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LO1 NOI PAU

La cong cy khdng thé thi€u dugc trong hoat déng nghién cuu va cong
tac thyc tién, cho nén thdng ké da & thanh mat mén hoc cén thiét trong hdu
hét cac nganh dao tao. Trong céc chuyén nganh khdi kinh t&-xa hoi, Ly thuyét
théng ké 'a mét mon hoc co s& b&t budc co vi tri xting dang voi lugng thai
gian dang ké. '

Cung véi chinh sach md clia va sy phat trién cla kinh té thi truéng
chiu sy didu tigt clia nha nudc, tinh hinh kinh t§ — x& hdi nudc ta da ¢6 nhidu
chuyén bign. Trudc ddy cong tac théng ké didn ra chil y&u trong khu vyc kinh
t& nha nudc, trong cac cd quan thdng ké& nha nudc a8 thu thap thdng tin phuc
vu cho viéc quan ly kinh t& x& héi clia cac cd quan chinh quyén cac cap.

Hién nay cong tac thdng ké da duge chu ¥ trong cac doanh nghiép o
14t c& cac nganh. Viéc sl dung cac phuong phéap thdng ké rd nén cén thiét
va phd bién. Bén canh do, trong xu hudng hi nhap vdi khu vyc va thé gidi,
gi4o dyc dai hoc Viét Nam dang ting bude chuydn minh, va dao tao thng ké
cling khéng nim ngoai quy dao a6. Nhu cdu vé mét gido trinh théng ké via
phu hgp véi didu kién giang day va hoc tap hién nay, vifa théng nhat vdi
chuong trinh dao tao théng ké kha chudn myc tai cac nudc dang t6 ra cap
bach.

D& dap dng yéu cdu nghién cdu, giang day va hoc tap clia gido vién
va dong dao sinh vién cac chuyén nganh khdi kinh t& - xa hoi, cling nhu yéu
cu tham khao cha dong ddo cyu sinh vién va nhiing ngudi dar.g lam cong
tac thuc 1€, B& mon Iy thuyét théng ké - thdng ké kinh t& 18 chuc bién soan
gido trinh Ly thuyé&t thdng ké. Giao trinh nay duge xdy dyng vei dinh hudng
gng dung trong kinh 1€ va quan tri theo xu th& hdi nhap quéc t&. Véi kinh
nghiém gidng day dugc tich IOy qua nhiéu ndm cdng vdi nd lyc nghién cuu

céc ngudn tai lidu phong phu, gido trinh bién soan I&n nay cé nhiéu thay adi
va b8 sung dé dap ung yéu cdu ndng cao chét lugng dao tao dat ra.
Tham gia bién soan gém co: '

— ThS. Ha Vian Son, chil bién, bién soan cac chuang 6,7.8.

. TS. Trdn V#n Thing bién soan chuong 1.

_ TS. Mai Thanh Loan bién soan chudng 5.

~ ThS. Nguyén Van Trai bién soan chudng 13.

.. ThS. Hoang Trong bién soan chuong 2,3,9,10.

— ThS. V8 Thi Lan bién soan chuang 11,12,

~ ThS. Bdng Ngoc Lan bién soan chugng 4.

Chung tai xin chan thanh cam on anh Hoang Ngoc Nham, anh Tran
Tuan Cudng, chi Dudng Xuan Binh da doc va gop ¥ cho cudn giao trinh nay.



Mac di cac tac gid da co nhiéu ¢6 géng, song do kha néng c6 han,
cung vei nhilng thay a&i va b8 sung nhu vay, chic chén viéc bién soan khong
trank khdi nhitng thiéu sot. Chung t8i 14t bidt on va mong nhan dudc nhing ¥
Ki&n trac ddi va déng gop cla ban doc 48 1dn tai ban sau giao trinh dugc hodn
thién hon. Thu gép ¥ xin giti vé dia chi sau:

B6 mén Ly Thuyét Théng Ké — Théng K& Kinh Té
Khoa Toan - Théng Ké

Dai Hoc Kinh T& TP HS Chi Minh,

sé 91 dudng 3/2, quan 10, TP Hé Chi Minh

Email: hason@uch.cdu.vn hodc hasondhkt@yahoo.com

TP.H6 Chi Minh, nhng ngay dau xuan nam 2004

Céac tac gia
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CHUGNG 1
GIGI THIEU MON HQC

1.1 THONG KE LA GI?
Trong cong tdc thue & cling nhy trong ddi sOng hang ngﬁy ching ta
thuding gap thudt ngd “Théng ké”. Thudt ngi¥ ndy ¢o thé€ hiéu theo hai

nghia:

- Thif nhit: Thong, ké 1a cdc s& li¢u duge thu lhap dé phan dnh cdc hi¢n
wrong kinh (& - x& hoi, tr nhién, k§ thuit. Chang han nhu sdn lugng cic loai
sdn pham chi y&u dudc sdn xudt ra rong nén kinh (&€ trong m§t nim nao do.
Muc nude cao nhit va thdp nhat ctia mdt dong sdng tai mot dia diém nao d6
trong niam...

Thé hai: Thong ké 1a hé thong céc phuong phdp duge st dung dé nghién
ofu cic hi{_‘:n tugng kinh 1€ - xd hoi, tr nhién, k¥ thuit.

Thyc ra khi hdi 1h0n5 ké la gi, ¢ nhiéu cdch trd 131, vi du rd 13i nhu sau
kho ¢6 th€ bdt b&. * Thong ké 1a c¢dng viéc ma cdc nha thong k& lam.” '
Cong viGe cia nha thong ké bao gbm cdc hoat dong rén mot pham vi rong,
¢6 thé tom td1 thainh cic muctldn nhu sau:

- Thu thip va xif 1§ s3 liéu.

- . - Diéu tra chon miu.

- Nghién ctfu mdi lién hé gilta cdc hién wdng.

- Du dodn,

- Nghién cttu cdc hién wugng trong hoan cdnh khong chéc Lhén

- Ra quy&t dinh trong diéu ki¢n khong chic chén. '

M6t céch t5ng qu4t, ta di d€n dinh nghia vé lh6'ng k& nhtr sau:
Thong k& 1a hé théng cic phu’dng phap ding dé thu thip, x{ 1y va phan tich
cdc con sO (mat lu’dng) ctia nhitng hién wgng s 16n A& tim hicu ban chét va

tinh quy ludt vén ¢6 clia chiing (mdt chét) trong diéu ku,n thoi gmn v
khong gian cu thé.

Moi sy vil, hién tugng déu ¢6 hai mit chil vd lugng khong tich rii nhau, va
khi ching ta nghién cdu hién tuong, didu chiing ta mudn bidt 46 1a ban chit

1 . .. - T R . .
%gratistics is what statisticians do - Paul Newbold. Statistics for Business and Economics,
Prentice- Hall International, Inc , 1995-page 1

1 CHUONG 1: GIOT1 THIEU MON HOC



ciia hién tugng. Nhung mil cht thudng 4n bén trong, con mat lwgng bidu
hién ra bén ngodi dudi dang cdc dai luong ngiu nhién. Do 46 phai thong
qua cdc phudng phép x¥ 1§ thich hdp trén mat lugng cha s6 10n don Vi ciu
(hanh hién tiong, tic 40ng ciia cdc yéu t& nglu nhicn mdi dude b trif va
triét ti€u, ban chit cia hién togng mdi boc 10 ra va ta ¢6 thé nhan thic ding
d4n ban chit, quy ludt van ddng cia nd.

Théng ké& duge chia thanh hai }anh vyc:

s Thongké md @ . Bao ghm cdc phudng phép thu thdp &8 licu, mo
va tinh bay 58 li¢u, tinh toan chc dic trung do long. Phin thong ké
m6 13 dugc trinh bay trong cdc chudng 2,3.4.

« Théng ké suy dién 2. Bao gbm cdc phuong phip nhy wdc lugng,
ki€m dinh, phdn tich m&i lién hé, dy dodn.rén cd 3 cdc théng tin
thu thap (¥ miu. Phin thong ké suy dién dudc trinh by trong ¢ac
chudng cdn lai.

Trong linh vifc kinh (& — xd hoi, thong ké thudng quan tam nghién ciu cac
hin urgng nhy':

. Cc hién tugng vé ngudn tai nguyén, mo6i trudag, clia cal tich 1oy ciia dat
audc, cia mdt ving. o

. Céc hién wigng veé sdn xuft, phan phdi, luu thong, (iéu dung san phirm.

. C4c hién tugng veé dén 56, ngudn lao d0ng.

. C4c hién tugng vé ddi sSng vit chdl, vin hod cia ddn cu.

. Céc hién tigng v& sinh hoat chinh tri xa hoi.

12 MOT SO KHAINIEM DUNG TRONG THONG KE

1.2 .1 TGng thé thong Kke® va ddn vi tdng thé:

Téng th€ thdng k& (con goi 12 Ong thé chung) 14 1ip hop céc dan vi (hay
phén tl) thudc hién tugng nghién ¢, cin quan sat, thu thip va phin tich
mat htgng cla ching theo mot hoic mdt 56 tiév thitc nao d6.

Cic don vi-(hay phén t) cu thanh 1§ng thé thong ké goi 1a don vi 1ng thé.
Vi du: Mudn tinh thu nhép trung binh cla mot h gia dinh 3 Thanh Ph§ HO
Chi Minh thi tdng thé s€ 12 t8ng s ho cia Thaoh Pho 16 Chi Minh. Mudn
tinh chiéu cao trung binh ciia sinh vién nam 16p X thi t3ng thé s€ 12 toan bd

' pescriptive Statistcs
2 inferential Statistics
3 Population



Nam sinh vién cia 16p X. :

Nhy viy thire chét clia vigc x4c dinh t8ng thé théng ké 1a xdc dinh cac don
vi t3ng thé. Don vi t8ng thé 12 xudl phét 4idm clia qué trinh nghién citu
théng ke, vi n6 chita dung phitng thong tin ban adu cin cho qué tinh aghién
citu. :

Téng thé trong d6 bao gbm cdc don Vi (hay phéin t¥) ma ta co thé truc tép
quan sét hodc pnhén biét dudc goi 13 téng thé bdc 10. (Vi du: TOng thé sinh
vién cha radt rudng 5 Téng thé cdc doanh nghi¢p trén mét dia ban...)

Khi xdc dinh ng (h& c6 thé gap trudng hdp cdc don vi tdng the khong tryc
1iép quan sdl hoc nhan bi&t duge, ta goi d6 1a tng thé tiém &n. Khi
nghién citu cde hién wigng X3 hoi ta thudng gap loai tong thé pay (vi du
13ng thé nhiing ngudi déng ¥ (ing hd) mot vin dé nao d6; Téng th€ nhilng
ngudi va thich nghé thuit cdi lwong...) '

Téng thé wong d6 bao gdm cic don vi (hay phén tif) giéng nhau & mdt hay
mot s6 dic 4iém chi y&u cb lién quan tryc ti€p d€n muc dich aghién ciu
dugc goi 1a ting thé ddng chit. Ngugc lai, aé&u éng thé trong d6 bao gdm
cic ddn vi (hay phin ti) khong gifng shau 3 nhing dac diém chd y&u b
lien quan d&n muc dich nghién cifu dudc goi 1a tong th8 khong ddng chit.
Vi dy muc dich nghién cifu 12 tim hidu v& higu qué sit dung v8n cha cdc
doanh nghiép dét trén mot dia ban thi tdng thé cde doanh nghiép dét uén
dia ban 12 18ng thé 48ng chat, nhung 1Sng thé 18t cd cdc doanh nghiép trén
dia ban 12 tong (hé khong dbng chit.Vige xdc dinh mot 1Oag thé 12 ddng
cha't hay khong dbog chit 1a Wy ihudc vao muc dich nghién ciu cu thé. Cédc
K&t ludn rit ra ¥ adtiféi’ edtu hErng K&-chil b6’y nghis kki nghién ciu én
ng h& ddag chit.

. T8ng thé thong ké 6 thé 13 hitu han, eling c0 thé dude coi 1a vo han
. (Khong thé hodc kho6 xdc dinh duge:sd don vi:16ug thé nhy 15ng thé tré sd
sinh, t3ng thé sdn phdm do mot loai méy sin xult ra ;). Cho nén khi x4c
dinh t5ng thé théng ké khong nhitng phai gii haw & thuc thé (1Sng € 1A
§ng thé g), mi con phii gidi han v& thoi giam va khing gian (tBng thé tOn
tai & thdi gian ndo, khong gian nao).- : -

1.2.2 Téng thé miu H(méw)
Téng thé miu ia dng thé bao gbm mdt <& don vi duge chon ra W (3ng the

e
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chung theo mdt phuong phép 13y méu nao d6. Céc dic trung miu dudc st
dung d€ suy rong ra céc dac trung cia 13ng thé chung.

123 Quansdt'
Quan sdt la cd sd dé thu thip s8 liGu va théng tin cén nghién citu. Ching
han trong diéu tra chon miu, mdi don vi miu s¢ dugc tién hanh ghi chép,
thu thap théng tin va dudc goi 13 mdt quan sit.

1.2.4 Tiéu thic théng ké
Tiéu thic thong ké 12 khii ni¢m ding d& chi céc dic diém cta don vi tdng
thé.
Vi du khi nghién citu nhdn khfu, m8i nhin khiu cé cdc tidu thic nhu: gidi
tinh, 4 tudi, trinh 6 hoc vin, nghé nghiép, din 19c, 1n gido... Khi nghién
cdc doanh nghiép, m3i doanh nghiép 6 cdc tiéu thic nhu: $§ lugng cdng
ohin, v6n ¢ dinh, von Ivu dong, gid tri sén xudt ..
Tidu thitc théng ké dude chia thanh hai loai:
e Tiéu thifc thude tinh: 1 ti¢u thidéc phdn dnh tinh chat hay loai hinh
ciia don vi t3ng thé, khong c6 biéu hign tryc ti€p bing cdc con s0.
Vi du cdc tidu thie nhy gidi tinh, ngh¢ nghiép, tinh trang hon nhin,
dan ¢, tn gido.. 1 cac ti€u thic thudce tinh.
e Tiéu thic s6 lgng: 1a tidu thic c6 bidu hién truc 1i€p bing con s6.
Vi du: Tudi, chidu cao, rong lugng cia con ngudi, ning sudl 1am
viéc clia cong nhin...
Cic tri s6 cu thé khic nhau cila tiéu thifc s6 lugng goi 1a lugng bién.
Vi du: Tudi 1 tiéu thic s§ lugng, twdi khong phdi 1 Iugng bi€n.
Lugng bién 14: 18 wdi, 20 wdi, 30 wdi.. ' '
Lugng bi€n c6 thé phan bi¢t thinh hai loai:
* Lugng bi€n rdi'rge: 14 twgng bién ma cic gid tri cd thé ¢ cda né
Ia hitu han hay'vd han va c6 thé dém dugc. |
Vi du: S8 cong nhin trong mdt doanh nghiép. S8 sin phim sdn xudl
trong ngdy clia mdt phan xudng.
* Lugng bi€n lién tyc: 13 lugng bién ma cdc gid tri ¢6 thé ¢6 clia né
¢6 thé 16D kin ci mot khodng trén truc s8. Vi du: Trong ludng, chiu
cao ciia sinh vién. Ning suil cliia mét loai ciy urdng.
Cic tidu thitc thude tinh hodc léu thifc s& lugng chi ¢6 hai bifu hién khong
tring nhau trén modt don vi Sng thé, dwdc goi 1 tiéu thite thay phién. Vi
du, tiéu thie gidi tinh 12 tidu thic thay phién vi chi ¢6 hai bi€u hi¢n 12 nam
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va nit. D1 vai tiéu thife ¢b nhiéu biéu hién ta cd thé chuyén thanh tiéu thifc
thay phién bling céch rit gon thanh hai bi&u hién. Vi dy, thanh phén kinh t€
chia thanb nhi nude v ngoai nha nudc. $& cong nhan cia cdc doanh nghiép
chia thiinh: < 500 vt 2 500.

©1.2.5 Chi tiéu théng ké
Chi tiéu thong ké 1a cdce i s6 phdn anh cic ddc di&m, cdc tinh chat cd bin
clia tong thé thong ké trong didu kién thi gian vh khong gian xdc dinh.

Chi tiéu théng ké c6 thé phin biét thinh hai loai: chi tiéu khéi lugng va chi
tiéu chit lugng.

1.2.5.1 Chi tiéu khdi higng: 12 cic chi tiéu bi€u hién qui md cla
téng thé. vi du s6 nhin khiu, s& doanh nghiép, vén ¢ dinh, von luu dong
ctia mot doanh nghiép. t8ng san pham qudc ndi (GDP), dién tich gieo rdng,
s& sinh vién dai hoc.. .

_ 1.2.5.2 Chi ti¢u chit lugng 14 cdc chi tiéu bi€u hién tinh chat, trinh d6
phd bi&n. quan hé so sdnh trong téng thé. Vi du gid thanh don Vi sén phiam
ta mdi chi tiéu chit lugng, nd bidu hién quan hé so sdnh giifa tdng gid thanh
v s lugng san phim sdn xuit ra. ddng thsi nd phin dnh tinh chét phd bi€n
v& mite chi phi cho mdt don vi sin phim da dugc sdn xuit ra. Tuong ty. cdc
chi tidu ning suit lao ddng, ning suit cay ong, tién ludng... 13 cdc chi tiéu
chiil lugng.

Céc cfﬁ'tiéu chit lugng mang § nghfa phan tich. tri 6 ctia né duge xic dinh
chil y&u tir viéc so sanh giita cdc chi tiéu khoi lugng.

| 3 KHAI QUAT QUA TRINH NGHIEN CUU THONG KE

Qui trinh nghién cttu thing ke hay bit ky qué trinh nghién ¢itu ndo, clng
déu trai qua cdc budc, dde khdi quét biing md hinh sau:
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Xac dinh van dé nghién cdu, muc dich,
ndi dung, ddi wgng nghién ciu.

h

Xay dyng h¢ théng cdc khdi nigm,
chi ti¢u thdng k&.

h 4

Didu tra thdng ké.

X ly 58 lidu:

Tap hop, sip x&p s0 Licu,

Chon cdc phin mém xir 1y s6 licu.
Phéantich thdng k¢ sd bo.

Lua chon cic phudag phiap phin tich
th&ng ké thich hop.

X

Phén tich va gidi thich k&€ qud.
Du dodn xu huéng phdt tricn.

X

Bdo cdo vi truyén dat k&t qui nghién ciiu

R Y S PEPT S

Trohg nid hikh nay, Hudng mii 18n dr4rén xudng chi trinh ty-i€n hanh cdc
~ cong doan ciia qué trinh nghién cife. Hudng miii (@n tir dudi ién chi nhitng
cong doan cAn phii ki€m tra lai; h6‘ sung $¥dng ‘tin: hay lém lai néu chua dat
yé&u chu.

1.4 Céc loai thang do ' A

B¢ lugng hod hién tu’dng nghién ciny, thﬁ'ng ké ti€n hhnh do ludng biing cdc
‘loai thang do phii hgp. Thy theo tinh chél ciia dif liéu, ta c6 thé st dung cic
loai thang do sau:

! Seules of Measurement



1.4.1 Thang do dinh danh '
Thang do dinh danh 14 loai thang do diing cho cdc tiéu thuc thude linh
Ngudi ta st dung cic ma sd *dé phan loai cdc d6i tugng. Ching khong
mang ¥ nghia ndo khdc. Vi dy, gidi tinh, nam ky hi¢u s6 1, nit ky hidu s6 2.
Giffa cic con s8 & diy khong ¢6 quan hé hon kém, chi ding d€ d€m Win s8
xuat hién cda cac biu hién. Ta cling hay giip thang do dinh danh trong céc
cau héi phdng vdn nh sau:
10) Tinh trang h6én nhdn cia Anh/chi/dng/ba:
1. C§ gia dinh 2. Poc thdn 3.Lydi 4. Trudng hgp khac
D&i voi mbi ngudi, s& chon mdt trong cdc ma 8 1,2,3,4. Cic mi sO nay 1a
thang do dinh danh. C4c mi s§ trén ciing c6 thé thay doi nhy sau:

1. Pdc than 2. C6 gia dinh 3Lydi 4. Trudng hdp khac
Hoic:
11. Ly di 33.C6 gia dinh  55.Trudng hap khdc 88. Boc thin

Trong thang do dinh danh ngudi ta cling c6 thé sit dung ky ty:
P =Bgc thin L=Lydi C=Cégiadinh T =Truing hgp khéc

1.4.2 Thang do the bge *

Thang do thit bic thuding duge s& dung cho cdc tidu thitc thude tinh va né
ciing dude 4p dung cho cdc lidu thife s8 ludng. Trong thang do ndy gilfa cdc
bidu hién clia lidu thic cé quan he thit bic hdn kém. Sy chénh léch gitta cdc
bifu hié¢n khdng nhat thi€t phdi bing nhau. Vi du, huan chudng ¢6 ba hang:
Nhal, nhi, ba. Ta cling hay gip loai thang do ndy trong cdc ciu hdi phdng
vin dang: '
12) Anh/chi/ong/ba hiy x€p hang cdc chi dé sau trén bdo Phy N tiiy theo
mic d6 quan (m.(Chi dé nao quan tAm nhét thi ghi 56 1, quan tim thi¢ ahl
thi ghi s8 2, quan tAm thit ba thi ghi s6 3)

-Ho6n nhin gia dinh (...)

-Thdai trang (....)

- Nudi day con cdi (.....)
Ho#c cfu hdi phdéng vdn dang:
13) Thu nhip clia anh/chi/6ng/bd hang thing:
l.<3ur.ddng  2.TUr3-41tr.ddng 3. >4 ur.ddng

1 .
Nominal scalc
2 -
Assigning codes
3 Ordinal scale
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" 1.4.3 Thang do khoidng ' =

Thang do khodng thudng ding cho cdc tidu thic s§ lwgng va ciing:con 4p
dung cho cdc tiéu thifc thude tinh. Thang do khodng la thang do thit bic cé
cdc khodng-cdch déu nhau. Vi du rd nhit cho loai thang do nay la nhiét dd.
Vi du: 32% > 30" va 80" > 78%. Sy chénh 1&ch giita 32"c va 30% ciing
ging nhv s chénh 1éch giita 80"c va 78, d6 1a cdch nhau 2%. Nhu viy
thang do khoang cho phép chiing ta do ludng mot cdch chinh xdc sy khic
nhau giita hai gi4 tri bdl ky. Con trong thang do thi bic thi khéng thé, ta chi
" ¢6 thé néi gi4 tri nay 16n hon gi4 tri khéc.

Ta ciing gip loai thang do ndy trong c4c ciu hdi phdng vin dang:

13) P& nghi quy Thay/C6 cho biét ¥ ki€n clia minh v& tdm quan trong cla
cdc muc tidu ddo tao cho sinh vién dai hoc sau diy bing cdch khoanh tron
cdc con s§ twong Wng trén thang ddnh gid chi mide dd wr 1 dén 5 (1 = khéng
quan trong; 5 = ril quan trong).

Khéng quan Binh thudng R4 quan

rong tron
(1) Pao dic l 2 3 4 3
{2) Kha ning bi€t phé phin 1 2 3 4 5
{3) Néing luc gidi quyét vin dé 1 2 [ 3] 4 5
(4) Tu duy logic 1 2 3 4 5
(5) Khi ning lam viéc 8¢ Idp i 2 | 3] 4 5
(6) Nang lre nghién cffu khoa hoc 1 2 3 4 5
(7) Tinh thin hoc tip subt ddi 1 2 3 4 5
(8) Ki€n thifc chuyén mdn siu 1 2 3 4 5
(9} K¥ ning lAm viéc theo nhém 1 2 3 4 5
(10) Stc khod 1 © 2 3 4 5

1.44 Thang do ty 1§ *

Thang do 1y 1¢ 1A loai thang do ding cho dif li¢u s& lugng. 'I‘hang do ty*I¢ ¢6
diy 4B cdc dic tinh cita thang do khodng, ngodi ra né ¢ mot tri s& 0 * (hat™.
Pay 1a loai thang do cao nhét trong céc loai thang do.
Sy khidc nhau giita thang do khodng va thang do 'ty 1& thudng bi 1in l6n vi
hai diém sau:

- Diém 0 trong thang do ty 1& 12 mot iri 56 that.

- Trong thang do khodng, sy so sinh vé mat ty 1¢ khdng co y nghia.
Vi dy ban ¢6 5 ngan dbng va anh clia ban ¢6 10 ngin 8dng. Nhy viy s8 tién

! Interval scale
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cha anh ban gip d6i s6 tién clia ban. N&u ta d8i sang dollars, pounds, lire,
yen hodc marks thi s& tién cia anh ban vin gdp d6i s6 tién cia ban. Néu s6
tién cha ban bi m4t hay bi ddnh cdp thi ban ¢6 0 d8ng. S6 0 & diy 12 mot tri
sd thit, Vi that su ban khong ¢6 déng ndo cd. Nhv viy tién (& ¢6 tri s6 0 that
- va 12 loai thang do ty 1&. Céc loai thang do ty 1& khdc nhv m, kg, t4n, ta..
Tréi lai, vdi nhiét 46 1a thang do khodng, vi dy nhi¢t 46 hém nay la 12%
(53,6 "F) va hém qua 1a 6°c (42,8'F), ta khdng thé néi ring hém nay am 4p
g&p hai n hém gua. N&u ta ddi t¥ "c sang "F thi ty 1& khong con 12 2/1
(53,6/42,8). Hon nifa, n&€u nhi&t ¢d 1 0"c, khéng c6 nghia 1 khong ¢6 nhidt
d6. 0°c di nhién lanh hon 6°. Nauw viy nhiét 45 khdng 6 tri s& 0 that.

Hai thang do diu tién cung c4p cho chiing ta cdc diF liéu dinh tinh, cho nén
cdn goi 1a thang do dinh tinh. Hai thang do cdn lai cung c&p cho chiing ta dif
liév dinh lvgng, nén con goi 1a thang do dinh lugng. Trong thuc 1€ vin dé
thang do phic tap va trd nén quan tong hon nhidu, vi chiing (a ¢6 thé 4p
dung thang do dinh tinh d&i vdi tiéu thitc s§ lwgng (vi du nhv thu nhip, chi
tidu ..), va ngudc lai ¢ thé dp dung thang do dinh lvgng d8i vdi tigu thic
thude tinh (d8ng ¥. khong dbéng ¥). Trong cdc trudng hgp nay thi loai dit liu
ta thu thip dugc 13 thy thude vao thang do, chif khéng phdi thy thudc vao
tidu thitc si¥ dung d& thu thap dif ligu.

Ngay ci khi dit li¢u da thu thap xong. chiing ta ¢dn ¢ thé chuyén d8i dir
liéu dinh lvgng thanh dang dir liéu dinh tinh. Vi du nhu tf dit li¢u wdi (thang
do ti 1& va dif lidu dinh ligng) ta ¢ thé bién dbi thanh dir lidu vé db wdi
(thang do thit bic va dit lidu dinh tinh).
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CHUONG 2
THU THAP DU LIEU THONG KE

Qud trinh nghlen citu thong ké cdc hién tugng néi chung va hign tugng kinh
t& xd hoi d&u cdn phdi c6 nhidu di lidu. Viéc thu thip dir liéu ddi hdi nhifu
thdi gian, cdng sitc, va chi phi. Cho nén cdng téc thu thap di liéu cdn phai
dugc ti€n hanh mot cdch c6 hé thng theo mot k& hoach théng nhit d€ thu
thip dugc dif liéw ddp wng muc tiéu v ndi dung nghién citu vi khi ning
nhin Iyc va kinh phi trong gi6i han thdi gian cho phép.

2.1 XAC PINH DU LIEU CAN THU THAP

Ching ta ¢6 (hé thu thip rdt nhiéu di licu lién quan dé€n hién wigng nghién
cifu. Van dé diu tién cda ¢ong vi¢e thu thip dit lidu 1a xdc dinh 18 nhitng da
li¢u ndo c¢dn thu lhap tht tr vu tién cda cdc df lidu nay. N&u khong (hi
ching la sé mit rdt nhiéu thdi gian va tidn bac cho nhitng dif {iéu khong
quan trong hay khong lién quan d&€n vin dé dang nghién ciu. Xéc dinh dit
lidu cin thu thip xuit phét ti vin &€ nghién cfu vd muc tiéu nghién cdu.
Né&u van dé nghién ciu va myc tidu nghién ciu cing cy (hé (hi xdc dinh dif
lidu cin thu thiap cang dé dang.

Vi du nhu khi nghién citu vé van dé sinh vién di 1Am thém ¢ inh hudng
d€n k&t qua hoc tap hay khong, hai nhém di¥ li¢u chinh cin thu thap 13 (1) di
lam thém va (2) két qud hoc tdp. V¢ nhém dif lidu di lam thém, ¢6 thé thu
thdp nhitng dir ligu lién quan nhur:

e C6dilam thém hay khnng
Mife 4§ thwrdng xuyén céng vice lam thém nhy thé nao
Thdi gian Jam thcm hang ngiy. hing tuin hao nhiéu gid
Tinh chit cdng viée, ¢6 lién i quin v nganh nghé dang dude dio tao khdng
Muc dich cia viée di 1am théin
Noi'lam thém ¢6 xa Lh() & va 'chd hoe khong

C§ thith thi vdi coig \nec. kluﬁn;: <G -gitp ich cho viéc hoc kh(mg’ Gidp
-.'fch 6 khia canh ndo ... :

S8 & B 8 8w

Mot s6 -dﬁ Iiéu khédc vé viéc di 1am thém, nhung khdng lién quan ldm d&n
mue-tiéu nghién ctv dnh hudng cia vide di lam thém d€n k&t qui hoc tip
thi khéng nh4t thi&t phii thu thip, vi du nhy:

¢ DBilmthém'cs phii mic ddng phuc khong
® . C6 dude budn luyén true khi lam khong
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e Tinh chit cdng viéc 1dm thém la lim mdt minh hay lAm vai nhi¢u ngudi
Ngudi phy wrdch cong viéc la nam hay nit, ¢6 phdi la cyu sinh vién cla
wruSng khong " :

Ngudsi ciing 1am ¥ nam hay nif

Nhifng ngudi cing chd lam c6 cing qué khong

Vige 1am thém ndy 13 do ty tim, hay do quen biét, gidi thidu

C6 phai tra phi moi gidi, gidi thidu viéc lim khdng, trd bao nhiéu ...

Qua vi dy trén ching ta thfy n&€u khong xdc dinh r§ gidi han, pham vi dir
licu thu thap thi cdng viéc rit nhiéu va cdc dit lidu thu thip dugc lai it §
nghia trong viéc phin tich d4p ¥ng muc iéw nghién ci¥u di dé ra.

2.2 DU LIEU PINH TiNH VA DU LIEU PINH LUGNG

Trude khi thu thap di liéu, cdn phdi phin biét tinh chft cia dit liéu. C6 hai
loai 14 4t liéu dinh tinh va di liéu dinh lugng. D liéu dinh tinh phan anh
tinh chat, sy hon kém cia cic d8i trgng nghién ciy, vi du nhu gidi tinh (sinh
vién di 1Am thé¢m nam nhiéu hay n@ nhi€u). D liéu dinh lugng phdn dnh

mic d6 hay mifc 45 hon kém, vi du nhv thdi gian lAm thém cila sinh vién
* bao nhiéu gid mdt ngay hay tudn. D{ lidu dinh tinh thu thip bing thang do
dinh danh hay thif bic, dit liéu dinh lugng thu thip bing thang do khodng
cdch hay thi bic. '

Di liéu dinh tinh d& thu thip hon d liéu dinh lwgag, nhung d liéu dinh
lugng thudng cung cdp nhiéu théng tin hon vA d& 4p dung nhiéu phuong
phdp phin tich han. Khi thitc hién nghién ctiu, trong giai doan 1ap k& hoach
nghién cifu, ngudi nghién citu c¢in x4c¢ dinh trwde cdc phwang phdp phén tich
cin st dung d€ phuc vu cho muc tiéu nghién cfu cia minh, va tir d6 xéc
dinh loai dif liéu cn thu thip, ¢6 nghia 13, thang do phd hgp cin s dung
trong bi€u miu hay bing ciu héi ding d€ thu thip dit liév mong muén.

Vi du nhr ching ta mudn nghién cifu dnh hudng cda vide di 1Am thém d6i
vdi k&€t qud hoc tip clia sinh vién. Cdc dit liéu thu thip ¢6 thé du6i dang
dinh tinh hay dinh lugng. Ching han nhyv dif liéu sinh vién cé di 1lam thém
hay khong (c6 va khong) 13 dit lidu dinh tinh, k&€t qud hoc tdp cla sinh vién
¢6 thé 13 dinh tinh (x&p loai hoc dp: gidi, khd, trung binh) hay dinh lugng
(diém trung binh hoc tip). N&u chiing ta khéng c6 diéu kién khio sit va thu
thip dif lidu trén 141 ¢i cdc sinh vién thudc t8ng thé nghién citu (vi du nhu
sinh vién clia trudng DH Kinh t&€ TPHCM), ma chf c6 thé khdo s4t va thu
thap dif liéu trén mot miu (vi dy nhv 200 sinh vién), thi d€ rdt ra két luan
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chung cho toan b sinh vién, ching ta phii st dung nhitng kiém dinh thdng
ké phit hgp. N&u nghién citu dnh hudng ciia viée c6 di 1am thém (dir liéu
dinh tinh) d¢&n k&1 qui hoc tdp cda sinh vién (d¥ liéu dinh tinh) thi ching ta
¢6 thé sit dung 1 kiém dinh phi tham s& 1 ki€m dinh Chi binh phwong.
Nhung n€u dit liéu vé k&t qua hoc tip ctia sinh vién 12 dinh luong (diém
trung binh hoc tip) thi chiing ta ding ki€m dinh t d6i vdi hai trung binh.

N&u mudn nghién cifu thdi gian 1am thém nhiéu it c6 dnh hudng dén k&t qua
hoc tdp khong, ching ta ciing c6 thé si dung kiém dinh phi tham s&, phan
tich phudng sai, mé hinh hdi guy. St dung cdng cu ndo Wy thude vio tinh
chél ciia dif 11€u ta da thu thip 12 dinh tinh hay dinh lugng (Bang 2.1)

Béng 2.1: Loai di liéu va loai ki€m dinh (h&ng ké sit dung khi phin tich

*  Dudi 6 gid/tudn
' 6-12 gidftuan
®  (rén 12 pid/tudn

* Piém trung hinh
hoc tép

Thdi gian lam thém K&t qué hoc tip Loai ki€m dinh
Pinh tinh Pinh tinh Phi tham s&
" Dudi 6 gid/udn »  Trung bih
*  6-12 gidfudn = Khi
1 wén 12 givhuin = Gidi
Pinh tinh Pinh lugng Phin tich phudng sai

1 yéutd

Pinh lugng BPinh lugng Héi quy va ki€m
S6 gidt 1am thém: * DBiém trung binh | dinh F
gid/tudn hoc tip

2.3 DU LIEU THU CAP VA DU LIEU SO CAP

C6 hai loai 12 di liéu thi c&p va so cAp phin theo ngudn. D liéu thi cip 13
dit ligu thu thip 1 nhitng ngudn c6 sin, d6 chinh 1A nhitng dif lidu di qua
t6ng hop, xi 1y. Dit lidu sd cdp 13 dit lidu thu thip trye ti€p, ban ddu ur d6i
twgng nghién cifu. Vi du khi nghién citu v& dnh hudng ciia viée di lam thém
d&€n k&t qué hoc tp ciia sinh vién, nhitng dif liév lién quan d&n k&t qua hoc
tip ciia sinh vién c¢6 thé 14y tit phong dio tao hay thr ky khoa nhu diém
trung binh, s§ mén thi lai... (di lidu thit ¢ip) Nhitng dit lidu c6 1ién quan d&n
vigc di 1am thém clia sinh vién thi khong ¢6 sdn, chiing ta phdi tryc (i€p thu
thap t¥ sinh vién (di¥ lidu sd cdp). ‘

Dit lidu thit ¢Ap c6 wu diém 13 thu thip nhanh, ré, nhung d6i khi it chi ti€t va
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it dép ng diing nhu cdu nghién ciu. Ngudc lai dit licu so cdp ddp dng 151
nhu ciu nghién citu nhung phii t5n kém chi phi va thdi gian rdt nhiéu.

2.3.1. Ngudn dit li¢u thi c4p

Nguén dit li¢u thit cip khd da dang, don véi doanh nghiép cé thé sl dung
cdc ngudn sau:

* N§i bd: cdc s8 li¢u bdo cdo v& tinh hinh sdn xudt, tidu thy, tai chinh, nhan
syf... clia cde phong ban, bd phan; cdc s8 li¢u bdo cdo W cdc cude didu tra
khido sdt trude day. .

e Cd quan thdng k¢ nha nudc: cic s6 lidu do cdc oo quan thdng ké nhd nudc
(Tdng cuc théng ké, Cuc thSng k& Tinh/ Thinh pho .) cung t,ap trong Nién
gidm théng ké& . N6t dun;, chl y&u 12 cdc dit liéw 18ng qudt vé v& dan 56, lao
dong, viéc 1am, mife s6ng din cu, tai nguyén, ddu ), k&t qQud san xuit cla
nén kinh 1&, xudt nhip khdu, .

* Cd guan chinh phu s0 li¢u do cdc od quan tric thude chinh phu (BG, cu
quan ngang bd, Uy ban nhin din) cng b hay cung cdp. Cic & licu niy
thlrdng chi 1ié1 hon va mang tinh dic thd cia nganh hay dia phuong. Vi du
nhir 88 lugng ngudti mic bénh téu dudng clia ¢d nudc hay clia TP HS Chi
Minh (cOng ty sdn xudt, kinh doanh, xuit nhap khfu sdn phim y 1& hay
nganh dugc s€ quan tAm dé€n con s8 nay), s& xe tdi va xe buyt qud nién han
¢in thay thé ..

¢ Bdo, tap chi: 86 lidu mang tinh thdti si va ¢dp nhdl cao, nhung mife do tin
cdy phy thude vio nguda sd liéu cla chinh 1 bao hay tap chi sir dung. Vi
du nhu s8 lugng hoc sinh sinh vién cédc ¢ap, cdc h¢ bude vio nam hoc 2003-
2004 !a bao nhiGu. S§ lugng trung tim ngoai ngir ¢ phép vi ci khong pth
dang hoat ddng,
. Cidc 1 chife, hiép hoi, vicn aghién ctfu ..; vi du nhu s& lugng doanh nghiép
cd sdp xudt dng nude nhya o
» Cdccdng ty nghién cifu va cuag cdp thong tin R
. 2.3.2. 'lhuthapdﬁheuso‘cﬁp o
Df: llcu sd cap duqc thu thap qua eéc nuéc dleu tra khéo s, Cdc c cudc dicu
tra khdo sét d¢ thu.ihdp.di liéu ban ddp:co thé duge chia thanh nhidu loai.
Can i vio tinh chit lién e hay khong lién tuc clia vige ghi chép dit lidu
chia ra di€u tra thudng xuyén hay khong thudng xuyén. Cin cf vio pham vi
khdo sdtva thu thip thuc t€ chia ra:diéu tra todn bo va diéu tra khong wian
bo.
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Piéu tra thuiing xuyén va diéu tra khéng thudng xuyén

Didu tra thudng xuyén I i&n hanh thu (hip, ghi chép dif li¢u ban ddu v¢
hién tudng nghién civt mdt cach ¢d hé thdng theo sdt qud trinh bifn dong
clia hién wigng. Vi du thu thip, ghi chép tinh hinh bi¢n dong nhin khiu clia
mot dia phudng (sinh, uf, di, d(,n) Trong pham vi mdt doanh nghiép vice
theo doi, ghi Lh(.p hiing ngay v¢ s§ cOng nhin di lam, 58 lugng sin phim
sin xudt ra, s& lugng sin phim ticu thu... 1 didu tra (hudng xuycn. Dit licu
chia didu tra thudng xuyén 12 co 5§ chd yéu dé 1ap cic bdo cdo thong k&
theo dinh k.

Pidu tra khong thudsng xuyén 1 in hanh thu thap, ghi chép dir lidu ban dau
mdt cich khong lién tue, ma chi ti€n hanh khi ¢6 nhu ciu cin nghién ciu
hi¢n wong. D ligu cla dicu tra khong thuing xuyén phdn dnh trang thdi
hi¢n tgng tai thdi di€m ahit dinh. Vi du 10ng didu tra din s0. Wing diéu tra
tra da dai nong nghi¢p, didu tra dan gia sice, gia cAm. didu tra niing sudt ciy
rdng, nhitag cude di€u tra nghicn ctu thi wrutng...la nhitg cude difu tra
!\hnng thudng xuycn. Cidc cude didu tra khong thuiing xuyin ¢o th¢ duge
1i€n hinh theo dinh k¥ nhd't dinh (3 thing, 6 thing, | ndm, 2 nim, 5 ndm ..}
hay khong theo dinh ky.

Piéu tra toan bd va diéu tra khing toan bj

Bidu tra toan bd ta G&n hanh thu thip, ght Lth dit Héu trén i cd cde don
vicua, lnng th¢ hi¢n twgng nghu,n ¢ttu. Vi do 18ng didu tra din s§, tdng diéu
tra 16n kho vt wr, hing hod, 1éng didu tra v8n sin xudl, kinh doanh clia cic
doanh, nghltp diéu tra tAl ¢d cdc chg trén dia ban quén, thinh phd, difu tra
141 ¢d cdc cly xiing, iém rifa x¢,.1d didu tra toan bg.

DiCu tra toAn bd cung cAp dit licu day dn nhdt cho nghién cifu lhonb k¢,
nhat la trong nghicn oy kmh IL va. ghl lru’dnb No gitip ta tinh dudge cdc chi
tiéy quy. md, khoi ly’ong mot cach kha t.hmh xdc, Cho phép ng:hlcn cttu ¢o
cu, tinh hinh h,ncn dong d.mh gid thyc trang hu,n twgng, dy dodn xu hu’ﬁn;,
bién dgng hién tugng.... Nhung (,huu tra mﬂn b don hoi c¢hi phl ral 18n vé
nhiin lyc, thdsi gian, chi ph1 viydy khnng thé ap dung, cho 1At ¢i cdc trudng
hgp nghiéncetu.. .,

Dicu lm Khing loan bo la 1i6n hanh lhu thip, ghi (.th dir lid¢v trén mot 0
dun vi duge LhUI‘I ra tif toan bd cdc ddn vi thude tSng thé hién wgng nghién
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cttu. Tuy theo cdch chon 5§ don vi d€ ti€n hanh diéu tra thyc 1€, diéu tra
khong toan bd chia thanh 3 loai cu th& sau: didu tra chuyén dé, diéu ra
chon miu vi diéu tra rong di€m.

Pidu tra chuyén dé 13 1ién hanh didu tra trén mot 8 rdt it cdc don vi cla
18ng thé, nhung lai di sdu nghién cifu nhiu khia canh clia don vi d6. Muc
dich 12 d€ khdm ph4, tim hiéu cdc y&u 16 dnh hudng d€n hién twrgng nghién
citu. D¥ liéu cha didu tra chuyén dé phuc vu cho nghién cifu dinh tinh,
khong dung d& suy rdng, khong ddng d€ tim hi€u tinh hinh cd bdn ciia hién
(rgng, ma chi rat ra k&t ludn v& bin thin cdc don vi dude diéu tra. K&t qui
didu tra chuyén dé c6 th€ dugc sif dung 1am cd sJ d€ thié1 k& cho mdt cude
didu tra trén quy md 18n hdn, mang tinh cht nghién citu dinh lugng.

Vi du didu tra dién hinh mot s& it sinh vién ¢ di ]JAm thém, dat k&t qud hoc
1Ap 13t va thanh tich nghién cu khoa hoc xuét sdc, vai sinh vién ¢6 di 1am
thém nhung k&l qui hoc tip kém, bi tam ditng hoe tp. Cdc k&t qué didu tra
chuyén d& nay gitp ta khdm phd nhifng y&u 18 quan trong ¢6 dnh hudng dén
k&t qud hoc tAp ciia sinh vién, trén cd s§ d6 x4c dinh cdc dif lidu cAn thu
thap trong nghién ciu dinh lugng (di€u tra chon miu) ti€p theo d€ két ludn
v& 4nh hudng clia viéc di 1am thém d8i vai k€t qud hoc tap clia sinh vién,
Hoic k&t qui didu tra chuyén dé giip ngudi nghién cdu gidi thich dugc
nguyén nhir clia cic khdm phd phat hién qua cufc didu tra chon miu hay
toan bd.

Pidu tra chon miu dugc thyc hién bing cich chon ra mdt s6 phin tf hay
ddn vi thudc t8ng th€ don vi nghién citu d€ thu thip diF lidu thie 1€. Diéu tra
chon mAu dugc diing nhiéu nhit trong nghién cifu vi ti€t kiém thdi gian, chi
phi va di liéu d4ng tin ciy. DT lidu cla didu tra chon miu duge dung d€ suy
rong thinh cdc dic tnng chung cda toan bd Sng thé hién tugng nghién cifu.

Diéu tra trong diém 12 1i€n hinh thu thip di liéu trén b phén chi y&u nhat,
tap trung nhit trong todn bd tdng thé hién tudng nghién cdu. K&t qué thu
duge i didu tra trong di€m gidp ta nhin bié€tl nhanh tnh hinh cd bdn cia
hién lu‘dng'nghién cifu, chit khong diing d& suy rong thinh cdc dic trung
~ chung tSng thé. Ching han, khi cin nim nhanh tinh hinh cd ban vé& sdan xuit
cao su, ci phé clia audc ta, ta c6 thé chi ti€n hanh didu tra vé sdn xvil cao
su, i phé d mién Pong Nam Bo va Ty nguyén cht khong cin ti€n hanh
diéu tra trong ci nugc. Tai TP H6 Chi Minh, cin nhin biét nhanh tinh hinh
tiéu thy hing dién lanh, chi cdn khio st va thu thip d¥ lidu tai vai dia diém
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trung tim mua ban hang dién lanh chinh y&u.
2.4 CAC PHUONG PHAP THU THAP DU LIEU BAN PAU
2.4.1. Thu thip tryc tiép

Quan sat

Quan sdi 1a thu thap dit li€¢u bing cich quan st cdc hanh ddng, thai 46 cia
d5i trgng khio st trong nhifng tinh huSng nhii dinh. Vi du quan sit 0
lugng va thdi 4 clia cdc khach d€n thim gian hang ctiia cdng Ly 1ai mot hi
chg hay mdt cudc tri€n 1am; quan sdt thit wr hanb dong di dé&n cdc k& hang
cia titng khdch hang di siéu thi.

Phéng vdn truc ne}:

Ngudi phong van truc ti€p hdi d6i tugng dugc di¢u tra va ty ghz chép dit lidu
vao bin cau hdi hay phi€u diéu tra. Phuong phép phéng van tryc 1i€p phd
hgp vdi nhitng cudc diéu tra phic tap can thu thip nhiéu d@ lidu. Uu diém 12
thdi gian phdng vén c6 thé ngdn hay dai tuy thudc vao sd lugng diF licu cdn
thu thdp; va nhan vién truc ti€p phdng van cé diéu kién d€ c6 thé gidi thich
mdt cich ddy dii, cin k&, dit nhirng ciu héi chi ti8t d€ khai thac thong tin va
ki€m tra dif liéu trude khi ghi chép vao phi€u diéu tra.

Phudng phap phéng vin tryc ti€p c6 vu di€m 1n 1a dF li¢u dude thu thip
diy dit theo ndi dung didu tra va c6 d6 chinh xdc khd cao, cho nén dudc dp
dung phd bi&n trong didu tra thdng ké. Tuy nhién, phuong phip ndy doi hoi
chi phi 18n, nhét 12 chi phi vé nhin lyc va thdi gian.

2.4.2. Thu thip gidn tiép

Nhén vién diéu tra thu thiip i i¢u qua trao 43 bing dién thoai, hodc thu

glti qua buu dién véi ddn vi didu tra hoic qua ching t¥, s§ séch c6 sin § don
vi diéu tra.

Vi du rong diéu tra thu chi cfia hd gia dinh, nhin vién dnéu tra gip dai dién
ho gia dinh trao phi€u diéu tra, gidi lhlchy nghia diéu tra, cdch tra 10i.... Dai
dién ho gia dinh x4c dinh cdc dT ligu cin thidt va ty ghi vao phi€u diéu tra,
r8i gdi cho nhan vién diéu tra. Trong diu tra v& bi€n déng din s6 clia mit
dia phudng, nhan vién diéu tra ¢é th€ thu thip 1ai liéu qua 56 sach theo ddi
ciia co quan dia phudng vé s0 sinh, 1, chuyén di, chuyén d&n. Trong diéu
tra vé& finh hinh viéc 1am cdia sinh vién ra trydng, nhin vién phu trdch diéu
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tra ¢6 th€ gifi bin cin héi qua dudng buu dién d&n dia chi ciia sinh vién di
tot nghiép dé thu thip dit liéu v¢ tinh chit cdng viéc, khu vife kinh & dang
lam vi€c, linh vyc hoat dong, thu nhdp v dii ngd, huin luyén va dio lao ...
Cuu sinh vi€n, sau khi (rd 18i xong sé gt lai quan dudng buu dién dén dia
chi tiép nhin.

Thu thép gidn ti€p it t3n kém hdn thu thap truc i€p, nhung chat lwgng dit
liéu khéng cao, nén thudng chi dugc 4p dung trong nhitng trudng hop khé
khan hodc khdng ¢6 di€u kién thu thap tryc Li€p.

2.5 XAY DUNG KE HOACH PIEU TRA THONG KE

D¢ thu thip div' lice khich quan ddp #ng duge yéu cau nghién ciu kip thasi
va ddy dii thi didu tra thdng k& cin phéi duge 18 chife mdt cdch khoa hoc,
théng ahit va chu diio. VAn dé co ban nhit duge dt ra trude khi ti€n hanh
didu tra thue 1€ 12 phdi xAy dung duge k& hoach didu tra.

K€ hoach di¢u tra 1 mét i liéu dudi dang vin bin, trong d6 48 cip nhitng
vin dé cin gidi quy&t hodc cin duge hi€u thdng nhat, trinh nr vA phuong
phép (i€n hanh cude diéu tra, nhitng vin dé thudc v& chuin bi va 8 chic
todn bd cude didu tra.’

D61 vai mbi cudce didu (ra théng ké cdn phdi xdy dung k& hoach didu tra phi
hdp. Noi dung ¢d bin cia k& hoach didu tra thudng bao gdm mot s van dé
chii y&u sau day.

2.5.1. Mé ta mzc dich diéu tra
Muc dich didu tra 13 ndi dung quan trong ddu lién cia k& hoach didu tra,

xdc dinh 15 dicu tra d€ tim hi€u nhitng khia canh ndo cda hién weong, phuc
vu y&u cAu nghién ctfu hodc'yéu cdu quin Iy nao.

Bat ky mét hién tugng nao cﬁng c6 thé dudc quan sdt, nghién citu U nhidu
géc d6 khdc nhau. Nhung v3i mdi cude didu tra ta khong thé va ciing khéng
can thi€t phii diéu tra 141 ¢d cdc khia canh cda hién tugng, ma chi cdn khio
st didu tra nhifng khia ¢anh phuc vu yéu ciu nghién ciu cu thé.

Viéce xdc dinh muc dich diéu tra c6 tdc dung dinh huéng cho toan bd qud
trinh diéu tra. N6 fién quan dé€n xdc dinh d6i tugng, don vi'va noi dung diéu
tra. Mudn xdc dinh muc dich diéu (ra phal cdn ¢ vio muyc dich ciia toan bd
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qud trinh nghién cifu.
2.5.2. Xdc dinh 44i tegng diéu tra va don vi diéu tra

Pdi tugng diéu tra

P3i tugng diéu tra 13 Gng thé cdc ddn vj thuge hién wong nghién ciu ¢6 thé
cung cip nhitng di¥ lidu cAn thi&t khi ti€n hanh diéu tra.

Xdc dinh d8i tugng diéu tra c6 nghia 12 quy dinh rd pham vi clia hién tugng
nghién cttu, vach rd ranh gidi cda hién twgng nghién ofu véi hién wrgng
khéc, gitp ta xdc dinh ding dfn s& don vi cdn didu tra thye €. X4c dinh
chinh xdc 881 tugng diéu tra gitip ta trdnh duge nhdm 14n khi thu thip du
liéu, 1am cho dif li¢u thu thip va t8ng hgp phén 4nh ding hién twgng cin
‘nghién ctifu,

Khi xdc dinh d68i twgng didu tra phdi cin cd muc dich diéu tra, d8ng thdi
phédi dinh nghia nhitng tiéu chudn phin biét 13 rang, vi nhiéu khi biéu hién
bé&n ngoai clia hién tugng giffng nhau, nhung thye chit 1ai khdc nhau. Vi du
trong cude tdng didu tra din s&, d3i tugng diéu tra duge xdc dinh 12 “Nhin
khiu thuSng tri " trén lanh thd Viét Nam. D€ phin biét “nhin khiu thudng
trd” véi “nhdn khiu tam tri” vd vdi “nhdn khdu ¢6 mit”, trdnh dang ky
(rang 1£p hay bd sét. K& hoach diéu tra di néu ra nhitng tiéu chudn cu thé
-d€ xdc dinh th& nio 12 nhin khdu thudng tri. M6t vi du khéc 13 khi tién
hanh nghién cttu vé cdc diém bdn ddu nhdt 1hi ja pha’u xdc dinh r6 rang la
didu tra loai ddu nhdt ndo (danh cho xe gin mdy, xe 6-t, hay ddng cd nd,
m4iy tau thiy, mdy phdt dién ..), tiéu chudn phan bi¢t céc diém bin (cla
hang xang ddu, tiém ban phy (ing, diém rita xe, ..) -

Pon vi didu tra

Podn vi diéu tra 14 don v1 thudc ddi Im‘mg dicu tra va du’dc xdc dinh s& ditu
tra thue (&, Trong didu tra toan b thi s ddn vi dleu tra chinh la s& don vi
" thude d6i lu'dng didu tra. Trong didu lra khﬁng toan bo thi 8 don vi diéu tra
12 nhﬁ’ng don vi dude chon rd trong s don vi cita 46i m‘dng didu tra.

Xdc dinh don vi diéu tra chinh 13 xdc dinh ndj s€ cung ca’i’p nhﬁ’ng dir li¢u cin
thiét cho qué trish nghién ctu. Ddng thdi don vi diéu tra 1a cin cit d€ ticn
hiinh tdng hgp, phin tich va dy bdo thdpg ké.

Khi x4c¢ dinh don vi diéu tra phai can ¢ VAo muc dich didu tra va ddi wong
didu tra, Don vi.diéu tra ¢6 1hé 1a ting doanh nghiép, titng c¥a hang ting
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trwding hoc..., nhung ciing ¢6 thé 1a ting cong nhin, titng hoc sinh.... Trong
mdL cude didu tra ciing ¢é thé ding nhiéu loai don vi didu tra d€ dédp ing
nhitng y&u c¢iu nghién cdu khdc nhau. Vi du trong 8ng didu wra din s6
thuttng dung 2 loai ddn vi didu tra 13 ti¥ng ngudi ddn va titng ho gia dinh,

2.5.3. Noi dung diéu tra

Noi dung diéu tra Ja muc luc cdc tiéu thie hay dac trung cdn thu thip dif
licu trén cdc¢ don vi didu tra.

Tir don vi didu tra ta c6 thé thu thip dugc dit liéu theo nhiéu tiéu thitc khic
nhau. Nhung trong mdi cudc didu tra ta khong cn thu thap dif lidu theo it
cd cdc tiéu thifc, ma chi thu thip theo mdt sd ti€u thitc. Nhitng tiéu thifc nay
di ddp dng cho muyc dich di€u tra v muc dich nghién cifu. Vi viy trong k&
hoach diéu tra phdi xdc dinh v3 thSng nhdt muyc luc cdc tiéu thic cdn thu
thap dif li¢u, xdc dinh va thGng nhdt ndi dung didu tra. Khi tién hanh diéu
tra cdn thu thap dif ligu theo diing ndi dung didu tra tir 141 c3 cdc don vi didu
tra.

Khi xdc dinh ndi dung didu tra phii cin cif viao muc dich nghu.n cifu chung,
myc dich diéu tra cy thé, d6ng thdi phdi tinh d&n khi néng vé nhan lue, thai
gian, chi phi.... Cho nén ndi dung diéu tra chi nén bao gdm nhifng tiéu thifc
hay dic trung quan trong nhit ¢ lién quan truc ti€p d&n muc dich didu tra
vd ¢6 quan hé ch3it ch€ hojc cé thé b8 sung cho nhau, tac diéu kién thuan
Igi cho vigc ki€m tra tinh chi’t chinh xdc cda dit lidu.

Mbi tidu thifc trong n61 dung d:eu tra. phdi du’qc dién dat thanh ciu hdi ngin
gon, cy thé, 16 rang d€ cd ngudi didu tra vA ngudi dude didu tra déu hidu
thong nhiL

2.5.4. Xdc dinh th¥i 4i€m, thdi ky didu tra. _
Tay theo tinh chit, dic diém clia hién twgng nghién ciu cdn phdi xdc dinh
- ding d4n va chit ch& th&i gian thu thip dit lidu vé hién tugng.
Theri diém didu tra

Thdi diém diéu tra 12 m&c thdi gian dwge xdc dinh a8 thng nhat dang ky dit
liéu cda todn bd cdc don vi diu tra. Xdc dinh thdi diém dide ra 13 xdc dinh
cu thé ngay, gis d& thng nhal ding ky dif liéu, wic 1 xdc dinh § mudn
nghi€n citu trang thdi hién 1wgng & chinh thdi diém do6.

Khi xdc dinh thoi diém diéu tra phdi cin c& vao tinh chdt m3i loai hién
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wgng, ddng thdi phdi dim bdo thudn tin.cho viée ding ky dif lidu va tinh
cdc chi tiéu ur dit liéu didu tra. Vi dy 1éng diéu tra din s8 Viét Nam, Lhdi
di€m diéu tra dugce xdc dinh 1 0 gid ngdy 1 thing 4 vi d thdi diém nay din
s6 ft bi€n dong nh&t d€ vira dé dang ding k¥ dif lidu chinh xdc, vira trdnh
ding ky tring hodc bd st ddn vi diéu tra khi thu thip d@ liéu. Piéu tra thi
rudng 40 mua khdng the 1i€n hanh trong mda khé vi hic d6 ngudi bin va ca
ngudi mua st dung khdng quan tdm d¢€ tham gia cung ¢ip thong tin 131 duyc.

Thavi ky diéu tra

LA khodng thdi gian dudc xdc dinh d€ théng nhit dang ky dif liéu cia cdc
don vi diéu tra trong suSt khodng thdi gian 46 (ngay, tin, 10 ngay, 1 thing,
3 thing hay 1 nim...). Vi du diéu tra lugng nguyén lidu ticu thy trong sdn
xuidl, s6 lwgng sdn phim lam ra cdia 1 k¥ ndo d6; s6 ngudi sinh, chét, chuyén
di, chuy€n dé€n trong | nim ciia 1 dia phudng; s6 1an di siu thi trong vong 1
thing qua, s8 lugng tdp vd hoc sinh st dung trong ndm hoc qua ... Thdi k¥
diéu tra ¢6 th€ dai hay ngdn phy thudc vio myc dich nghién citu.

Thari han diéu tra
La thdi gian danh cho viéc ding ky ghi chép 14l ¢3 cdc di li¢u diduv tra,
duge tinh tir khi bdt ddu cho d&€n hic k&t thiic oan b viéc thu thip dif ligu.

Vi du t8ng diéu tra din s8 thdi han diéu tra 12 trong vOng 10 ngay diu thing
4.

Thiti han diéu wra dii hay ngdn Wy thude quy md, tinh chi't phic tap cia
hién (rdng, vao ndi dung nghién ctu, lve lugng tham gia diu tra. Nhung
thdi han diéu tra khéng nén qué dai.

2.5.5. Bi€u diéu tra va bdn gidi thich cich ghi bidu.

Biéu diéu tru

Bi€u diéu tra (cdn goi 12 phi€u didu tra, bdn cdu héi) | loai bdn in sfn theo
miu quy dinh trong k& hoach dléu tra, dugc si dung lhéng nhat dé ghi dir
lidu (.ua don vi diéu tra.

Biéu diéu tra phdi chita dwng todn bd ndi dung cin diéu tra, ddng thai phai
thuin tién cho viée ghi chép va ki€m tra dir liéu, thugn tién cho tdng hdp.

Trén bifu diéu tra, nhitng thang do dinh tinh sif dung trong ndi dung diéu tra
cdn duge md hod sin tao didu klgn thvéin lgi cho v:t;c nhip liéu vio mdy
tinh. Thudng ngudi la diing chi¥ s6 dé ma hod.
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Biin gidi thich cdch ghi bidu |
Kém theo bi€u diéu 1ra 12 bin gidi thich vd hudng din cu thé cich x4c dinh
va ghi df li¢u vao biu diéu tra. N6 givip cho nhn vién diéu tra va don vi
diéu tra nhin thic thong nh4t cdc cdu héi trong bi€u didu tra. N5i dung, ¥
nghia cic ciu héi phdi dugc gidi thich mét cich khoa hoc va chinh xdc.
Nhitng ciu héi phifc (ap c6 nhiéu khd ning tr3 1i cdn c¢6 vi du cy thé.

Ngoai nhifng néi dung chil y&u trén, trong k& hoach diéu tra cdn cdn dé cip
va gidi thich mét s§ van dé thudc vé phuong phdp, 8 chite va ti€n hanh diéu
tra nhu '

+ Cédch thite chon miu

« Phurong phdp thu thap dif li¢u va ghi chép ban ddu

» Cdc bude va tién d6 i&n hanh didu tra _

» T& chite va quy dinh nhié¢m vy cia b phan tham gia didu tra

« B& tri lyc ludng didu tra va phan chia khu vyc didu tra.

« T8 chic cude hop chuin bi va huin luyén nhin vién diéu tra.

« Ti€n hanh diéu (ra thi d€ rit kinh nghiénm.

« T8 chifc tuyén truyén muc dich, ¥ nghia cda cude didu tra...

2.6 SAISO TRONG PIfU TRA THONG KE.

Cic cudc diéu tra thdng k&, di duge 18 chic ditdi hinh thie nio va thu thip
dif li¢u biing phudng phdp nao, déu phdi ddm bio yéu ciu chinh xdc véi
mifc 39 nhit dinh. Tuy nhién, trong thye t€ didu tra di¥ liéu thu thap duge
thudng ¢ sai s6.

Sai 6 wong didu tra thong ké 13 chénh léch glﬁ’a tri s8 thu thap dugc trong
di¢u tra vdi tri s§ thye t& ciia don vi diéu tra.

Sai s6 didu tra 1am gidm cht lugng cla k&1 qui didu tra va dnh hudng dén
chdt lugng clia cd qué trinh nghién citu thong ké. Nhung trong thyc t& khé
¢6 thé xdc dinh dvge sai s6 va khé c6 thé loai bd hoan toan dugc sai s&
trong dicu tra théng ké. Vin dé dit ra 1 phii nim dugc cdc nguyén nhén
lam phat sinh sai 58 trong diéu tra d€ chii-ddng tim bién phdp khic phuc lam
han ch€ sai 5. C6 hai loai sai s§ trong dién tra thong ké: sai s6 do dang ky
va sai 56 do tinh ch4t dai bidu.

2.6.1 Sais6dodingky
Sai s& do ding k)’r la loal sai s phat sinh do xic dmh va ghi chép dir li¢u
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khéng chinh xdc. C6 nhicu nguyén nhin ddn dén loai sai s6 nay nhu:

« Vach k& hoach didu tra sai hodc khong khoa hoc, khong sat vdi thue 1&
cia hié¢n tuwgng

« Do trinh d6 cda nhin vién diéu tra, khong hiéu chinh xdc nodi dung ciic
cdu hoi, khdng bi€t cdch khai thdc di liéu,

» Do don vi difu tra khéng hi€u cAu héi nén trd 19i sai.

+ Do ¥ thifc, tinh thin trich nhiém ciia nhan vién didu tra hodc cla don vi
ditu tra thip din dén xdc dinh, cung cdp hoidc ghi chép sai (hdi wdng,
cin, do, d€m ... sai va ghi sai).

« Do dung cu do ludng khé‘mg chinh xdc.

» Do cdng tdc tuyén truyén, vin dong khong t6t dan dén don vi didu ra
khong hi¢u hé&t muc dich diéu tra nén cung (.ap dir licu khong diing,

+ Do thi€u tinh trung thue, khich quan nén ¢d tinh cung ¢dp hoac ghi chép
sai.

« Do 16i in &n bi€u mAu, phi€u va bin gidi thich sai...

Nidm dude cdc nguyén nhin cu thé din dén loai sai s& ndy ciling ¢6 nghia la
tim dwgc hudng d€ khic phue.

2,6.2 Sai s do tinh chit dai bi€u

Sai s0 do tinh chit dai bidu 12 loai sai s§ xdy ra trong didu tra khong toan
b0, nhat 1a trong diéu tra chon miu.

Nguy€n nhén cila loai sai s6 nay 1a do viéc Iwa chon don vi didu tra thue &
khong c6 tinh dai di€n cao. Trong diéu tra chon miu, ta chi thu thip di li¢u
tr mot 0 it don vi thude d8i tegng diéu tra rdi cin o két qua diéu tra thyc
t€ ma suy rong thanh cdc dic lru’ng ctia téng thé. Nhu vay long th€ cdc don
vi duge chon néu khdc vé két ciu theo tiéu thie didu tra véi tdng thé chung
s€ phdt sinh sai 56 do tinh chat dai bifu.

2.6.3 M{t s& bién phép chi y&€u nhiim han ché sai si trong diéun
tra thong ké.

+ Lam o1 cdng tdc chudn bj didu tra: chon, hudn luyén, kidém tra nhin vién:
in &n chinh xdc¢ phi€u va cdc tai liéu hudng din, phd bicn muc ticu, y
nghia cia cudc khdo sdl ..

» Tién hanh ki€m tra mot céch ¢6 hé thdng woan bd cude didu tra: chon ra
20-30% 5§ phi€u d€ ki€m tra that sy 461 lwgng ¢6 duge khdo sdt va phdng
vin hay khong, ki€m tra vé mat logic cua dif liéu bing cdch doc sodt
nghiém thu timg phiéu, ki€m tra viéc xdc dinh va tinh todn dit licu, kifm
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tra tinh chit dai bidu va chi tiéu miu khdo sit (trong didu tra khong toan
bd). .

Lam 6L cong tdc wyén truyén d6i vdi cdc don vi dude diéu tra va ndng
cao tinh thin trach nhi¢m d8i véi nhin vién didu tra (didu ki¢n lam vicc,
(hifi gian, this lao, ch& A4 thudng phat..)
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CHUONG 3
TOM TAT VA TRINH BAY DU LIEU

Sau khi tién hanh didu tra thdng k&, ta s& thu dude rat nhidu d lidu ban .
diu (d¥ li¢u 50 cdp) rén mdi don vi diéu tra. Nhitng dit lidu ndy 1 nhitng
di¥ lidu thd phdn dnh cdc dic trung cd bidt cia Wng don vi. ¢6 tinh chat
rdi rac nén rdt khé quan sdt € nit ra nhitng nhdn x6t, k&t ludn v& hién
tugng nghién citu, v ciing chua thé sit dung ngay vao phin tich va dy
doin thong k&. Vi viy, phdi i€n hinh 6m tft nhitng @i licu thu duge
rong didu tra vi (rfinh bay ching dudgi nhitng hinh thic phiv hgp.

Nhi¢m vu od hiin céa tom ({1 dF li¢u thdng k& 12 ti¥ cdce (hdng tin riéng
biCt trén titng ddn vi, thyc hién sip xEp, phin loai d€ giip cho ngudi
nghién cdu thiy dude cic dic trung chung cita miu hay todn bo 16ng thé
aghi¢n citu. Khi tém it dit liGu thdng ké&, nu s& dan vi didu tra i, nfc 1a
lugng diF ligu it. ta ¢4 (hé ti€n hanh bliing phuong phip don gidn 1a sip
x&p diF licu theo mdt edt o ndo d6: rdl w ting dAn hodc gidm dan (ddi
vdi dif li¢u dinh lugng); hodc theo trat tr qui dinh ndo 46 (ddi vdi di lic¢u
dinh tinh).

Trong truding hop- 50 lugng don vi didu tra 1dn, lugng dit licu 1én, thi
khéng thé 1ién hanh theo phitdng phip sip x&p don gidn nhu trén vi s&
gdp nhidu khé khan mi k&t qud sdp x&p cling khong gitip thdy dude
nhifng dic trung ¢ bin. Trong truding hap ndy cin phii tidn hinh phin
td, ure B sdp x&p cic don vi vio cde 1§ nhém theo mot hay md( vii tidu
thife hay diic trung vl tinh todn cdc dai Wegng thdng ké. Cic két qui sdp
x¢p ndy thudng dude trinh biy dudi dang bing hay bidu dé d& d& quan
sdL, cdm nhin va nhin the. Chuong ndy s& bit ddu biing phin Iy thuyét
cdn bin vé phuong phdp phin 3. Cde phin tiép theo lin lrot rinh bay
vin dung phuong phdp phan (8 trong tirng (ruéing hop cu thé vdi ede vi du
thite (&, Cdc edng cu ¢o ban dwie arinh bay trong phan nay la: bing tdn
50, cdc dai lugng thdng ké md 13, bing k&t hap, bidu db va 46 thi.

3.1 LY THUYET PHAN TG | |

3.1.1 Khdi ni¢m: Phan 13 thdng k& 1A can et vio mdt hay mot siv
ti¢u thife (d3c trung) ndo d6 d€ sdp x&p cde don vi quan sit vio cdc 13,
thém ¢ tinh chl khdc nhau, hay néi mdt cich khdc 1a chia 1dng the hay
mau nghién cifu thish cdc (5 nhom ¢6 tinh chidt khic nhau,



3.1.2 Csc budce tién hanh phin té: PE ti€n hanh phin 16 moLtdng
thé ¢ong vide dAu 1ién cdn 1am 14 lya chon ticu thite phin (6 1if nhi¢u uéu
thitc ¢6 thé st dung. Sau khi'dd fya chon dudgc ticu thic phﬁn 18 roi, cOng
viee i€p theo )3 nén sdp x&p cdc don vi long thé hay miu quan sdt vio
bao nhidu 8, nhém — tic 1a xdc dinh 618 cdn thidt

3.1.2.1 Lya chon tiéu thic phin td: Ticu thic phan 16 14 ucu 1h1rg
dwdc chon lam cédn cff dé€ (i€n hanh phan 6. Mdi don vi t3ng thé c6 nhicu
ti¢u thic khéc nhau, C6 uiéu thifc khi chon lam cin cif phin (8 s& gidp ta
hi€u dvdc tinh chit cia hién tugng, nhu'ng ciing c6 ticu thite ndu chon lam
can ¢ phdn 18 chidng nhitng khong ddp ¥ng muc dich nghién cifu mi ¢on
lam cho ta hiéu sai 1¢ch hién wigng ﬂéhl(.,n cifu qua cdc k&t qui xi 1y va
tdng hap. Vi vay khi 1i&n hanh phin 18, trude tién ta phii lva chon ding
din ticu (hite phan 18 phi hep.

P& lya chon i¢u thite phdn t8, trede hEL phii dua vao phin tich ly thuy¢t
d€ chon ra tidu thitc phd hdp ddp (ng dude myc dich nghién ctru, Ngoaira
phan cin o vio didu kién cu th cia hién wong d¢ chon licy thite phin
16 thich hop. '

3.1.2.2 Xdc dinh st t8: SG 8 dude xdc dinh Wy thude vao tcu thie
phan (3 12 1i¢u thifc thude tinh (dir liGu dinh tinh) hay ti¢u thic s0 lugng
(d1 licu dinh ludng).

a. Phan td theo tiéu thie thude tinh hay dif li¢u dinh tinh: ¢6 hai
trudng hgp

* Tigu thic thudc ifnh ¢ mdt vai bi€u hién (loai hinh): vi du nhu
phan 6 nhin khiu thco gidi tinh, phén 1§ cdc doanh ngilp theo thinh
phin kinh (£ ... Trong trudng nay viée chia hién tugng ra lam bao nhi¢u 16
khd don gidn, thdng thudng o mdi bifu hién cia ti¢u thire thudc tinh ¢6
th€& chia thinh mou 6.

* Ticu thite thude tinh ¢6 nhidu bi€u hi¢n, nhy phan 18 nhin khiu

theo nghé nghiép. phin 1§ cdc san phim ¢dng nghiép theo gid tri st dung

.. Trudng hgp nay ta ghép nhidu nhém nhé lai vdi nhau theo nguyén tdc
¢dc nhém ghép lai vdi nhau phai gidng nhau hodc gin gidong nhau.

Vi dy: Khi phdn td nganh cdng nghu,p, cde san pham ¢ tlinh chil gidng
nhau hodc gin gidng nhau dudc x&p trong cing mdt t, nhy:

- Cong nghiép ch€ bién, bdo quin thit va san pham ¥ thit.

- Cong nghiép san xuit binh, mift, k¢o, ca cao, s c6 la.

- Cong nghiép gém s v sin phim bing gdm si.

- Cong nghiép ché bién g8, 14m sdn va cdc sdn phim 1r gb, 1am sin.
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b. Phéin td theo tidu thic s¢ higng hay dit li¢u dinh Iwgng: Ta chia
ra hai trudng hop

* Ticu thitc s6 lugng ¢é it tri 6. Vi dy phin (8 céc hod gia dinh theo
s& nhan khiu, phdn 1§ cdng nhan trong xi nghiép theo bic thy .. Trong
truting hdp nay thudng e mdi tri 58 Gng véi moL 13.

* Ti¢u thite 8 hugng ¢6 nhidu i s6. Vi du phin 1§ dan s§ theo a6
wdi, phn 1§ cong nhan trong mot x{ nghi¢p theo nang sudt lao dong .. Ta
khong thé thyc hién giéng nh trwdng hap trén, vi néu twong ¥ng vdi mdi
tri 50 hinh (hinh mot & thi s& & s& qud nhiu va ngudi nghicna cifu khé
quan sit va thdy ré su khic nhau gilfa cdc (8. Trong rudng hop nay ta
phin t8 ¢6 khodng cdch (8, va mdi 1§ ¢6 hai £i6i han 1& gidi han dudi va
gidi han u@n. Gidi han dudi 1 trj s§ nhé nhat cia (8. Gidi han trén 13 tri
8 16n nha't cta 18.

Tri s8 chénh I¢ch gita gidi han trén va gidi han dudi ciia mai (& goi
1a khodng cd¢h t8. Trong thyc t& iy theo die didm ciia hi¢n twgng nghién
ctu d€ quy€t dinh xem phin 1§ 6 khodng cdch 18 dédu hay khéng déu.
D3i vdi cdc hicn wiong nghién e ¢6 lugng bi¢n rén cdce don vi thay ddi
mot cdch déu ddn, ¢6 thé phin (6 vdi khodng cich (8 déu nhau.

Khi phin 5 ¢6 khodng cich 18 déu, tri 56 khodng cdch 16 duge xdc
dinh:

~te 1- . - * * - X ;. — X i
* P01 vai il 83 quan sdtlién te:  h = Smax . min
Trong d6:
. - - - 7
b : tri 56 khodng cdch 1.
A
k:s810.

Xnax + [l'l 56 quan sat lén ﬂhﬁ’l.
Xomia © Ui $8 quan sit nhd nhat,

Trong thyc i€ 5018 k duge xde dinh chii y&u dita vao kinh nghi¢m va try
theo dic di€m cda hién trdng nghién cifu. Ngodi ra ta ¢6 thé tham khio
cich xdc dinh k biing cong thite: k= (2x 0 )", Trong d6 n 13 & ddn vi
dude quan sdl.

(Xmux ~ X nin ) _(k - 1)
k

*POIvdi i s6 yuan sdt rdirac: h =
Khi tinh h ngudi ta thudng 1am won s6.

Vidu: Co tai lice v& ning sudl lda (ta/ha) ciia 50 ho ndng din cho trong
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bang sau:

35 H 32 44 33 41 k1.3 44 43 42
30 35 35 43 43 16 4% 49 39 44
46 42 41 51 36 41 44 34 46 4
36 47 42 41 37 47 49 38 41 3
40 44 4R 42 46, .52 43 41 52 43

- -t - - - " - a - - ate & - . <! - A
Ning suiit ia clia cde ho bicn thicn tring doi déu din, ta o6 th¢ phin 1o
e khodng cich 1o Jdéu nhaw. Cie bude duide thre hidén nbar saw:

2. Xaie dinh <8 8 k= (2% )" vdin =50
Ta e k=¢2x S0 = 4.6408 = 510,
— ‘

k

R " < o Xy i
h. Xic dinh khodng cich1d: h = 20— Wt

5230
Tacd: h==- — =44

)
h = 4.4 5¢ dude 1dy eron thanh 5.
Vi n¢u chan h = 4 L ed tac 16 nhaf saw

0 M
21 3%
RE I
4246
46 50

Ta nhin thiy ede i s& 160 hon SO s¢ khdng dude xEp vho 1& ndo. Do viy
JE ¢ thé xEp due 131 ¢i ede tri 86 vao trong cie 10, ta chon khoidng cich
13 biing 5. khi do ta ¢ cie 1S nhy sau: '

30 35
35 40
4 - 45
45 - 50
S0 &S

Thn sé ciia moi 10 dude xde dinh biing cdach d&m <6 quan st rdi vao gidi
han cita 65 do. Cudi cling 1a ¢6 bing phitn 16 sau:
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Niing suft lia (ta / ha) S3 h gia dinh
30-35 5
35-40 10
40 - 45 20
45 - 50 12
50- 35 3

Tong , 50

Trudng hop vi du trén diy ¢6 s& quan st it (n = 50), ta ¢ th€ d€m trj 6
quan sét biing cdch st dyng ky hiéu gach B hoic #/ , m6i mdt gach
wong trung cho | quan sat.

N&u nhe s8 quan sdt 1dn, ching han n = 1000, chiing ta thudng kKhdng thé
- d¢m bling tay. Trong truing hgp ndy ngudi ta sif dung cdce chuong winh
mdy linh phd bi¢n nhy Excel hay Lhu(m;_, trinh thdng k& (.huyt,n dung nhv
SPSS for Windows dé i€n hanh phin 18 va xdc dinh tin 3 clia mdi 1 sau
khi ta dd nhip ddy di cdc 8 licu vio mdy.

3.1.2.3 Phan t6 md: 1a phin t8 ma 1§ ddu (ién khong cd gidi han
dudi, 1§ cudi chng khong ¢d gidi han trén, cdc 18 cdn lai ¢6 thé ¢6 khodng
cdch 18 déu hodc khdng déu. Myc dich clia phin 18 md 1a d¢ 8 dau 1ién
va t8 cudi cing chita dude cdc don vi c6 tri 30 lugng bign ddt bicn, nghia
1a lugng bi€n nhd bit thudng hodc 19n bit thudng va trdnh viée hinh
thanh qud nhiéu 8.

Trd lai vi du uén, gid sif trong 50 ho gia dinh ¢d mdt hé ¢6 mic nang sudl
12 10 ta/ha vid moL hd ¢6 mife n:ing sudt 60 1a/ha. Ro rang day 13 hai tri s&
bt thung. BE ticn hinh phan (3 1a khong 16y 2 tri 88 ndy [m trj sO 16n
nh4t vi nhd nhit d& tinh i s& khodng cich 16 h. Khi d6 ta ¢o thé gidi
quyét biing cich phan 1§ md, ta ¢6 bing phin 1 md nhy sau:

Niing suft lia (ta / ha) | S8 b gia dinh
<35 5
35-40 10
40 - 45 20
45-50 12
2 50 3
TSng_ 50
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Khi tinh todn 461 vdi @i Lidu phin 16 md ngudi a qui vde iy khoidng cich
L0 clia 16 md hiing vdi khoing cdch (8 cda (8 nao ding gdn né nhat,
Treuwdtng hgp phan 1 theo téu thie 86 ludnyg vadi (i & lién tue 1hi ¢ih han
rén v gidi han dudi cda hai (6 k¢ GEp phil tritng ahau. Va ngudi la ¢iing
yut ude 1a khi o6 mdt lugng bicn ding bing gidi han 1eén cda moO1S, (hi
den vi d6 duge x8Ep vio 10 kE G,

3.2 VAN DUNG PHUONG PHAP PHAN 16 TRONG TOM TAT VA
TRINH BAY DU LIfU
3.2.1 TOM TAT VA TRINH BAY DU LIEU BINH TiNH

3.2.1.1 Biing tin s
DOI G dit li¢o dinh tioh thu thiip 1 cite 1i¢u thife thude tnh nhu gidi tinh,
nginh hoc, nghé nghi¢p ... hay thu thip i cic ticu thite so lWsng nhung
qua eie thang do dinh tinh nhut 46 tdi (dudi 18, 18-25, 26-35, 36-45, 16-
6. mire thu nhip (dudi 1 ricu ddng, e 1 d&n dudi 2 uidu dong, 2 dén
dudti 4 tricu ddng, irén 4 wigu ddng). ngusii ta thiing dém xem ¢ bao
nhicu dun vi quan sat eé cing mdt bicu hi¢n, vt so vdi tdng sd quan it
thi 6 dun vi ¢6 cting bicu hién ndy chi€m bao nhicu phin rim. K& yud
thuding ducie rinh Imy dudi dang bing tin 8, G da ng o hin nhat th bang
tn s& (huding bao ¢dm hai cottinh wdn 13 n <3 va dn sudl %.
Vidu tif k¢t qui cude khio sdt doanh nghicp vi thuong hi¢u nam 2002,
cd hing tan s6 difn td mdu nghién ctiu 498 doanh nghi¢p theo ticu thife
viuny dia I}'-‘ nhv sau:

'r B __.V@UQ e, Tan SO T_a.” sudt %
pMiénBde 1 1131 227
| Mie I Y BT
i | I G 293 58,8
: Bong hang song Cuu Long I BBl 116
| Cong ol 498" 1000 ]

(Neudn: KE qui khio it Im.n trung xiay difng thudng hidu 1 cic doanh nghigp
Vict Nam. 2002, wiich Thuong Hicu Viét, Nhit Xudl bin TPHCM)

3.2.1.2. Bang tin sd ¢ ghép nhém (¢d phan td)

Trong truding hop 6 qui nhico bidu hicn, mdi bidu hién 12 mot
nhém thi hing tin s& s¢ ral diai wiy kho khin cho vige quan sdt vi cim
nhin. Ciic quan sdl ¢in duge phan & wfe 13 phan loai va xEp viomdl s&
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t6, nhém nha't dinh. M&i (8 biy gi¥ s& bao gdm mét hay md( s8 bidu hicn
ty theo dic di€m cla déi tugng nghin clfu, myc tiéu so sdnh va phin

tich.

Vidu: Trong cude khdo sdt tdi dinh ew phue vu du 4n nghién cu kha thi
ndng cdp 46 thi va lam sach kénh Tan Héa - Lo G6m do Trudng DH
KHXHNV TPHCM thye hién nam 2002, ¢6 1037 ho gia dinh duge phdng
vin. Cong vigc clia cde chii ho dide tom Ut va trinh bay trong Béng 3.2a.

Bdng 3.2a: Cong viéc clia chii ho
Cang viéc cla chii ho Tdn s6 %

Co heat Lam viéc trong nha may 4 0,4
ddng kinh & am vigc toan thdi gian trong cty nha nudc hay lién doanh 47 4,5
Lam viéc toan thdi gian trong hd kinh doanh ca thé 61 59
Lam viéc khang thudng xuyén tir 1-10 gié 1 tudn 1 0,1
Lam viée theo thdi vy trong cdc xuding ché bign 1 0,1
Laa ddng ty do 237 22,9
Lam viée trong cdc co guan nha nude 5 0,5
Lam vigc chén tay trong cac cd quan nha nude 13 1.3
Lam viéc vin phdng trong cdc cd quan nha nude 16 1,5
Lam vige trong cdia hang 26 2.5

Lam vigc trong cdc van phang (khdng phai ca quan chinh
phi, céng ty nha nudc hay Lién doanh) 2 c.2
Buén ban nhd 3 0,3
Ban d5 kim khi dign may 3 0,3
Ban thit ca 3 0.3
Ban ray va céc loai ¢l 7 0.7
Ban thic &n da ché bién ) 0.6
Ban quédn 4o va cac san phdm may mac 4 0,4
Bdn my phém, tap hoa 9 0.8
Bén cac loai khac ) 14 1.4
Bén hang rong cic loai khac 7 0.7
Bdn hang rong thit¢ &n chua ché blén va di ché brén 30 29
Bén héng rong quén 4o, giay dép va tap hdéa 9 0.9
Bdn cdc loal khac 23 2,2
Lam viéc tai nha 3 0.3
Khac , 79 7.6
T kinh deanh 14 t.4
Ché bign thuc phém (m1) 7 0.7
May/sfta quéin do 5 0,5
Lam 46 kim loai ) 0.6
Lam d8 nhya 4 0,4
Sda chita dé g 0.9
Téng 858 63.5
Khdng heat (Hudng Iuong huu 10 1.0
dong kinh 18INhan trg cdp clia h hang 21, 2.0
Thu nhap tir cho thué nha 16 1.5
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Khéng ngh& nghiép khéng vide lam 332 32.0
Téng 378 36,5
Téng 1037 100.0

Trong Bang 3.2a chiing 1a nhan thdy cdng vige cla chi ho rt da dang va
phong phi, nhifng ngudi nghién citu dd ghép nhém (phén 18) cdc cong
viée ¢6 tinh chit tvong e lai vdi nhau. K&t quéd dudc trinh bay trong Bing
3.2b.

Bang 3.2b: Cong vide cia chi hd (dd ghép nhém/phin 1))

Tén suét
Cang viéc clia chl hd Tén 58 %
Co6 hoat ddng |Lam viéc trong nha may, xi nghiép, cong ty 114 11,0
kinh t& Lam nghé ty do 237 22.9
Lam viéc trong cdc co quan nha nudc 34 3,3
lam viéc trong cac cira hang 26 25
Lam viéc trong cdc vén phong 2 0.2
Buén bdn nhd 44 4.2
Bén hang rong - 51 4.9
Lam viéc tai nha 105 101
Ty kinh doanh 45 4,3
- Téng 658 63,5
Khong hoat  |Thu ti nguén khéc (duge chuyén nhugng) 47 4,5
dong kinh € [ep sng viec tam 332 32,0
Téng 379 36,5
T8ng cong 1037 1000

Trong Bing 3.2b nay, ching ta thiy nhitng cong viée lién quan d€n sin
xuit duge ghép lai vdi nhau; 1am vice trong cdf quan nha nude db lao déng
chin tay hay viin phong dugc gom chung lai; budn bdn c6 ndi chd duge
sip x&p vio nhém budn bén nhd; cdc cong vige sin xvdt dich vy khic do
agudti chid hd ty bd vén, te chiu ridi ro va ty di¢u hanh thi x€p vao nhém ty
kinh doanh, Nhifng chii h$ s6ng nhé vio lwdng hwy, trg cdp ciia con cdi ho
hang va ¥ thu nhip cho thué nha thi khdng c6 hoat dong kinh t€, thu tiy
nhitng ngudi khdc chuyén nhugng ma c6 thi x€p vio loai khéng hoat
ddng kinh (&, thu 1l ngudn khéc. '

MOt nguyén tic khi ghép nhém hay phéin 18 12 s6 1§ hay nhém khong nén
qué it hay qué nhidu. S8 (8, nh6ém qud it thi i 1i¢u tdng hdp it chi G&L, sO
1, nhém qud nhidu thi dif li¢u Gng hdp lai qud nhiéu chi tiét kh6 quan
sdL va cdm phin. Cic don vi sip x&p viio cing mét t8, nhém nén cé tinh
chit cang wong tr nhau cing 6t

-
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322 TOM TAT VA TRINH BAY DU LIEU PINH LUGNG
3.2.2.1. Phudng phip nhinh va 14

NGi dung ¢t hin cia phuong phap nhdnh va 14 13 ¢éc dit licu thu thip
dude s¢ dwde tich thanh hai phan: phdn nhdnh vi phan li. Viée phin chia
nay chi ¢é tinh quy vdc va kha linh hoat. Cdc chit s§ bén phdi cdia dir li¢o
12 14 (c6 th¢ 13 1 hay 2 chit 3§ & hang don vi hay hang chuc). twdng @ng
cdc chit 58 con lai bén tay trdi (¢6 thé 1a 1 hay 2 chit s6 & hang chuc hay
hing rim) 14 nhdnh. Hiy theo d6i vi du duéi ddy d¢ hinh dung phuung
phdp.

Vi du nhv chiing ta ¢6 dit li¢u trong hai miu di¢u tra nhd vé wéi clia cdc
sinh vién lai chite dang hoc ndm thi § cda hai nganh nhu sau:

Tudi ¢cia 30 sinh vién nginh KTKT

28 23 30 24 19 21 39 22 22 3t 37 33 20 30 35
2t 26 27 25 20 27 21 25 28 26 28 20 22 32 27
Tudi ¢ctia 30 sinh vién nginh QTKD

31 23 35 24 20 21 42 33 30 3t 37 33 19 40 45
35 26 34 29 38 27 39 25 28 26 33 8 22 32 37

Chiing (a bt ddu 1 vi¢c xdc dinh nhdnh vd 14, Trong vi du rén méi dir
li¢u chi ¢6 2 chit s8, nén vi¢e xdc dinh rdt don gidn, chif 56 hang don vi i
" 14 v3 chif s6 hang chuc 12 nhinh. G diy ta ¢6 thé thdy ngay 13 d8i véi
nganh KTKT chi ¢6 3 nhdnh 1,2,3 vi tudi thap nhat 13 19 vA cao nhil I
39. B&i v8i nganh QTKD ¢6 d&n 4 nhdnh vi tudi thdp nhat 1a 19 va cao
nhd11a 45. Ta vi€l ra 3 nhdnh ciia tu8i sinh vién nganh KTKT

1| ' '

2 |

304 ) . .
Sau 46 14n gt xEp cdc dir lidu quan sdt vé wdi sinh vién nginh KTKT
vdo 3 nhdnh ndy. Chﬁng ta bit ddu 1ir dong 1 vd di ur wrdi sang phdi.
Ngudsi thi nhi1 1a 28 wdi, nhy vay ngudi pay thude nhiinh 2 vir c6 14 1a 8.
Ta ghi vio hidu a3 nhanh va 14 nhy sau’

1

2 |8

R
Tidp e, ngudi thit hai 13 23, thudc nhainh2 v& ¢ 14 12 3,ta ghi lidp:

1

2 | 83

LI



Tuan w nhy viy d&n ngudi tnt 30, La sC ¢ bidu dd nhinh va 14 nbat sau:

1] 9
2 | 8341220167597 15869927
3 | 0s173052

D¢ bidu d6 nity d& nhin hdn, ta s¢ sdp x&p lai th wf cia cic chir s& trong
phian I ting din 1 trdi gqua phdi. Bi¢u dd nhdnh va 4 hoan chinh nhy
sau:

1| ¢ :
2 | 01112223455667778899¢9
3 ] 001235759

Khi cdc nhdnh ¢ philn 14 qud dai (nhidu tri $6 quan sdt), ching ta ¢6 thé
tich mdi nhidnh thinh 2 nhinh nhd, vi du nhe nhinh 2 va 3 ¢ thé tich
tharh nhanh 2 dwit, nhdnh 2 1én. Nhianh 2 dudi nhian cdce i s& i 20 &8
24, nhdnh 2 tr¢n nhin cdc i s6 1 25 d&n 29. Tudng tf nher viy d6i véi
nhdnh 3 dudi va 3 wén. Lic d6 bicu db than va 14 s¢ ¢6 hinh dang nhy
S

Hinh 3.1: Bi¢u d6 than va L wdi clia sinh vién nganh KTKT

KTRT Stem-and-Leaf Plot

Fraquency Stem & Leaf
1.00 1. 9
9.00 2 . 011122234
12.400 2 . 5566777B8999
5.00 3 . 00123
3.00 3 . 579
Stem width: 10
Each. leaf: 1 caseis)

(Gihi chi: k&t qua L xi ly biing chuwsng trinh lhﬁ'l_lg ké SPSS for Windows)

Trong Hinh 3.1, chiing ta (hi'y mdy tinh da tv ddng tich nhanh 2 va 3
thinh hai nhdnh nhd hen d€ bicu dd can ddi hon, VA c6 thém cOt tan s6
cho bi€t ¢6 hao nhi¢u 14 (14n s8) trong mdt nhdnh (nhém).

Tudng ty phyr vay, ching ta ¢6 kéuqud tom wlt dir idu v& wdi cia sinh
_ viéa nganh:QTKD trong Hinh 3.2, 4

Hinh 3.2 Bicu dé thin VA 14 wdi ilia’sinh 'y'“;en nganh QTKD

QTKD Stem-and-Leaf Plot
Frequancy Btem & Leaf

1.00 1. 8

5.00 z , (1234
6.00 2 . 566789
2.00 3 . 011123334
6.00 3 . 567789
2.00 4 . 02

1.00 4 . 5
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Stem widthi: 10
Each leaf: 1 case{s)

(Grhi chii: k&t qua 1 xit 19 biing chirdng trinh thang k& SPSS tor Windows)
1 3 £ g g

Nhin vito hai bi€u dd nhdnh va 14 trén, ta ¢6 thé d& dang nhin thiy, wéi
et sinh vieén tai chite nganh KTKT tap trung trong khodng 20 d&n 29
(nhdnh 2 ¢é nhidu 14 nhit). Trong khi d6, wai cia sinh vién 1ai chidc
ngdnh QTKIY khdng tdp trung ahidu vio khodng 20-29 biing khodng 30-
39, vii phin tin nhidu han (nhidu nhdnh hon). Nhu vy ¢6 the nhan dinh
riing, (i sinh vién @i chite nganh QTKD Idn hor va bi¢n thicn nhifu
hon aginh KTKT.

Bidy d& nhinh va 14 wong W ohy bidu dd phan phéi tn s6 (nFu ching ta
quay hicu d6 thin v 14 90 do ngude chidu kim ddng hd). ta ¢6 the wiking
tugng mdi nhinh wdng dng vdi mot edL trong hiu dd ¢ot phin phdi tan
&, nhung cic ld trong cdc nhdnh cdn gidp ta quan side chi 1 titg i sO
thu diwic. Chi tict han nhy viy Fm cho bifu dd nhanh va 14 ¢é li the khi
tom 11 va tdinh by diF li¢u trong truéing hdp ¢6 it quan sdt Khi s lugng
quan sdt nhidu 1&n d&n hing tram hay hang ngln, thi chi (¢ nhu vy lam
cho ngudi xem k&1 qua 1om @ r8i mit, cAn loai bo bdt chi uct, hic 46
biang 1an 56 thich hgp hon.

3.2.2.2 Bing tin si

DGi vai dir licu dinh lugng thu thip ti cic thang do dinh Iugng, khi s&
quan sdt kh4 nhidu 1&n d&€n vai chuc, hiing trim hodc hdn, thi chiing ta
cAn 1dp bing tdn s& twang tf nhif trong truding hop dir licu dinh tinh, Tmng
trudng hap céc tri 6 thu thip duksc ¢6 it gif tri thi mdi tri 56 12 mdt 16 hay
nhém. Trong wrudng hdp ¢6 qud nhiéu tri §6 tifc 13 ¢6 qud nhidu nhom, thi
cdc tri s8 hay nhom s& dugc sdp xcplghép lai vdi nhav dé s& (8 nhdém it
lai, d& cho vigc guan-sdt va cim nhin Bang 3a tﬂnh l‘o"\y '<6 chd hd ¢o
thu nhiptrong 1037 hd d"i khﬁo st

Bang 3. 3 bay gid ¢6 thém ¢t cudi 1a cél tAn suit tich luy Cot niy. dugc
tinh bing cich cong ddn cdc thn sudl % lai theo he ty wr t6 nhém diu
tien d&n 18 nhém cudi cang. CHt % tich ity n&y cé ¥ nghn khi 6m 13t dir
licu dinh lugng hay dit hicw thet bic. Khi 1om tdt di¥ li¢u thu thip tir thang
do dinh danh it khi sit dyag % tich lay nay. Nhin vdo Bdng 3.3a, ta ¢6 thé
d& dang tha'y s& ngudti ¢6 thu nhap trong cdc hd gia dinh khio sdt chd yCu
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12 wr 1 d&n 4 ngudi. Biang ndy ¢o thé gon va dep hon néu ta ghép cde
nhém cudi lai véi nhau. K&t qud ghép nhém dude trinh by trong Bing
33b

Bing 3.3a: S ngudi 6 thu ohip rong hd gia dinh

54 ngudi Té4n s8 Téne:uat Jcahnlg;jil
0 5 0.5 .05
1 282 | . 27.2 27,7
2 373 36.0 83,7
3 145 140 77.7
4 105 10,1 87.8
5 72 6,9 94,7
5] an | 29 97,6
7 16 15 99.1
8 4 0.4 99,5
9 3 0.3 95.8
10 1 0.1 99.9 |
11 1 0.1 100.0

Téng 1037 100.0

Bing 3.3b: $& ngudfi ¢d thu nhip trong ho gia dinh (da ghép nhom)

56 ngudi Tan sd % % tich lay

i 0 5 0.5 05

1 282 27.2 27.7

2 a73 36.0 63.6

3 145 14,0 77.6

4 105 101] . 878

5-6 102 9.8 97.6

7 trd l&n 25 2.4 100,0
Téng 1037 1000 |

| .

Trong truding hdp uit. tri 88 lhu lhap Lé it nhlcu thi bang tAn s& 461 vdi
dir li¢u thu thip duge hiu nhu it ¢6 ¥ nghia 10m it di¥ licu, it tao didu
ki¢n cho ngutsi nghicn ciu quan sdt vi nhin thie, ching w phii Lhcp vic
tri & gin nhau lai thanh 1 18, 1 nhém. Bing 3.4a trinh bay dit licu v¢ thu
nhip hang thing clia cdc chd ho. Bdng ndy rit dal va ¢6 yud nhi¢u nhém,
ngudi doc rit khé ndm bidt nhitng dlcm cd h.m lu' dit li¢u thu thap. Ti
hing ndy ching ta ¢ the bhcp cde tri 56 gin Ln v(h nhau vi k&t gua duge
trinh bay trong Bang 3.4b.
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Bing 3.4a; Thu nhap cila ngudi chii hd (ngan ddng/hdng)

, Tan 58 %
Khéng co thu nhap 332 320
80 1 0.1
100 3 6.3
120 1 0.1
125 1 0.1
135 1 0.1
150 1 0.1
200 8 0.8
210 1 0.1
249 1 0.1
250 1 0.t
272 1 0.1
300 33 32
as¢ 4 0.4
400 24 23
450 15 1.4
500 45 43
520 1 0.1
550 1 0.4
600 78 75
650 2 0.2
700 a7 3.6
750 4 0.4
800 46 44
800 57 55
520 1 0.4
299 1 01
1000 98 9.3
1190 4- 0,4
1200 42 4.1
T Uk o i 0.2
1540, 78 15
1600, . ! 0.1
R s' | ‘os
iy 1@11:"‘ NN T SR .!0 1.8
2000 . FL I 3.2
2400 PG B Y
2200 1) 2 QM
2400 2 0.2
2500 11 1,1
2600 5,00
3000 21 “20 ]
3500 1 0,1
4000 __ 7 0.7
4500 : 3 . 03 L f -
5000 8 - DB
6000 4 0.1
7000 B 0.1
10000 2 0.2
15000 1 0.1
20000 2. 0.2
Khong tré 80 2 0.2
Téng 1037 100.0
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Bdng 3.4b: Thu nhdp cda ngudi chi hd (ngan déng/thang) (di ghép 16p)

Tén 58 Y%

Khéng.cd thu nhap 332 32,0
s 250 tré xudng 19 1.8
251-500 122 11.8
501-750 123 11,8
751-1000 201 19.4
1001-1250 46 4.4
1251-1500 80 7.7
1504-1750 6 0,6
1751-2000 43 4,1
2001-3000 37 36
3001-4000 8 0,8
4001-5000 1 11
trén 5000 7 0,7
Khéng trd 13i 2 G2

Téng 1037 100.0

Bdng 3.4b gitp ngudi doc nhanh chéng va dé cdm nhin duge mire do thu
nhdp cia cic chi hd dude khdo sdt hon Bing 3.4a. Trong khu vife Lo
G6m — Tan Hoa nay thi da s§ chii hd 12 nguini khéng ¢6 thu nhip hay thu
nhip hang thing rit thap (dudi 1,5 tricu dbng).

Khi phin t6 d8i véi dir licu dinh lugng thi chiing ta ¢6 thé phan (3 ¢6
khodng cdch t§ déu hay khong déu tiy theo tinh cht cla hién tugng
nghién cifu hay tly theo myc dich so sdnh va phén tich ¢da nhitng ngudi
nghién ctitu. Néu mite d6 cda cdc don vi phin tdn ¢éu thl s dung phin 18
6 khodng cdch déu. N&u cdc don vi c6 mitc d¢ phén tin khéng déu (nhy
trong vi du trén), ching 1a ¢6 thé phén t§ c6 khodng cdch khdng déu chi
khéng nhilt thi€t phdi phin (8 déu nhi Bang 3.4b.

3.2.3 CAC PAILUQGNG THONG KE MO TA

Dai vdi diF lidu dinh lwgng, ching ta ¢6 th€ 16m tdt 81 hdn khi ¢6 khéi
ligng ¥ 1iGu 14n, d6 1 ddng cic dai lwgng thdng ké md td. Cac dai Iugng
thdng ké md 14 thudng st dung nhi't dudc chia im hai nhém; nhém cdc
dai lugng (hé hién mic d tip trung cla dif liéu, va nhém cdc dai lrgng
thé hién do phan t4n cla dif ligu. Chiing ta cin phii tinh todn cd hai dai
lugng do ludng nay, vi chitng phdn dnh hai khia canh cla tdp hop dif licu
di thu thip.
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Vi'du nhy trong trudng hdp nghién cdiu dnh hudng cia viéc di 1am thém
d&n k&L qua hoc t4p cla sinh vién, ching ta khdo st hai nhém sinh vién.
Nhom khong:di 1am thém gdm 150 sinh vién vi nhém ¢6 di lam thém ¢6
100 sinh vién, VAn dé ddu tién 13 ching 1 mudn bi€t nhém ndo ¢6 k&l
qua hoc dp (diém trung binh hoc tip) cao hdn. ching la ¢6 th¢ tinh diém
trung binh (mét chi tc¢u do ludng mic do 1ap rung cia dif li¢u) cua hai
nhém rdi so sinh véi nhau. C6 th nhom sinh vién ¢6 lam thém k& quit
hoc tap khong thip hdn nhém sinh vién khong di lam thém, va nfu dya
vio diém trung binh hoc tip d& k&t ludn thi ¢6 (h€ ching ta di bé qua
nhifng théng tn quan trong.

Mot khia canh guan trong khic ma nhiu ngudi it chi y d6 1a mde dd
ddng déu, nhém sinh vién ndo ¢ k&L qué hoc 1@p déng déu hon. C6 the
nhém sinh vién ¢6 di lam thém ¢o két qua hoc 13p rﬁ_’g khong ddng déu,
mdt s8 sinh vién di 1am thém diém wrung binh hoc p rl cao, trong Khi
46, m6l s& sinh vidn di 1am (hém lai ¢6 diém trung binh rit thap. Trong
teudng hgp ndy, nfu chi dva vao di€m trung binh thi k& ludn v& vin d¢
nghién ciu cla ching ta s¢ rit don gidn so v thye (€ dang dién ra. Cho
nén n&u chi dya vao dai lugng do ludng nufe do (ap trung thi chua da,

Cic dai lugng do lwtig mite O tap trung cua do liéu thudng dung l1d rung
binh cOng, m3t (mode), trung vi (median). Trong d6 trung binh cdng dude
st dung phd hién phal. Cic dai lugng do ludng do phin tdn (hay do ddng
48u) cla di liéu thudng ding I3 khodng biCn (hi¢n, d6 1¢ch tuyCt d6i binh
quin, phuong sai, 4 1&ch chudn va h¢ 6 bi€n thién. Trong do6 dd 1¢ch
chuin dude sit dung phd bién nhil.

Bang 3.5: Tém uft d¥ li¢u v& thu nhip (ngan ddng/thdng) c¢lia chi hd
biing céc dai vgng thdng ké mo 13 (dy én Tan Héa - Lo Gom, 2002)

S8 quan| 56 ngui | Thip | - . D3 lech | Sais6
sit | o6 TN | ohst lCao nhat| -TB cong | Trung vi | Mode chudn chufin

1037 | N=703 | 80 | 20000 ) 12254 | 900 | 1.000 | 15078 56,9
(Ghi chii: k&t qua tinh tém 151 va trinh bay qua x{t 1y bing chiking tinh thOng k& SPSS")

! Ginh vién o6 thé tham khio phén hudng din sii dyng chdong trinh thing k& nay trong sach “X{ ty da
fibu nghign ciu voi SPSS for Windows”, Hoang Trong, Nha xust bin Thing K8, 2002,

38



Trong khdo sdt 1037 hd gia dinh clia dy 4n Tan Héa ~ Lo GOm, nhin vao
Bang 3.5, ching ta thdy thu nhp trung binh thing ciia cha hd 1a 1.225,4
ngan déng (chi tinh trén 703 chi ho c6 thu nhip va ¢6 trd 1), 46 1éch
chuin (d3 hidu chinh) 12 1507,8 ngan ddng. Trong bing 16m tf1 nay cOn
¢6 mot 50 dai Irgng khdc nhy trung vi vd mode, sai s& chudn (ding a8
wde lwgng khodng). Qua bing c6 thé thay ring thu nhip trung binh clia
cdc chii ho khong cao, nhung ril khong-déng déu (40 1éch chuin rat I6n).

3.2.4 BANG KET HQP

Trong cdc phan rude ching ta chi mdi xem x¢ét vide tom it cde dif lidu
theo Litng ticu thife, trong phin ndy ching ta & ndi d&n vide Wm 3L d¥
licu theo 2 hay nhidu lidu thie cling mot hie, va k& gud s¢ duge tinh bay
trong bing k&t hap. Bang k&t hap ndy gitp ching ta ¢6 cdi nhin chi 1iét
vi siu hon v doi wigng dang nghidn edu.

3.2.4.1. Bang k&t hgp 2 dit li¢u dinh tinh .

Vi dy trong cudc khdo sdt thude dy 4n Tan Héa - Lo Gom, chiing ta ¢6
bing 16m it vé cong viéc cha chd ho. Chi dy dn quan Am d&n cdc kél
qué tém dt cong vigc ctia chi hd riéng cho limg khu vuc thudce du d4n ndy.

Bdng 3.6a: Cong vi¢c cia chi ho, chi 1161 theo guén

Cdng viée cha chil h§ QTan Binh Q6 Q_H
Tan s6 | % cot | T&n s8 | % cot | Tén s& | % cot
hoat dong |Lam vidc trong A mdy | 181 143 o1 105 s| 118
Fﬁm t Lam nghé ty do 38| 310] 187! 215 11| 258
: Lam viéc trong cdc CONN 2| 18 0| 35 2| a4z
AmwidctongcdcCH_ | - 3| 24 22] 25 1] 23

 |Lam vige 1png VP 2| o02] _

Budn ban nhd - 4] 32 39| 45) 1] 23
Bin hing rong s{ ‘40 45 52} 1] ‘23
hamvigotaioph; 0| 79 e8| to1] 7i 163

 [yohdosph |~ 8] 63 a7l a3 -
o 'T%na' T 8| 704| 541 €223| 28| 851

Khong hoat  [Thu nhap 15'ngua khic 6] 48| 41| 47

dng kinh t& Eﬁl vilclhm . .1* 3t 248| 288) 329 15| 34,9

Tong “ 37| c204| 327| 877 ,
: Téng “ 1 126] 100,0] 868] 100,0 43] 100.0

Niin vio Bing 3.6a ta c6 thé thdy ngay quin 1112 quinc6 G 1¢ chii hd
khong ¢6 viée lam cao nh#l, quin Tan Binh 12 quin ¢6 (i 1¢ chi hd Am
vice lién quan d&n sdn xudl cao nhdl, va 1Am nghd wr do nhiéu nhat. Bing
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3.6a ndy gidng bing 3.2b, chi ¢ khic 1 in s6 va % theo ¢Ot dudc ding
4& (om L riéng ¢ho Litng quin khdo sdt.

Khi lap mdt bang k&L hap nhy Bing 3.6a, thl vin d& cd bin | ngoiti cdc
{An s& thi thuding phdi tinh ti 1& phdn tdm. C6 hai i 1¢& % duge sd dung
phé bidn nhat 12 % tinh theo ¢t vd % tinh thco dong.

Ti I& % tinh theo ¢dt duge Linh biing cich 18y tirng tdn 0 wwong ¢t chia
cho t8ng cdc tdn s§ trong cOL do. Pic diém cia cde % tinh theo bt ndy 1a
thuding (hi (ng cac % trong cling mot cot phii 12 100% . Con ti 1&¢ % tinh
theo dong dude tinh bing cdch 1y ng tAn 0 trong dong chia cho tong
cdc tin s§ wong dong d6. Pic diém cda cdc % linh theo dong ndy 1a
thuitg thi 18ng cde % trong cing 1 dong phii 1a 100%.

Vin d& dat ra 12 khi ndo sit dung % theo ¢ot, khi ndo st dung % theo
dong. Vige st dung % ndo la 10y thudie viro muc dich so sdnh cia ngudi
nghién cdu v vi tri cla cde ticu thite. loai d licu d& ¢ dong hay cottrong
bing tom 1T lidu theo 2 tidu thie ndy.

Trong Bang 3.6a, ching ta ¢é thé d& dang nhin thiy cOng vie cla chui
ho dude sip xEp theo cdc dong ciia bing, con dia ban sinh sdng clia cic
chi ko ndy duge sip x&p theo cdt. Muc dich lap bang tEng hop ndy 1a so
sdnh ¢ong vige cla chi hd gitta cic quin Khdo sdt. Quin chinh 12 y&u 1§
quan trong chdng 1a cin so sinh vé cong vige ca chit ho, thong tin ndy

duqé:"ﬁp xé’p 3 cac cft clia bang, thi trong lrl.'fifliig hgp nay, ching ta tinh

% lhéb'_cbl. N&u trong :f_}_éqg 3.6a, ching ta sdp x&p ddo lai, quin dude sdp
x&p vao cdc gléﬁg ¢dn cong vige cia Iq!'lﬁ ho dirge sip. xEp vao cot 1
trong tridng hap ndy chdng ta s& tinh % theo ddng. Bdng 3.6b th¢ higén
ndi dung tom tit dit li¢u gidng nhy Bang 3.6a, nhung hinh thic trinh bay
khic nhau nhau & chd hodmihaytn: gitti' bt ;g0 tho méntloai % s\
dl.l"g_l:.ﬁngkhiicnh&u-.-. o —l. T T -

Bang 3.6h: Cong vide b cliil ho!'chi i€t theo quin

€6 hoat dling Xinh 1 | Kindng hoat dhng
. kinh 1§
cong vidccha | thm | |LAm vigel fam | LAm R ' f

chis b} “widc | Lam | tiong- [ vige .| vide Bun | Ban [ vide | Ty . 1Thu ti] khding

trong | nghd | cac "] trong | wong | ban | hang tai | kink ngudn| viéc
NM | v do | CONN [cae CH| VP | o | rong | ahd | doanh Téng | Khig | Jam | Tong {1600
Tan | TAns8 | 18] 38| 2| 3 s| 5| 0t 8| 89| 6] 3a1] 371126
Binh [% Dong] 1431310 16] 24 32| 40| 79| 631 706] 481246294 101‘
e lTénss| o911 187] 30| 22| 2} 39 as| sa| ar| s41] 41288 327 (868
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% pong| 105 | 215] 35| 25l 02| 45| 52]101) 4836231 47929377 1100
T4n 8 51 11 2| 1 1] 1V 7 28 [ 151 43
11 [wpong! 116256 47| 23 23] 23183 55.1 34,9 100
N&u chiing ta vin i nguyén vi trf cde die trung hay ti¢u thie nhu trong
Bing 3.6 a, tc 1A quan dugc sip xEp theo ¢dt, ma ching ta lai sif dung %
tinh theo dong (Bing 3.6¢) thi cic k&t qua s it ¢d ¥ nghia hay khing co ¥
nghia d&i v ndi dung nghicn ciu
Biing ’r Oe: Cun;__ vide cla chi ho, chi uét thee quin
‘ [ QTan Binh Q6 Qi ]
: Céng vidc clia chi hQ Tan | % % | % %
| ' s6 | dong |tAn 86| dong {tdn s6l dong [tAn sb} dong
C6 hoat dong [Lam viéc trong nha may 18| 158| 91| 79.8 5 44! 11411000
Kinh t& Lam nght ty do 39| 165] 187 | 789| 11| 46| 237[1000
Lam vigc trong cac CONN 2 5,9 301 88,2 2 5.9 34 | 300,80
lam vidc trong cac-CH al 115 .22 846 1 3.8 26 | 100.0
Lam viéc trong VP . 2 [100,0 211000
Bubn bdn nhp 9,1 _3|9 8.6 1 2.3 44 | 1000
B4n hang rong 5| 68 45| 88.2 1 2| 5111000
Lam viBc tai nha 10| 95] 88| 838| 7| 67| 1105|1000
Ty kinh doanh gl 17.8 ar | 822 0 45 1100.0
_Tdng , 89| 135] 541] 822, 28| 43| 658! 100.0
«nang hoat (Thu nhap tit ngudn khdc 6| 128| 41872 47 11000
dong kinh t& khong vige Jam 31| o3| 286)851] 15[ 451 3321000
P Tﬁng 37| 102] 327898 a64 | 100.0
L To'ng_ 1261 12,2 868 | 837 431 41{1037 (1000}

Trun; Hmh K} (u, th cile con 86 ¢

{ theo dong trong trudng rudng hdp ndy it

ch y m_hm ulup ta so sdnh gita cdc quin, cdc % § quan 6 thudng ral cao
vi 88 don vi khio sit & quin 6 cao nhit (la 868) lron;, toan bd 1037 ho

duge _khau sdt, nhm_ vao cide con s§ % n

\3 defa ra nhin A0t ding ddn dude.

3242

B:ing két hgp 3 dit li¢u dinh tinh

[}

ay ta kho co lhc cam nhéan dudc

Ty theo yéu cdu so sénh va phan tich, ching ta ¢6 thd 16m it va tinh
hay biing nhitng bing k&L hgp phife tap hon, trong d6 16m i1 4 lidu k&
hup 3 hay nhidu hdn nita d¥ li¢u dinh tinh.

Trong vi Ju v& ¢dng vite clia chi hd, ching ta ¢6 thé chi ti héa Bing
3.6 theo hai do wdi L chi ho trong &0 wdi fao ddng v chii hd rdn tudi
lao ddng. Hodc chi ¢t héa bing 3.6a theo tinh dd hoc vin hay gidi tinh.
Trong truting hdp nay chdng ta c6 bing k€t hgp 3 dit li¢u dinh tinh. Hay
vita chi Gt hoa Bing 3.6a theo vita d0 tudi vita gidi tinh, va ta s€ c6 bang
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k€1 hop dén 4 4 li¢u dinh tinh. Ba‘mg .7 trinh bay bdng k€L hgp 3 dir licu
«dinh lmh.?lmng dé tém 1 diF li¢u vE cong vige cia chi hd ku hgp véi dir
1i¢u v& nui cu ngu (quin) va gidi tinh. cuda chii hd.

Bing 3.7: Cdng viéc cia chi hd, chi ti€t theo guén va gidi tinh -

- e Tan Binh 6 1 1
Céng viéc cla chit hé - - - -
Nit | Nam | T8ng| N& | Nam |Tdng | Nit | Nam | T6ng
Lam viéc trong nha may 3 15 18 30 81 jtal 1 4 5
Lam nghé ty do 12 27 -39 44 | 143 | 187 B 5 1
Lam viéc trong cd quan NN i 1 2 5 25 ao 2 2
lam vigc trong cdc cira hang i 2 3 10 12 22 1 1
L.am viéc trong van phong 2 2
T&n [Budn ban nhd 4 4 20| 19 ag 1 1

s6 |Ban hang rong 3 2 51 32| 13| 4s 1 1
Lam vige tai nha 5 5/ 10} 53| 35| 88 3 4 7
Ty kink doanh 1 7 8 8 29 37

hu nhap 0 nguén khdc 4 2 8 25 16 41

khdng vigc lam 23 8 31! 211 75| 286 10 5 15
Total 57 69| 126 | 438 4307 868 20 23 43

Lam viéc trong nhd may - 53|217| 143| 68| 142105 | 50| 174 1186

Lam nghé ty dio ; 2441|3914 310|100 333|215 30,0| 21,7 ) 256

Lam viéc trong co quan NN i8! 14 i1 1.1 5.8 35 8.7, 47

lam viéc trong cac clfahang| 181 29| 24] 23] 281 25 43| 23

Larn vigc trong van phang 05 02 .

% {Bubn ban nhd 7Ol . 3,2 4.6 4.4 4.5 4.3 23
Ban hang rong 53! 29| 40 73! 30 52 43! 23
Lam vigc tai nha .88 7.2 7.9 ] 121 81| 101 150 ] 174} 163
Ty kinh doanh 18| 101| 83] 18] 67| 43
Thu nhdp 1 ngudn khac 70| 297 48| 57| 37| 47 :
khéng vige lam- 4041116 24686[ 4821 174|329 500} 217 | 349

Total 100,0 [100,0 [100,0 [100,0 [100,0 }100,0 |100.0 [100.0 [100.0

(Ghi chii: k&€t qud i xi¥ Iy bling chudng rinh thing k& SPSS for Windows)

Trong thyc &, Khi cin chiing ta ¢é thé ghép cdc bdng c6 lidn quan lai vadi
nhau hay tich r8i nhau thy theo mitc d9 d€ li¢n hé va so sanh cho nguih
doc va wy'theo qily m6 cda bing: N&u ghép lai md quy bing khong qud
160V’ khang 'qud phdc tap (hi tao dicu kién cho ngudsi-xem mdt ¢di nhin
hao quat han. Vi:du nhv Bing 3.8, ching ta o6 thé tich thanh 3 hing rifi,
mdt bdng cho TP H& Chi Minh, mdt bang cho khu.vyc thanh thi, va mdt
hiing cho khi-vure ndng thén clia TPHCM. Liic do mdi bing la mot bing
k&t hop 2 dahiéu didh tinh (loai aha v hinh thite s& hiw). N&u chdag
ghép chung 3 bing ndy vii nbau thanh Bing 3.8. thi bang niy la mot
bing k& hgp 3 dt li¢u dinh tink (Khu vy, foai nha vil hinh thire & hidu).




Trong trudng hop dF li¢u rdt phiGu vi da dang, va d& ddp ing nhu cdu
nghié¢n oy, viée 16m 14t dir li¢u s cho ra nhitng bang rit chi UL Vi dy
nhu Bing 3.8, chiing ta ¢6 thé chi ti&1 theo dia ban quan huyén va trinh
bay thanh bdng 4 loai dif 1i¢u dinh tinh. Nguyén td¢ ¢ ban khi t6m it diy
liéu 1a mitc dO k€L hgp cdc loai dif liéu thy thude vao yéu ciu phin tich,
chiing ta khong nén tao ra cdc bdng thit 1o ma kém ¥ nghia, hay s& don vi
miu qui it 4¢€ bdng 6m ludc co thé st dung duge. Biang (6m htde dit licu
ciing phdi hap nhidu loai dit lidu thi s& lugng mAu khdo sd1 phii cang 1dn,
n¢u khéng thi s& lwdng quan sdl trong mdi 6 ciia bing € ril nhé va nhy
vay il ¥ nghia thing ké.

Biing 3.8: S4 hd ¢6 nhd & thude loai kién ¢d, ban kid¢n ¢&, khung gd chia
theo loat nha v hinh thie sd hitu (ddn v tinh: hd)

Nha thug | Nha cia [Nha cOa NN|Nha chua
Nba thué | mugn clia| tp thé, (v nhan 0anird quyén
Loai nha Tdng st [Nha rigng| cla NN | tu nhan {t6n gido| cing 1Am | sii hiu

TP H CHi Minh N

T6ng s : 895.186 F70.740 |83.4892 | 26.341 4 522 2.113| 7.978

-Nha kién cd . |212.866 159.273 |46.043 3.894 | 1.782 516 | 1.358

-Nh& bdn kién cd 647.009 F79.245 [36.589 ) 21.118 | 2.688 1.484 | 5875

-Nh& khung gd Ku b&n, mai 4 35.311 | 32222 860 1.329 52 103 745

TPHCM thanh thi

Tﬁng'sd 781.323 §59.366 |83.049 | 24997 | 4.277 1.773 1 7.861

-Nha kign cf 207.405 153.909 [46.030 3.845| 1.756 510 ] 1.355

" |-Nhd bdn kién cd 547 189 81.752 [36.162( 19.857 | 2470 t.178 | 5.770

-Nha khung gﬁ lau bén, méi l4 26.729 | 23.705 857 1.295 51 . 85 736

TPHCM ndng thén .

Téng s8 - 1113.863 [111.374 443 1544 245 - 340 - 147
-Nh kibn of 5461| 5364} 13 49 281 ] 3
-Nhd bsn kignch - ... 1 99.820 | 97.493 -427 1. 1.261 218 3i6 105
-Nhi khung ob 1au bén méi |a 8.582| B.517 3 34 1 18 9

L

( Nguon Ké’l qui l('inb dlcu tra d.m 58 v phd & 1/4/1999, Trung tam Tinh todn Thﬁ'n&, ké 'I'rung wdng)

T LRI . .Jl_’-:u.[| o e

'
RINT

3 2 4.3 Bang ké't lw‘p Flﬁ' héu dinh lwgng vdi dif liéu mnh tinh

D4i véi dit lidu dinhlugng, n€u 16m 11 biing bing tn 6 twong 1y nhu 4T
licu dinh Uinh, thi ching ta cé. the 16m it dit-ligu dinh lugng: k&t hap véi
dit.liéu dinh tinh tudng 1@ nhy bing k&1 hop,hai dit 1i¢u dinh nh. Nhit 1a
khi chiing ta phin 18 lai, hic a6 dif ti¢u dinh Iugng ciia ta d3 thdt sy mang
tinh. ch&t ctia dif hiéu dinh tinh vi cic bing k&L hgp di? li¢u dinh tudng vdi
dit licu dinh tinh wong ty nho bing k&t hap 2 dit lidu dinh tinh 83 trinh
bay & trén. Ciic Bang 3.9 cho thdy rd didundy.
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Biing 3.9a: Thu nhdp trung binh hang thing cda chd hd, chi tiét theo quéin

{ Thu nhap thang | _QTAN BINH Q6 Q11 téng
(ngan d8na} | T4ns6 | % cot | Tdnsé | % cot | Tdns8 | % cot | Tanss | % cot

Khang co thu nhap 31| 246 286] 329 15| a4.0 32| 320
1-250 18] 21 1] 2a 19| 18
251-500 18] 143 ga| 1.4 5| 118 122 118
501-750 24] 18.0 a2 1086 7] 163 123] 119
751-1000 30] 238 164 18.9 7] 163 201] 194
1001-1250 8] 63, ar] -a3 1 2.3 46] a4
12511500 4.0 71| 8.2 4] a3 80| 77
1501-1750 6| 07 8| 06
1751-2000 3l 24 s8] 44 2l a7 43] 44
2001-3000 NEEY 2] 37 1| 23 Y
3001-4000 1| o8 7] 08 sl 08
4001-5000 1] o8 0] 12 11 14
trén 5000 7] o8 7] 07
Khang tra I6] 1] o8 1] 01 2] 02

: Téng 126] 1000| _ 868] 100.0 43| 1000[ 1037] 1000

Bdng 3.9b: Thu nhip trung binh hing thang ciia chd hd, chi tiét theo quin

Kning 251- | 501- | 751- {1001- { 1253- | 1501- | 1751- | 2001- | 3001- | 4001- | Trén

] TN | 4-250 [ 500 | 750 | 1000 ; 3250 ; 1500 | 1750 | 2000 | 3000 | 4000 | 5000 | 5000 | K7L | Téng

18 1__4_156 k] 18] 24| 30 8 5 3 4 1 1 1] 126
% Dbng | 24.6]° 143] 190] 238| 63| 40 24! 32! 08| 08 08/- 100

6 T4n 58 26;  18]° 99| 92] 164] 37 N 8| 3@ 71 0] 7 1| 868
% Db 3297 21 14| 106] 189, 43| 82| 07| 44| 37| op; 2] o8] o1 100

" Tdn s 15 1 5 7 7 1 4 2 1 : 43
% Ding § 349] 23| 16| 163} 163] 23] 93 47| 23 ' 100

rdng Tnsd § 332] 9] 122| 123 .2n| 46| B0 643 & gl 1| .7 211037
% Dpng | 320 .'1'3,'. 18 119] 194] 44 77] 06| 4t] 38 08 11 ..0'? 0.2{ 100

Nhin viio Bing 3:9a ta o6:thd thiy quan 11 13 quin ¢6 17 1¢ chd hd khong
¢6 thu nhip cao nhil, va chiing 1a cling ¢6 thé cam nhin ngay 13’ thu ahap
clia cde chii hé vong quda ndy cling (hip nhil, quin Tin Binh 1& quin.cé
i 1¢ chit hdh khong 6 thu nhap thip nhit. Bing 3a ndy gidng bing 3.4b,
chi ¢6 khie 12 tdn s8 vl % theo ¢ot, pl.rt,ic, diung q@ ;dm l.a'l riéng cho titng .
quin khdo sdt. Bing 3 9b thé hu.n ndi dung 16m lﬁl dﬁ’ Jigu g;ffng, l'lhlf'
Biing 3.54, nhung hinh thitc trink hay khdc nhau nha‘u & chd hodn chuyén
gita ¢l va dong cho nén loai % s dung ciing khic nhau. Con B ng 3.9¢
thi cic con s§ % theo dong trong truting hap nay 13 khﬁng phi hgp vi kém

y nghia.
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Bdng 3.9¢: Thu nhdp irung binh hing thiang ctia chi hd, chi ¢t theo quin -

Thu nhap thang QTAN BiNH Q6 Q11 Téng
(ngan déng) | Tén s6 | % Déng [ T4n s6 | % Dong | Tdn s6 | % Dong | Tdn $6 | % Dong
Khéng cé thu nhap! 31 9.3 286 88.1 15 4.5 332 100,0
1-250 18| 947 1 531 19| 1000
251-500 18 148 a9 81.1 5 4.1 122 1000
501-750 24 195 92 748 7 5.7 123 1000
| 751-1000 30 14,9 164 g16] 7| .85 20 10090
1001-1250 8 174 37| 804 1] 22 46| 100,0
1251-1500 5 6.3 71 " B&B 4 50 .80 1000
| 1501-1750 6| 100.0 1 _e| 1000
1751-2000 3 7.0 38 B4} 2 A7 43 100.0
200%-3000 4 10,8 az2 86.5 1 2.7 37 100.0
3001-4000 1 12,5 7 a7.5 8 100.0
| 4001-5000 1 9.1 10] 909 1 1] _ 1000
1rén 5000 7 100.0 7 100.0
Khang trd \&i 1 50.0 1 50,0 2 100.0
Tang 126 12.2 868 83,7 43 41 1037 100.0

Ngoai bing 1dn 0, dir li¢u dinh krgng thuing duoe tom tit biing cide dai
hrgng thong k& mé Li. Trong nhicu trudng hdp, ngudhi nghién e cin 5o
sdnh giifa cdc nhom v& mot h.ly moL s6 mat dinh lmmg nao d6, Vi du nhut
trung binh va dd 1¢ch chuin v¢ thu phip clia chd hd can duge tinh 6m ldl
riéng cho urng guin dutge khdo s Trong rudng hdp nay c.hunb @ 16m
td1 dif licu v& (hu nhip cla chil hd theo titmg qudn, va quin la ycu td phin
nhém d€ tém 8¢ 4 licu dua ra cic k&t qua chi i1 d€ phue vu cho vide so
sdnh va ph&n tich.

Biing 3 10 trinh b&y 6m L dir licu dinh lring vé thuy nh.lp (ngén
ddng/thing) cia chi héd theo timng quin v chung cho in bd miu khio
sit. C6 thd thidy (ai quin 6, mifc thu nhip trung binh cha cic chi hd o
thu nhip caohoe hai quin Tan Binh va | 1 ahung mite ‘thu nhidp cia chu
ho trong khu virergquin 6 (- ddng déu bt (hin thi¢n nhi¢u nhal) the hiln
& mie chéah 1ch 184 giira gid fri cao nh’il vd lhdf) nhit h.iy du IL‘Lh chuiin
mfu 13 160 nhil trong 3qudn.

Bing 3.10: Tom ¢ Jit llul w, thu ‘nhip {l{)()()dnn;_.flh.mt_) clia chi ho Wing
ciie dyi lugng lht‘fm. k& md 1A (dy dn Tin Hm Lo (mm) thd theo guiin

Quan 50 quan 58 ngubl dd lech | sai s
' sit | 6 TN {thip nhat{ cao nhat | TB coing diruag vi| M6t | chuln | chuin
Tin Binh 126 4| - 27el - 5.000) 9886 8501 600 7487 2
6§ 868 581 50| 2G.000§1.2766 900 1000 | 16210 G7.3
1 43 28 100] 3000| 9536| 850l ooo| 6095 1152]
|_ Phﬂn tinh chung | 1037 703 80| 20000] 12254 900} 1.000 | 1.507.8 569]

PGbi i KOL qua Hnh tom Gvd rinh bay qua <l 1§ biing chifing trinit thing ké SESS)
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32.5 TRINI BAY KET QUA TOM TAT DU LIEU BANG RIFU PO

3.2.5.1. Y nghia cia bhifu do

Bidu d& va dd thi thdng ké 1 cie hinh vE, duting ndt hinh hoc dimg d€
mo 14 ¢6 tinh gui wide cite 0 1iéu thong ké. Bing thong ké chi dung céc
con s0 VA cung cap nhitng thdng tin chi e, con hidu dd va dé thi théng
k& sit dung con s8 k&L hdp vai hinh v&. dudng nét vi mau sde d wm

vit trinh iy cde dde wung chu yCu ciia hicn wigng nghidn e, phin dnh
mot ciich khii quat cde dic difm v& v edu. mdi lién he, quitn hé so sdnh,
xu hudng bicn dong ...cia hicn tidng nghién ciru.

Do ding hinh v¢, duting nét vi mau sfc € bidu hién mie dd cia hicn
tring. cho ncn dd thi théng k& rilt sinh dong, ¢b siie hilp didn manh mé.
giiip cho npudi xem whin thite duwde nhirng dac di¢m cd hin ctia hicn
widng mot cich d& dang. nhanh chéng, lam cho nhing ng_mh dir it hidu
bict v& thong k& viin ¢6 th¢ nhin ra duge ndi dung chd y<& ‘W eda van dé
dudce trinh by trén dd thi.

3.2.5.2. Cic loai dd thi thing ké

iht. o noi dung phin dnh cua dd thi thdng k&, ¢o thé philn chia dd lh1
thdng k& thinh cic loai:

« B4 thi kGLcdu,

. Du thi phit lrt;.n

o DA thi hodn thinh, k¢ hn.u.h hogc dinh mifc

« D6 thxlu,nhu e

« D6 thi so sdph,

« D4 thi phin phdi

Theo hinh thit hiduhign, c6 th chia 03 thi thanh cac loai: |
« Bidu d6 hinh ¢it
« Bidu d0 wigng hinh-
« Bicu db din tich (hinh tron, hidkvuong, inh chif nhd) s«
« D thi dudng gidp khuc.(duéln}_. d(mg&il) e
« Ban dd llmm, k¢ e LE ‘

Vi du thu' uhdl, Hinh 3.3 cho & : hau ¢
- ﬁhdn .mh I cd ¢Eu Lll.l (;l)P thinh

d& hinh tron. Ci hai déu o6 nm
phat 116 Chi Minh ndm 2002,
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Hinh 3.3: Cd c&u Téng san phim qudc ndi (GDP) theo thanh phin kinh &
va nganh kinh (&

0 CAU GDP THEO THANH PHAN KGNH TE (%) ©O CAU GDP THEO NGANH KINH TE (%)

1.7

O Nha nuoc O Nong, lAm nghié p va thiy san
H Ngoai quéc doanh ®Cong nghi p va xay dung
O Khu vifc 66 vén adu v nudc ngodi € Dich vu

(Ngudn: Cuc Thong Ké TP H6 Chi Minh)

Vi du thtt hai, Hinh 3.4a v¢ hinh thic la bicu dd hinh tron, v& ndi dung thi

phin dnh cd c&u y ki€n nhdn xét v& d6 bén clia xe tay ga clia 198 ngudi

tiéu dung tai TP H& Chi Minh qua cdc cudc khdo sit dinh ky hang nam vé

thi trudng xe gin mdy. B¢ cho ngudi xem d& thiy su thay d&i cd cau y
ki¢n ndy qua ba nim, ching ta ¢6 thé sit dung chi 1 bi€u d6 thanh ngang

hay ¢Ot doc, trong do mdi thanh hay cot dai di¢n cho 1 nam, va ¢ do dai

nhu nhau 13 100% . M3i thanh lai dugc cdt ra thanh nhiéu doan nhd wdng

trung cho cdc nhém ¥ ki€n dénh gid khdc nhau vé d0 bén xe tay ga.

Hinh 3.4a: Y ki€n ctia ngudi tiéu dung v& do ben ciia xe tay ga
(Ngudn: Khdo sdt thi trudng xe gin mdy tai TPHCM 1996-1998, Hoang Trong, 1998)

1996 1997 1998
Al =
17%, bén Kkhong ¥ bén
khong ¥ khdng 38% kién ol
Kién bén knong § 40%
55% 3% ki€n khong khong
35% bén bén
10% 16%
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Hinh 3.4b: Y ki€n ciia ngudi tiéu ding v& 4 bén cla xc lay ga
Nhan xét vé ¢ bén clia xe tay ga

1998 | © T | % [4]
1997 | % T | % ]

0% 20% 40% 60% 80% 100%

Obén M khang bén Okhong ¥ kién Clkhac

Hinh 3.4b la bi¢u d6 thanh ngang bi€u hién ¢d ¢du, ¢6 cing ndi dung didn
td nhy Hinh 3.4a. Hinh 3.4b gidp ngudi xem d& dang so sinh vd nhan thiy
¥ ki€n ngudi ti¢u ding ngay cing thay déi theo hudng thuin lgi hdn cho
tiéu thy x¢ tay ga. Cdc bi€u dd trong Hinh 3.4a va 3.4b ¢6 thé duge 1ao ra
khd d& aang nhd chwong trinh bing tinh Excel. Vi du niy cho thiy cic
dang bi€u dd khac nhau c6 thé sit dung linh hoat nhi the ndo trong titng
trding hap cu thé. =

Vi du thi ba, cdc Hinh 3.5a, 3.5b vd 3.5¢ wy c6 hinh thite khic nhuau
nhung ¢6 cing mdt ndi dung thé hién 12 Ivgng ddu thé xuat khfu cia Vidt
Nam tir 1991 d&n 2000. Trong trudng hgp ¢é qué nhidu cot thi ¢d thd si

- dung biéu d6 dudng gfp khiic thay cho bi€u 44 hinh cdt d€ bidu dd gon
dé nhin hon.

Hioh 3.5a: Lugng ddu tho xudt khu cla Vigt Nam giai doan 1991-2000
(blcu dﬁ hlnh cét hay thanh dang) S

' lriél.l t‘l‘ i 1; llmmmx“tkhsu ;.'._‘_ ..
200 e e ._.;.,-- T e .‘_,.:_,_r - B PR RRRP N S

15;2” 163

10.0

i n

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
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Hinh 3.5b: Lugng d4u thd xudt khAu cda Viét Nam giai doan £991-2000 |
(Biéu d6 dudng gip khiic)

riéu tén Lugng d4u thd xudt khdu
P+ J— e e+ s
15 163

10

0L _ e e e e

1991 1992 1993 1994 1995 1996 ° 1997 1998 1999 2000

Hinh 3.5¢: Lu’dng didu thé xuédt khdu cia Viét Nam giai doan 1991-2000
(Biéu d8 dudng gip khic gid 1ap 3 chidu thanh bidu d6 mat phing)

by t4n Lugng dau thd xust khdu

Vi du lhlf tr 12 v& ban db thong ké. Ban do lho% ke khong ding quy udc
v& 40 16n ctia cdc hinh vE hay dutng aéi hinh hoc d€ biu dién mifc dd
nhy bidu d6 hay 4o thi, ma ditng d0 dam nhat cia mau sic d& hicu thi
mitc d6. Hinh 3.5a va 3.5b ding mau dim nhat d& dién ta quy md dan s§
vi mit do dén so ciia cdc tinh thanh. Noi ndo miu cang dim thi mdc dé
cang ldn. . o
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Hinh 3.5a: Ban d6 din s6 clia cdc tinh/thanh phd

Téng s6 dén - Ban dd Viét Nam

~ A -.:?1\'1 e }
s G R R
2 a4
B i) A L -
g

Chu gidi
[7] 275,165 dén 703,823
7] 703,824 d&n 966,949
3 B 966,950 dén 1,172,403
B 1,172,404 a&n 1,650,623
B 1,650,624 dén 5,034,058
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Hinh 3.5b: Ban dd mat do dan s6 cla cdc tinh/thanh pho

Téng s& dan / Dién tich (Ratio): Ban d6 Viét Nam

£
e
F >4

Chu giai
[ 32,683 dén 98.717
[ 98.718 dén 206.741
B 206.742 dén 337.631
B 337.632 dén 678.006

B 678.007 d&n 2.907.789

Hinh 3.5% cho ngudi xem d& dang hinh dung 1a mit d6 dan s cao ¢ hai
khu vuc chau thd song Hong Va song Ciru Long. Thua that nhit 12 cdc tinh
& khu vue Ty Nguyén. N&u trinh bay dudi dang bang s3 licu mit do cia
61 tinh thanh phd thi ¢6 18 rat it ngudi ¢6 th¢ ndm bit duge nhitng § chinh
nay nhanh chéng trude mot “rirng” s0 li¢u day ddc. Tudng w, Hinh 3.6 a
vi 3.6b dién td quy md dén s0 va mit do din 6 clia cdc quin huyén ¢ TP

H& Chi Minh.

51  CHUONG 3:TOM TAT VA TRINH BAY DU LIEU




Hinh 3.6a: Bin dd din s6 ctia cdc quin huyén ¢ TP HO Chi Minh

Téng s dan - TP H& Chi Minh

§17 Chus gidi
i 58,155 ddn 148,803

103

] 148.804 déin 203,392

: B 203,399 dén 238.453

NN W 238494 dén 309,585
¥ el B 309586 dén 579,559

Hinh 3.6b: Ban dd mat do din sd cta cdc quan huyén & TP HS6 Chi Minh
Téng s& dan / Dién tich (Ratio): TP H& Chi Minh

Chu gidi
[l 82607 aén 1,305.297
T} 1,305.298 dén 3.181.867
B 3.181.868 én 19,193 570
~, A M 19.193.571 dén 40,020.332
g B 40,020.333 dén 52 382.000




3.2.5.3. Nhitng vén d€ cn chd § khi x8y duyng bi€u db va A6 thi thong

ké

Mt biu d6, dd thi thdng ké phdi dim bdo cdc yéu ciu: chinh xdc, dé
xem, d hifu. Ngoai ra c¢dn phai thé hién tinh thim my cia dd thi. Cho
nén khi xay dirng d6 thi thdng ké cin chi ¥ cdc di€m sau:

1.

Lita chon loai dd thi cho phi h(ip vdi ni dung, tinh chdl cic s licu
¢in didn dat. M&i loai 6 thi ¢6 kha ning dién dat khdc nhau, ddng
thsi ¢6 th€ didn 3 nhibu khia canh. Cho nén ¢in ¢in nhdc chon loai
d3 thi didn & phi hgp nh&t, d& quan sdt nhét Vi du nhu dd thi hinh
thanh ngang va thanh difng (cot doc), v& ¢d ban l1a gidng nhau.
Nhung khi c¢dc nhan ghi chii cdc t& hay nhém dai thi biéu d6 thanh
ngang tién cho viéc trinh bay hon bidu 48 thanh ddng. Vi dy dd thi
hinh ¢6t va d6 (hi hinh tron déu ¢6 thé bifu hién k& ciu, sy phdl
trién qua thdi gian. Nhung khi cin bién hién k&t cdu va bi€n dodng
k&t cdu thudng ding loai hinh tron, cdn khi cin bifu hitn sy phat
tri€n cha hién tugng lhtrﬁing diing 34 thj hinh cdt. Tuy nhi¢n, khi can
biu hién nhiu cd ciu cdng mdt lic thi bi€u dd hinh thanh ¢6 wu th¢
hdn gon dc S0 sénh(l—ﬂnh 33ava Hinh 3. ’%b)

Xaic dinh qm md dd thi cho ll'llCh hgp. Qu1 md dé thi dude quyt,t dlnh
b3i chidu dai, chiéu cao v quan hé 1y 1& gilta hai chiéu d6 (quan hé
ty 1¢ gilta chiéu cao va chiu dai cia 48 thi thudng tr 1:1,33 d€n
1:1,5). Qui m& db thi 16n hay nhé con iy vio myc dich st dung.
Trong bdo cdo phan tich khong nén ding dd thi qué 16n, nhung trong
tuyén truyén, c8 dong lai khong nén ding d thi qud nhé.

Cidc thang do ty 1 va 40 rong cﬁa do th; phdi théng nhit va chinh
Xdc.

Thang do ty 1& xich gidp cho vige tinh ci\uyén céc dai lwgng 1én dd
thi theo cdc khodng céch thich hgp, cho ‘hi&# viéc ding né phéi chinh
xdc va thdng nhat, trénh 1Am cho ngudi xem hi€u khong ding vé
han chdl v quan hé s§ lugng cia hién wong nghién cdu. Vi du khi
ding dd& thi hinh 6t thi d6 rong cia cdc ¢dl phdi ty 1€ véi khnang
cdch (& nhém, va d6 cao ty 1& vai s6 don vi clia tirng (8. N&u cdc 1§
¢6 khodng cdch biing nhau thi cling ¢6 46 rong bing nhau.

Phdi ghi cdc s6 li¢u, don vi tinh, th¥i gian, khong gian cda hién
wgng nghién cifu sao cho thich hgp vdi ting loai dd thi cu thé. Pic
hiét 12 phdi gidi thich rd rang cdc ky hidu, mau sic qui udc dugc
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dung trong dé thi. Cdc quy udc v& mau sic thé hién phai nhdt quin
trong toan bd cdc bifu b va dd thi. Vi du khdo sdt tai 3 dja'ban, 'khi

. dién ta trén 46 thi quy udc VQ mau cho tirng dia ban phai glé'ng nhau
gitta cdc bidu 48, dd thi.

Trong thuc t&, chudng trinh m4y tinh Excel dudc st dung rat phd bi€n dé
thitc hién céc bidu db hay a6 thi vi chuong trinh ndy rit phd bién, d& sif
dung, va lién k&t 181 v6i chwdng trinh x& 1§ van bdn Word hay chudng
trinh trinh di&n Power Point %,

2 Sinh vitn c6 thé tham khdo cich ding Exce! d8 v& bidu 66 & trang 48-55 sdch “XUr Iy dif ligu nghlén
cifu véi SPSS tor Windows”, Hoang Trong, Nha xust ban Thiing Kg, 2002,
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CHUONG 4
MO TA DU LIEU BANG CAC PAC TRU'NG PO LUGNG

Moi hién tugng kinh t& - xa hdi déu t8n tai trong nhitng didu ki¢n khdng
gian, (hdi gian nhit dinh vA mit lwgng cila hién wong dude biéu hign & cic
mitc 36 khdc nhav véi ndi dung phan 4nh khic nhau. Ta ¢6 thé sit dung céc
chi iéu dé do ludng, tinh to4n cdc mitc 46 nay nhy s& wydt dSi, s Wwong
ddi, cdc dic tning do lwdng khuynh hudng 1dp trung, cdc dic trung do luding
dd phan tin nhiim néu [&n dic trung phin phdi cia day s6.

4.1.80 TUYET DOI

4.1.1 Khai niém
S& tuydt ddi 13 ¢hi tidu bidu hién qui mo, khéi lugng cla hién (wgng kinh (&
- x4 héi trong didu kién (thdi gian va dija diém cu thé.
Vidu: Tong s6 dan cda nudce ta c6 lic O gidy 1/4/1999 1a 76.324.753 ngudi.
Sdn lugng luong thye (qui ra théc) cd nude ndim 1998 1a 31,85 triCu lan.

S tuyét d5i c6 thé biéu hién s& don vi clia tdng thé hay bd phin, nhy s§
nhin khiu, s& cong nhin, s§ hoc sinh, s& xi nghi¢p.. hodic 12 trj 58 ciia mot
chi tiéu kinh & nao 46 nhi sin lugng cda nhd mdy, 18ng chi phi sin xudl,
tdng mic tién luong..

4.1.2 Cédce loai s6 tuyét 46i
Tdy theo tinh chdt clia hién twgng cé (h phin bidt 2 loai s6 (ydt ddi:
4.1.2.1. S& tuyét ddi thoi di€m

S3 tuyét d6i thdi diém phidn dnh qui md, khdi lwgng cia hién twdng tai moi
.lhf‘li diém nhat dinh.

Vi dy: S8 lao ddng clia mdt xi nghiép ¢d vao ngay 10/01/2002 1 120 ngudi;
gid tri TSCP cila 1 don vi ¢6 vao ngdy 12/02/2003 1a 3 ty ddng. gid tri hang
héa tdn kho cia clta hang X vao ngay 1/1/2003 13 2y ddng.

S& tuyét doi thdsi diém chi phdn dnh tinh hinh cda hién twgag tai moL thii
di€m nao do, rude va sau thiti didm trang thdi céa hign (wong ¢6 thé khic.

_ Ta khéng (th€ ¢dng cdc s6 tuyét ddi thdi di€m clia cing mdt chi tidu nhu’ng &
nhifng thdi di¢m khdc nhau, vi khéng ¢é ¥ nghia.
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Vi dy: Gid tri TSCD ¢ua Cong ly A cé vao ngdy 1/9/2003 1a 100 tri¢u

ddng. Gid ri TSCD cida Congty A ¢6 vao ngay 2/9/2003 1a 100 tri¢u ddng.

Ta khong thé noi gid tri TSCP cila Céng ty A trong 2 ngay la 200 trigw

dbng. '
4.1.2.2. S6 tuyét d6i thai ky

S& tuydt dGi thdsi ky phin doh qui md, khdi ludng cia hidn twgng trong mot
khodng thifi gian nhat dinh. N6 dudc hinh thanh (hdng qua sy tich ldy (cong
~ ddn) v& legng cia hién tugng trong sudt thdi gian nghién cifu.

Vi du: S§ lwgng sin phdm san xudtra cia 1 doanh nghi¢p trong nim 2003 1A
10.000 sin pham (cong dbn sO sin phim sin xudt ra trong 12 thingcia ndm
2003 ducc 10.000 sin phim). Doanh s&-bdn cla ! cong ty rong nim 2003 la
150 1y ddng.

Cic s uy&t d6i thisi ky clia cling mot chi tiéu ¢6 thé cong dwge vai nhau dé
¢6 trj 58 clia thdi k¥ dai hon. Thdi ky tinh todn cang dai, tri s8 cia chi tidu
cang ldn.

4.1.3 Ddn vi tinh ciia s& tuyét doi
4.1.3.1 Don vj hién vit

Pon vi hién vét 13 don vi tinh phit hdp vdi ddc diém vat Iy cta hién wgng.
N6 duge sit dung rong rii khi xdc dinh qui md, khdi lugng sén pham sdn
xudt va téu ding.

Pan vi hién vt bao gbm:
- Don vi hién vit ty nhién: ngudi, cdi, chiéc, con....

- Pon vi hién vit qui wde: Kg, ta, tdn, lit, mé1, phiit, gid, ngdy, thing, ndim...
Py 12 don vi tinh cd bin cia sin phdm, phén dnh chinh xdc theo gid i sit
dung ciia sin ph&m. Tuy nhién, né ciing c6 nhuge diém 13 khong 13ng hgp
dude cdc san phim khdc loai va nhifng cong vide ¢6 tinh chat dich vu.

pé khic pﬁl_lc mot phﬁn'nhu'(_jc difm cia ddn vi hidn vl W nhin, ngudi ta
sit dung don vi hién vat qui d3i.

- Dan vi hién vit qui di:

Sir dung don vi hi¢n vat qui d6i 1 chon mot sén phim lam gdc rdi qui ddi
cdc san phdm khdc cling (&n nhung 6 qui cach, phim chit khdc nhau ra sian
phfm d6 theo mot hé 5 qui déi.

Vi du: Sdn lugng luong thyc (qui thic) ciia tinh X nam 2000 [ 3 rid¢u tdn.
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& diy théc 1a sin phim qui 461 d€ qui cdc loai ciy lwong thyc khdc (bip,
khoai) ra théc theo he s6 qui 4&i dugc Nha nudc qui dinh 13: ;

1 kg théc = 1 kg bdp hat =3 kg khoai woi.

g & 88 xdc dinb hé 56 qui 48i 1a can off vao gih tri st dung (cong dung
chinh) cda san phdm. Trong thuc & d6i khi ngudi ta lai ding gié i sn
phim (gid cd) d& 1am co s@ xac dinh hé s8 qui daéi.

Y nghia ciia loai ddn vi tinh ndy 1a ding d€ 18ng hop cdc sin phim cing
loai nhung cé qui cdch, ph&m chit khdc nhau. Tuy nhién, n6 vin khong thé
t8ng hop dugc il cd cac loai san phdm khéc tén. Ngoai ra, Gon vi hién vat
qui d8i phin dnh ludng gid tri s dung wwdng dwdng, khdng phin dnh ludng
gid tri si dung thyc 1&. Do vay, nd c6 tinh tritu wwgng, gidm tinh cu thé clia
dgn vi hién vatwf nhién.

4.1.3.2. Don vi tién t&

Pdn vi tién 1& (dbng, rép, do la.) dugc sit dung d€ bifu hién gid trj sin
phfm. N6 gitip cho viéc téng hop nhiéu loai sin phdm c6 gid i sif dung va
don vi do ludng khéc nhau. Tuy nhién do gid ¢4 hang hod ludn thay déi, don

-, a

vi tién trd nén khong c6 tinh chét so sanh dugc qua thii gian.

Vi du: c6 k&t qua sdn xudt thanh phim ciia mot nha mdy dét qua 2 thdng
trong ndm nhu sau:

Thang 5/2002 S& lugng: 100.000m véi
' Pon gid bdn: 50.900 d/m

Gid tsi kh6i lugng thanh phim: 5 tj ddng

Théng 6/2002 6 wgng: 100.000m véi

Don gid bén: 60.000 d/m
Gié tri kh6i Ivgng thanh phim: 6 tf déng. |

R rang cing sO lugng nhung gi4 ¢4 khdc nhau lam cho gi4 tri kh&i lugng
khéc nhau. ' -

D& khic phuc nhuge diém do dnh hudng cia thay 46i gid cd ahu vi du trén,
ngudi ta dung giad so sanh hay gid c8 dinh. & nwdc ta, 33 c6 cdc bing gid cd
dinh 1970, 1989, 1994. Tuy nhién hién nay, ngudi ta c6 xu hudng bd gid ¢
dinh va thay biing viéc tinh chi s6 lam phat gid cd 4 loai trlf dnh hudng clia
gia.
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4.1.3.3. Pon vi thdi gian lao djng

Pon vi thdi gian lao ddng nhy gld cOng, ngay cdng... thudng dung dé. lmh
ludng lao déng hao phi d€ sdr xudlt ra nhifng sdn phdm khong thé tong hgp
hoic so sinh vdi nhau biing cdc don vi tinh todn khic, hodc nhifng sin phim
phiic tap do nhiéu ngudi thuc hién qua nhiéu giai doan khd¢ nhau.

Pdn vi ndy ding nhiéu trong cdng t4c dinh mttc thdi gian cho sdn xudl, tinh
ning suit lao dong, quén Iy thdi gian lao dong clia don vi.. '

4.2 SO TUONG pOI
4.2.1 Khéiniém

S& tuong ddi trong théng k& 1a chi tiéu biéu hién quan hé so sdnh gilta hai
mitc d6 cida hién tugng nghién cifu.,

Ta thi'y ¢6 2 trudng hgp so sdnh:

* So sanh hai mifc d§ cung loai nhung khdc nhau vé thdi gian hoic khéng
gian.

Vi du: Doanh s6 bén clia Céng ty A nam 2002

Doanh & bén cita Cong ty A nim 2001
hoic ' Doanh s8 bin cia Céng ty A niim 2002
Doanh s8 bdn clia Congty B narn 2002

* So s4nh hai hlén tugng khdc loai nhung ¢ 1ién quan nhau ;
Vidu: . co T I

N e i

Mitdédinss * _ DansStungbinh

. (ngudi/Km?) - " Dién nch dit dax )

IR T LT R R VR PR B R R TN 1 H *_.,:! Lo
‘GDP lrung binh _ GDP P
_'.'_s'x-: S dﬁu n-gm‘n (O/ngudiy~  DAn's§ trung binh 1. -

Nhu viy, s& tuong 45112 k&t qui so sdnh hai s§ tuy&t d6i, hai 's3 tutng 35
hay hai s6 trung binh v6i nhau. N6 dugc sit dung thy theo muc dich nghién
ctfu chii quan cia ngudi x& Iy s6 liéu. Ching han nhy mudn dinh gid sy hon
kém cia hai mifc 49, ddnh gi4 mitc 46 hoan thanh k& hoach cia mot doanh
nghi¢p, nghlén 'cttu oo c&u cda mdt nganh cd c&u doanh thu’ S& tuong d6i
con dude sit dung d€ cdng bd khi mudn gilt bi mat clia s3 tuyét dai.
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Hinb thifc bidu hi¢n s6 trong a8i 13 s TAn, phin trim (%), phin nghin (%o)...
hodc bling dun vi do Wuding ghép (ngm‘iifkm:. sdn phim/agudi . . )

4.22 Che loai s6 tuong d8i:
Cin cif vdo ndi dung phén dnh, ¢o thé chia 8 rdng ddi thanh cdc loai saw.
4.2.2.1 84 tuvng d6i dong thii

$6 wring doi dong thii (hay (8¢ d6 phdt 1ricn) 13 k€L qud so sdnh giifa hai
mite do et cling hién wgng nhimg Khic nhaw v¢ thiti gian.

Cong thiie: i= RAN : {4.H

Yo
Trong di: L osd tong doi ddag thii.
v : mife o ciia hiln wrgng ky géc
©y : mufe dd cia hi¢n weng kY nghicn aifu (kY bio cido)

Vi du: Sin phim sin xuit ca xi nghi¢p A gua hai ndm nhur san:
Nim 2001 siin xudt 10 i, Nam 2002 sin xudt 150 1dn.

A @ - .

yp 100

Viy sin phim sin xudt ciia xi ngl‘m.p A niim 20802 so u?l nam 2001 hiing
1.5 Kin hay biing 150% . 1 [a ting Kon 0% -

S& wong doi dong thidi 1a: t = 1.5 =150%

* N&u ta tinh cde s6 wdng di dong thii vdi ky gdc y, thay d8i va k& ngay
trude ky hido cdo, la e aic s twdng 31 ddng thii lién hodn (hay 10¢ dO phiit
rién li¢n hodn) ' '

Vi du: Co i li¢u v& doanh s& han hang ciia mot Cong 1y X qua cie ndm
nhat saa:

Bing 4.1
Niam | 1999 2000 2001 2002
Doanh 0 bin 10.00 1200 1440 15.84

(ty ding)
Ciic 56 wiong d6i dong thii lién hoan v¢ doanh 85 cita Cong 1y:
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Yawo _12 _y5_120%"
. ¥Y1voe _
Yoo 148 45 - 120%
Y2000

Yaor 1384 10 y10%

—

T Y 144

# NEU ta tinh cdc s6 wiong d6i ddng thai vai ky gdc yy ¢ dinh. ta ¢d cdc 80
lwdng d6i dong thdi dink gdc (hay 16¢ do phat wién dinh goce).

Gia sit & ddy 1a chon ky gbc ¢6 di,n.h 12 doanh 6 ban nim 1999

Cic s8 twong di dong thai dinh goc v& doanh s8 bén cia Cong 1y:

Yoo _12 19 _120%
Y1999

Yaom _ !ﬁ_ =1,44 =144%
Yoo 10

Y2002 _ 1_5*&‘. =1,584 =158,4%
Yiooo

* Mudn tinh s0 lu’dﬁg d6i dong thdi chinh xic cin bao dim tinh chit so sénh
duge gilla che mire 40 ky nghién citu vil ky g&¢. Cy thé phii dim bio gidng
nhau vé ndi dung kinh 1§, v& phuong phdp tinh va don vi tinh, vé pham vi va
d6 dAi thsi gian ma mdc 80 phdn dnh. -

4.2.22 S& tudng 461 k€ hogch
S& wdng 461 k€ hoach bao gbm hai loai: S iong 461 nhiém vy k& hoach vi
s0 tuong d3i hodn thinh k& hoach.
* S&'tmmgd&'i nhi¢m vy k€ hogch:
S& wong d6i nhi¢m vy k¢ hoach 1 1 I¢ so sdnh gilta mife 49 k& hoach véi
mic 80 thye (€ cia chi tiéu dy 3 ky gdc. .

Congihe:  tag =& o (4.2)

Yo

it

Vdi:  tnk : SO 1rong di nhi¢m ve k& hoach
yy : mic 40 k& hoach
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* $& tudng d6i hoan thanh k& hoach

S& twong d5i hoan thanh k& hoach 13 1y 18 so sdnh gitta mitc do thyc 1€ dat
dwgce trong k¥ nghién citu vdi mic 46 k€ hoach dit ra cdng ky cla mot chi
tiéu nao do.

Cong thic:  tyg =L | (4.3)

Yk

Vi dy : Sin lugng hia cia huyén Y nam 2001 1a 250.000 tdn, k& hoach dv
kién sdn lugng lda nam 2002 13 300.000 tan , thyc t€ nim 2002 huyénY dat
dudc 330.000 tAn. Nhu vy ta c6: ‘ _ S
a. S8 wrgng doi dong thai:

Y1 330000 45 1309
Yo 250.000

b. 6 twdng d6i nhiém vu k& hoach:

f = T = 300000 o 120%
yo 250000 T

c. S8 tudng d6i hoan thanh k& hoach
v 336.000 .
tue = — = ———=11=110%
k=T 50000 = =119%
[ .';'5 ) T 1S IR : e . : . .
Yo Yo Yo somantica it e 0T

Ta c6 modiquan hé :

Coen 325121 e b et
4.2.2.3 S8 tuong ddi két com

ei-J"__.__,-j - “‘..""Ii A I.\l'.l [ARERIES v
S6 tudng ddi k&t c&u x4c dinh 1y trong cha 815 phin ¢&u thauh Eng the.
. o T T S SR TR Y .t .

o A44)

1
ol

Cong thitc:  d; =—=
ZYi
i=l
Véi:  d, 1ty trong cda bd phin thiv i

¥i : mifc dd clia b phin thi i
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Z y, : tdng cdc mifc 44 clia tdng thé
=t .

Qua chi ti¢u nay o thé phin tich dugc dic di€m cdu thanh cda hién uong.
Nghién cdu sy thay d6i k&t cfu s¢ thiy dudc xu hudng phat triCn ciia hién
twgng. "

4.2.2.4 S tuong ddi cuing 49

S¢ tuong d8i cudng dd 12 ket qud so sénh mitc 48 cla hai hién wigng khdc
nhau nhung ¢6 lién quan véi nhau.

V{ du: Mét 6 dan s6, GDP tinh trén du ngudi, 58 bic i trén 1.000 dén..

S& twong d8i cung 4o phdn dnh trinh d5 phd bi€n clia hién tugng, nd dude
sit dung rong rdi 4é biu hién trinh 4o phat rién sdn xuat, trinh do bdo dam
mtfc s6ng vat chit, vin héa cia dén cf mot nude. Cdc chi tidu ndy thudng
diing &€ so sdnh trinh db phat trién sdn cuit, ddi sOng gilta cdc nude Khac
nhau.

4.2.2.5 S6 tudng d6i khéng gian

83 tuong d46i khong gian 1a k&t qué so sdnh gitfa hai miic dd cha mot hién
tigng nhung khéc nhau vé khong gian-

Vi dy: Gid tri sin Xual cﬁ_ng nghié_h_ cf;a Cong ty xi_mﬁng Ha Tién Il ndm
2002 so vdi gid trj sin xuit cong nghiCp cia Cong ty luyén cdn thép Mién
Nam nim 2002. v ".'ui‘..‘_ [N ‘-".‘-Jll PRI T EV R

5§ mqng q’fii.'rkhﬁqg}. gii?,q,cl‘liq#('piéu pié'n_ sy s0 sdnh giita hai bd phin trong
! : R L S ' ik BN __."A‘f H TR T AR A Lt . L L
c_l)ng mdt tdng thé. | P T N TN T e e

Vi dy: So sénh 55 lao dong n.yd} S5 Jao dong nam: 55 lao dong gidn ifp

vi 58 lao dong trifc iiép rong mdtdon vi. ~ o

¥

. . oS
S - ) IR RN RS LTV
4.3 CAC DAC TRUNG DO LUONG KHUVYNH HUGNG TAP TRUNG'
Céc dic m_l'ng' do ludng khuynh hudng tap trung nhu s& trung binh, s3 trung

vi, m6t 1 cdc chi tiéu bidu hién mitc 46 dai dién theo mot tiéu thifc 50 Wgng
nao d6 ciia mot tng th€ bao gdm nhiéu don vi cling loai.

I Measures of central tendency
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4.3.1 §& trung binh cdng (S¢ trung bioh sé hoe

S3 trung binh c.(mg duge tinh bliing cich dem chia (3ng W1 cd céc tri 50 clia
cdc dun vi cho 50 ddn vi téng 1h&.

* S trung binh cdng tinh W ng thé chung’

Trong d0: i : Trong hinh cha tbng thé,
x; + i=1.2,3..N: lugng hicn thif i.

N : S& doin vi 10ng thE.

* & trung binh cong tinh 1 md '

i"i

x =42 (4.6)
n
Trong d6: % : Trung binh cba miu.

x; : lwgng bién thti (i = 1.2,..0)

n: C3 miu (u';ng s don vi chia mau).
Vi du: Tidn ludng coa 4 cong nhin trong thing 4/2003 cia phﬁn' Xuing A
ahat sau (1000d);  1.370, 1.400, 1.420 vad.300. .
Viy tién ludng trung binh cia mot cong nhin trong thing 4/2003 A

S
S 137041400 +1420+1500 1o 6 it abmgnguit

4 4

| g i .

e arithmetic mean
2 .
 Population mean
L

Sample mean
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432 6 trung binh cng gia quyén
S6 trung binh cdng gia quyén (cdn goi 13 s6 trung binh s5 hoc ¢6 trong s6 )

4p dung khi m3i lwgng bién duge gap nhidu lan, nghia R ¢6 cdc tdn 80 1
khdc nhau.

* P&i vai 18ng thé:

n= ' . _ 4.7)

k
Trong d6: Zfi =N

X : lugng bi€nthiti (=1.2,...k)
fi: TAnsGciatdi (i=1,2.3,.k)

_* Poi véi miu:

X="—r {4.8)

Trong d6: Zfi =n
x; : ugng bi€n thw i (I = l 2,....k)
;M eladi 21230

.. -r'
Vi du: Cé tiph hinh uén hidng lronglﬁning 4/2003 cila cﬁng phin thude mot
phin xudng ein xuflt gBm e milc Wokig sau: |

' Weightod mean



i .
N

Bing 4.2

Tién rong (1000 ddng)(x;) | S& cong nhin () Xi x £y
- 1370 10 13700
1400 15 21000
1420 12 17040
1500 3 4500
Téng 40 56240

Pé€ tinh tién ludng trung binh | cong nhin, ta 1ip thém cbt x;f;

Vay tién luong trung bink clia cong nhén trong phin xudng la:

4
infi
o i=|

x=X

ifi

i=l

_ 56240
40

Trong cong thic s§ trung binh cdng gia quyén, ta 13y vaf- chinh 12 tdng
tit ¢ cdc tri s0 clla cdc don vi chia cho Zf 1a tdng sﬁddn vi. Nhu viy xét
theo ndi dung cia s6 trung binh cdng, thi hai cong thli'c (4.6) va (4.8) thucra

chi 1a mot.

* Tinh s0 trung binh cing trong trudng hop tai liéu phﬁn 16 c6 khodng céch
t5: Trong trudng hop nay mdi t8 c6 mdt pham vi tri 88, ta lﬁy tri s§ giita clia

= 1406 ngan dong / ngudi

mdi & 1am lugng bi€n dai dién cho t§ d6.

o . . X +X
Tri 80 gifa mdi§ ' x, = ~Mt.max

1 : A

2o e

Trong d6: Xmin » Xmax 13 gi‘di hani dudi v gidi h"éhftfé'n'l‘c,:!ﬁa lirng (5.

3

Vi dy’ "‘i‘inh fa‘& “'irﬁl’l‘ao'&’én

“"i:r.u%"gi%ﬁ'ﬁ X 'Cong :nhiin theo tﬁl Iléu sau

H{TERTI R TR TR S St U

' Midpoint
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Béng 4.3

Nang suitlao | Trjsd gita (xj) | S6 cdng nhan (f;) X xfy
dong (kg)
200 - 300 250 10 2.500
300 - 400 350 32 11.200
400 - 500 450 43 19.350
500 - 600 550 78 42.900
600 — 700 650 32 20,800
700 - 800 750 5 3.750
Cong 200 100.500

Nang suit lao dong trung binh cha cong nhan trong xi nghiép:
6

Z)(ifi

<"1 100.500
6 200

26

i=l

X =

=502,5kg

Tri s8 giifa cia 18 1 bing 250, c6 nghia la ching ta coi nhur ¢d 10 cOng nhin
trong t8 | d&u c6 ciing mét mifc ning sufit 1a 250 kg, didu niy chic chin s&
sai 1éch so v6i niing sudt thit clia 10 ngudi trong thye t€. Liéu viéc gia dinh
ohut trén ¢6 1am cho s& trung binh tinh ra ¢6 sai s8 16n? Thyc ra theo luft bu
trit clia s6 18n, vi-dy nhy trong t6 1 c6 ngadi c6 mifc ning suft nhd hon
250kg, nhung ciing c6 ngudi ¢6 mie¢ nang suflt 18n hon 250kg, céc t8 khic
ciing twong ty nhu vily. B trir qua lai ta c6 thé€ xem trj s§ gitta cha mbi 8 12

lwgng bi€n trung binh-clia t8 46, do 46 ning sut trung binh cia cong nhan
trong xi nghiép tinh ra vin c6.§ nghia.

Ta dé ding chitng mmh céc tinh _chSt sau:

* NEutacs: fi=fh=..=f="1 .

T x= xfi_ 2%,

=t (kasEtd)
Yf, Kk
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. _ A
% Néudét di =_..fl_$x=zx| 1 =zxidi

2.6 2 fi
* Z(xi -x)=0

infi
2.6

4.3.3 S¢ trung binh diéu hoa'

* X = Trong d6 X1 s0 trung-binh cla 10 thy i

Xét v& ndi dung kinh t&, s8 trung binh didu hoa cing gidng nhy 3 trung
binh cong. Tuy nhién trong truding hgp nay ta khong cé Wi licn v& 0 don vi

tdng thé f; , md chi ¢6 @i ligu v& cac lugng bién x; va Mj=x;x §

M+ M, + Mz +..+M, 2 M

3 thire: _= = 4.9
Cong thiic X M, Mz M3 Mn Mi (4.9}
——— ..__+ .___,+ + Z A
X1 X2 X3 Xn X;
Néu ta c6: M5=M:=M3=‘.,=Mn=M
- M. M
Th‘l:x=zM' =ZM: an = "1 (4.10)
s My o
z X in in Zxi

Vi dy: C6 tinh hinh v& doanh s§ hdn ctia 3 loai gao tai mdt cita hing gao
nhy sau: '

Bing 4.4
Loai@l Ddn gid (IIOOO(M( ) | Doanh thu (1000 ddng)
Loail g . | 24000
Loai2 {+ -6 - ¢ ' 724000
Loai 3 4 o 400

Tinh gi4 trung binh lkg gao ma cita hﬂﬁg.dﬁ'&in ra?

Ta dp dung cdng thic: X = ZM,
(4 | ' ZMI
Xi

] .
Harmonic mean
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Trong dé: x; : Gid gaoloaii
M; : Doanh thu gao loai i

Viy gid trung binh 1kg gao ma cifa hang da ban ra:

24.000 + 24.000 + 24.000
24,000 24.000 24.000
- _+__+ -

8 6 4

X =

= 5,538 ngan ddng/kg

Trong vi du trén ta thdy: My = Ma = Mz = 24.000 ngan dong

Nén ta ¢6 thé tinh theo cdng thife; X = —-n—l
2,
Vay gid trung binh 1kg gao ma cia hang da ban ra:
X = l—-%- = 5,538 ngan ddng/kg
+ -+
8 6 4
Thuc ra 1a 1a 33 don gidn tir cdng thifc:
= 24.000 + 24.000 +24.000  24.000(1+1+1) _ 3 _5538
24.000 N 24.000 N 24.000 24.000(_1 + 1 . ]) 1 N I N 1
8 6 4 6 4 8 6 4

Xét theo ndi dung cong thie s trung binh di¢u hoa, 14 s0 Z M; chinh la

tng 141 ¢d cdc tri 8O clia cdc don vi. Trong vi du (rén né la {8ng doanh thu

, . M; . .
ctia 3 loai gao. Con miu s Z—'— 1a 10ng 0 don vi. Trong vi du trén né

X

ta téng lugng gao 3 loai bidn ra.

'N&u thay M; = x; x fj vlo cong thife {4.9) ta'cd:
- ZM,» _ Zx f Zx f;
ol v b e

Ngtifa 1a s6 trung binh dnéu hoa lhu’c chii't 12 53 trung binh cong.
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4.3.4 S5 trung binh nhén' (8§ trung binh hinh hoc)

$6 trung binh nhén, con dude goi la (5c 6 phat trién trung binh, dugc tinh t
nhifng ltgng bién ¢6 quan he tich $0. o

- m '
t =Tt itats bty =m11_l]lti (4.11)
1=

Véi: ;e dd phat trién lién hodn thd i (s& tuong d6i dong thdi lién
hoan)

m: $& (8¢ do phét trién lién hodn

Trong trudng hop cic lugng bién t; dudc gap nhidu 1dn, nghia 12 ¢6 céc tin
s& 1, khic nhau, cong thic 4.11 dudc viét gon:

_ 3 £K
e B st et =2 T 4.12)
i=1
k
Vai: Zfi =m

Vi du: C6 s8 ligu vé doanh thu cia mot Cong ty thudng mai tif nim 1997
d&n ndm 2002 '

Bing 4.5
Nam 1997 | 1998 | 1999 | 2000 | 2001 } 2002
Doanh thu (tj d8ng) 200 | 210 | 215 | 222 | 230 | 244
T&c 35 phét tri€n 1ién - {105 | 1,02 1,03 | 1,04 } 1,06
hoan () (Hin) _ ' | |

T&c 8o phat uién trung binh vé doanh thu cia cong ty trong giai
~doan 1997-2002:

t—-‘{ﬁ, Htstats —f05102103104106-104 104%

Gi3 st nh trong cong thifc trén ta c6 f=lp= 1,0_5; t3 =14 =1,04;t5=1,06
T&c d6 phat irién trung binh vé doanh thu clia cbng ty trong giai doan 1997-

I Geometric mean
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2002 dugc tinh theo cdng thifc 4.12::
t=3t)tyt5t,ts =3/1,05.1,05.1,04.1,04.1,06

=$1,052.1,042.1,06 = 1,05 =105%

Trd lai vi du trén, ta c6 3¢ 46 phét trién dinh gdc biing tich cdc e d6 phdt
rién lién hoan, nghia la:

1,05.1,02.1,03.1,04.1,06 = 222
200

Nhy vy ta c6 thé tinh nhanh 18c dé phat ién trung binh:

t=6 1’244 1,04 =104%
200

Vi ta ¢6 cong thic khdc d& tinh tc d6 phdt trién trung binh:

T = =g 0 (4.13)
¥i

Trong d6: y|, yq 12 mitc d ddu tién va mic d6 cudi ciing trong ddy 6
n : 56 mifc do
4.3.5 Mat '(Mo)
4.3.,5.1 Kh4i niém

M&t 1 bi€u hién ciia mdt tiéu thirc duge gép nhidu nhit trong t8ng | thé bGi
véi mot day s& lugng bi€n, mat 14 lugng bi€n c6 14n'sd & [6n nhdt.

4.3.5.2 Cdch xdc dinh mét _ S SEL
Ta chia ra céc trudng hgp sau: .- . . . R T

e Tailidu phan 1§ khong c6 khoing cich 16 M6t 1a lu'r,ing bi€n ¢6 tin
53 16n nh&t

L ST PP R S P A T2 SELTIRY PR O SN H FRS AN CERE S B

' Mode
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Vidy: Didm mén Ly thuyt thdng ké cila mdt 1p nhu sav:

Diém sd S& sinh

vien

4 10

5 15

6 30

7 52

8 15

9 2
Tﬁng 124

Ta nhanh chéng xdc dinh mo1i: Mg = 7 di€m
e Tai li¢u phin t§ ¢6 khodng cich & ddu: Trude hét cdn xdc dinh 1§
chita moL, e 13 8 6 tn s 16n nhal, sau d6 i s6 gin ding clia
mdt dude xde dinh theo cdng thie:

frp — |
M. =x M . +h M Mao Mo-1 (4.14)
’ ofmin) " (fvo = Fuo-1) + {Evo = FMos)

Trong dé:

XMa(min) © £i01 han dudi clia 1 chfra moL.
ot Tri 80 khodng cdch 8 clia 1§ chira mot.
fmo : Tén s8 ciia 18 chita m6L.

[Mo.1 : TAn s8 cla 13 ding trudc 18 chifa mét.

fptos1: TAn 6 ciia 18 ditng sau (8 chira mot.

Vi du: C6 tai lidu (Ong hop v& doanh s& bin ciia 50 ram xdng diu thude
{inh X trong thing 12/2002 nhy sau:
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Bing 4.6

Doanh 86 bdn (tri¢u ddng) | SO tram
200 - 300 8
300 — 400 10
400 - 500 20
500 — 600 7
600 - 700 5
" Tong 50

Theo Gi lidu & bing trén. ta xdc dinh mdt & vao (8 thi 3 (400 — 500). Ap
dung cong thite (4.14) ta tinh mot:
20-10

M, =400 + 100
(20-10) +(20-7)

Nhu viy, da s8 cde ram xdng diu cda tinh rén ¢6 mdc doanh sG trong

thing 12/1998 khodng 443,48 tri¢u ddng.

= 443,48 triCu ddng

o Tai li¢u phian (3 ¢6 khodng cdch (& khong déu: M6( vin dugc tinh
theo cong thitc (4.14) nhung vige xdc dinh (8 céd mSt khong cin cif
vao 140 58, mA cdn cif vao mit d6 phin phdi (1y s& giita cdc tdn s&
v8i khodng cdch 18 wiong ing)

Vi dy: Cé tai licu vé doanh thu cia 79 cifa hang trong thing 12/2002 nhy

sau: Bang 4.7

Mit d& phin phdi
Doanh thu (tr.d) | Ctita hiing | Khodng cdch (8 f;
w | ow |47 {E‘]

200 - 400 8 - 200 0,04

400 - 500 12 100 0,12

500 - 600 25 00 0.25

60) ~ 800 25 200 0,125

800 — 1000 9 200 0,045

Téng 79

Theo Gi li¢u bing wén, a xdc dinh mét 3 vao 13 3 (500 - 600) vi c6 miL dd
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phin phéi 16n nhat 1a 0,25. M6t duge xdc dinh nhu sau:

M, =500+100 0,25-012 = 550,9tridu ddng
(0,25-0,12) + (0,25 - 0,125)

Nhu vay, da s8 cdc cita hang cé 'mic doanh thu trong thdng 12/2002 khodng
5509 trd.

* M6t ¢6 vu diém 13 khéng chiu Anh hudng cla cdc lwong bi€n 4ot xual,
nhung ciing chinh diéu nay lam cho m6t kém nhay bén vdi sy bi€n thién cia
tiéu thife. Trong thirc 1€ mét duge sit dung it hon s6 trung vi va s§ lrung binh.
Co e u’ng dung ro rang nhit cia mot 1a d& nghién citu nhu cdu cia thi
trvdng vé mét loai kich ¢d sdn phim ndo d6 nhu gidy dép, mii nén, quéin
40..M&1 cho bi€t da s6, khuynh hudng phong trao. C6 trudng hop khodng ¢6
m6t vi khong c6 lugng bi€n nao xuit hign nhiéu nhat, hodc cling ¢6 uruting
hgp ¢6 2 mdt, trong d6 cé mot chinh va mét phu.

43.6 SO trungvi'(Me)
4.3.6.1 Khdi niém

S8 trung vi 12 lrgng bién cla don vi d.u’ng & vi tri giffa trong day 8 lugng
bi€n da duge sdp xt,p theo thit W tang ddn. S6 trung vi chia ddy 5O 1am hai
phin, mdi phin c6 58 don vi t8ng thé b&ng nhau

4.3.6.2 cdch xdc dinh 50 trung vj
Ta chia ra cdc trudng hgp sau;
o Tai liéu khong phin 8 _
- "'Trlrdng hgp n 1€, thi s trung visé A lu't,mg blen dfmg g glﬁ’a day s8,

tirc 1& ding 6 vi tri thif —-;—1

- Trudng hdp n chin, s8 lrung vi sé 1a trung binh cdng cia hai lu'dng
bi&n dlmg & gilta, tdc 12 hal lwgng bi&n- dli’ng ¢ vi tri thi —2~ va

n+72
5

Vi dy: Tién luong thang ciia cOng nhén § mdt 10 sdn xudt nhy sau (1000d)
* day s& 1é: (n=7) 1500; 1600; 1750; 1900; 2150; 2300; 2500.

) Median
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Me = X(q41/2) = X4 =1900 ngan déng -
* diy s8 chdn: (n=8) 1500; 1600; 1750; 1900; 2150; 2300; 2500;.2800.
Me = (x4 + X5)/2 = (1900 + 2150)/2 = 2025 ngan ddng
. Tai: liéu phén 18 c6 khodng cdch t8 : Trudc tién ta xdc dinh 18 chia
>+l
= Saudé
2

s& trung vi, 46 1a t8 ¢6 tAn 0 tich lay 16n hon hodc bing

tri 58 gin ding clia s& trung vi dugde tinh theo ¢ong thifc:

2h g
| =Mt

Me; qu(n-iin) +hMe"-—“-'i_—'— (415)

S VP
Trong as:
XMe(min) : Gi6i han dudi cla 18 c6 8 trung vi.
hye : Tti s8 khodng cdch t§ ¢6 8 trung vi.
SuMe.| : Téng cdc tin s8 clia cdc t8 ding trudc t8 ¢6 8 trung vi.
fme © TAn s8 cda (8 ¢6 s8 trung vi.
> f, : Tong cdc tdn s6.
Ted lai vi du rong bing 4.7, ta x4dc dinh s8 trung vi vé& doanh thu

Béing 4.8

Doanh thu (tr.d) | Cita hang | Tdn s8 tich 1dy

@ i
200- 400 | . 8 8
T ao0-s00 | 12 | 20
500 600, | 25 | 45

Ta LD e 600-— 800.5;‘ . 2_5:},\35] _— ??Q;kl,- - EE. L
T D

DT e e 2000 4 gl uad e by
N RN R -
TS‘ng ' .

T& ¢6 chita 58 (rung vi 13 18 3 (500 — 600) vi ¢6 tin s tich lily bing 45 >
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(79 +1)/2. Thay s vao cing thic 4.15 1 ¢6:

7 1
Me = 500 +100-2 25— =578 uiéu déng
* Ciing nhv mél, s3 trung vi bi€u hién mirc dd dai biu cda hién tugng ma
khong san biing bl trif chénh ¥ch gilta cdc lugng bign. SG trung vi ¢6 thé
diing 4& thay th& s3 trung binh cong. S5 trung vi cing la mdt trong cdc chi
tiéu dung 4 ncu 1én dic trung phén phdi cda day 0.

4.37 T phan vj'

S& 12 khonyg thich hgp néu ta trinh bay uf phin vi rong phdn ndy, viné la
" chi ti¢u do ludng 46 phin tdn chi khéng phdi 1a chi ti¢h do ludng khuynh
huéng tp trung. Tuy nhién cch tinh todn ctia né (Wong ¥ nhy s3 trung vi,
hon nita tf phan vi th hai chinh 1a s§ trung vi, nén ta k&t hop trinh bay
trong phin nay dé dé theo ddi.

4.3.7.1 Khdi niém _

Tit phéin vi chia ddy s lugng bi€n thinh 4 phén, m&i phin c6 s6 don vi bling
nhau.

4.3.7.2 Céch xdc dinh 'tl? phén vj

< Tai liéu phan (8§ khong c6 khodng céch 18: diy s6 lugng bi€n cé
3 tf phin vi. ;

e Qp: T¥ phin vi thi nhil 12 lugng bi€n ddng & vi tri thi
(n+1)/4. i

e Qi Tit phin vi thi hai chinh 1 s8 trung vi, déng J vi tri thi
2An+1)4 = (n+1)72.

e Qi T phﬁh vi thit ba, 1a llf(jng bi€n ddeg § vi irf thi
I(n+1)/4. '

Khi (n+1) khéng phai 12 bdi 8 cla 4, tff phin vi dugc xic dinh bing cich
cong thém vaol. Vi du, gid st ta c6 n = 12 don vi, nén (n+1)/4 = (12+1)/4 =
3'/,. T¢ phin vi thi nhit s& biing ludng bién cia don vi 3 vi tri thit ba cong
véi % gid tri chénh 1&ch gilra luong bi&n & vi trf tht tr va lwgng bi€n 8 vi tri

! Quartiles
2 i
“ Interpelation
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thit ba. Tuong wy, 3(n+1)/4 = 9%, , vi viy W& phan vi thit ba s¢ biing higng
bi€n clia don vi & vi i th chin cOng thém Y/, gid urj chénh 13ch giita lu'um_.

bi€n 3 vi trf thit mudi va lugng bién & vi tef thit chin,

Vi du: Tién luang thing ciia 8 cong nhin d mot t& sdn xuat nhit sau (1000d):

1800; 1900, 2000, 2100; 2200; 2500, 2700; 2800.

Tacé: n=8 = n+1)/d=B+1)4=2",.

Q, =1900 +%(2000— 1900) =1925 ngan déng.

Q> = (2100 + 2200)/2 = 2150 ngan ddng.
Q; = 2500+%(2700 - 2500) = 2650ngan dong.

$ Tai li¢u phéan t§ ¢6 khodng cich (d:
e T phin vi thit nhat:

1
zz f—Sqi-

Q; = Xgimin +hq r
QI

» T phinvithi ba:

Q3 = xosmm +hQ3 F
Q3

Trong dé:

Q). Qs Tit phan vi thi nha't va tf phn vi thif ba.

XQ1min - Xmmm Gidi han dudi clia 16 chita 18 phén vi.

hg1 hga: Khoang céch 8 chia uf phan vi.

—Zf Sqat

(4.16)

4.17)

Soi-1» Squ.1 : TAn s5 tich Iy cila cdc t6 difng trutde 18 chita f phén vi.

FQy . Q3 : Tdn s6 ctia 13 chifa t phin vi.
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Vidy: TU 5§ liéu bang 4.8, tinh ra cdc tif phén vi:

* Ty phan vi (hif nhat chita trong 18 ¢6 tin s& tich liy bﬁng (n+1)/4
{(79+1)/14 =20
Lo -
Q, =400+ 100i—1—2-— = 497,92 ri¢u déng.

+ Tg phan vi thit ba chifa trong (& c6 tan s6 tich liy bing 3(n+1)/4
3(79+1)/4 = 60

E.?9—4S

Q; =600+ 2004_2~5—-“=- 714 wigu déng.

Trudng hop tai liéu phan 1§ ¢6 khodng cich 18, ngudsi ta cling cé thé xdc dinh ut
phin vj biing cdch sau.

Gia sit mél 18 nao 46 ¢o gidi han dudi 1a Xmin » gidi ban trén 18 Xpex tin & cOa t&
1a f. N&u cdc don vi duge sip x&p theo lhu‘ w ting dén, lugng bién thif j dugc udc
tinh bling cong thifc:

Xm.n+(l ”2)——‘ voij= 12,00

Trd lai vi du trong bing 4.8, Ta tinh t& phén vi thit nh&1 va'uf phan vi thi ba.

Ta cé n =79 = (n+1)/4 = (79 + 1)/4 = 20. T¥ bing 4.8 ta thiy quan sat th 20 13
quan sat thet 12 trong t§ (400 — 500), nén j = 12. :

T¢ phén vi thd nh&t 1a: 400+(1:,2,_-.|‘f,;_)__ﬁ4_?95= 49583 trign @dng.. | -

D& xéc dinh t¥ phan vithi; by, ta fioh: 3(av =39+ 14 =60. .
Ta thiy quan sit thi 60 1a quan sdt thli 15 mg t61(600 - 800), nén j = 15.
TCEe e e LT P

Tu phfm w thﬁ' ba 1a: 600+(15- 112)

!‘.;'\J}‘n.‘l '

- 600 =716 triéu déng.

Truwdng hop né'u (n+1) khong phii 1 bdi ciia 4 a glél qu}'é't g:é’ng nhuf vi dy trong
muc 4.3.7.2, tuy nhién vigc tinh todn phitc tap.

So siénh v4i cdch tinh theo cﬁmg thie (4.16) va (4. 17) ta thdy k€t gla kh&ng chénh
1éch nhau nhiéu.
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Trong thyc t&€ d8i khi ngudi ta cling c6 nhu ciu chia c4c don vi trong ddy s6
Iugng bi€n thanh 10 phin déu nhau va ta c6 thip phan vi. Céch tinh thip
phin vi cling tudng ty¥ nhy cich tinh vi phin vi. Ta c6 cong thic:

LI oV BN
10Z "D
f[)l

2 L
‘lazf‘snz-l

fp2

D; = Xpimin + D1
(4.18)

D; = Xpamin + hp2

V.V..

Td phén vi, thip phan vi dude s dung trong thyc t& khi ngudi ta mudn biét
mifc dat cao nhdt ciia 1/10 hay 1/4 s6 don vi x&p tif thip 1&n, hodc mic dat
thap nhat ciia 1710 hay 1/4 56 don vi tién tién x&p 1Y cao xudng.

4.3.8 Mt s¢ vin 48 lvu y khi s dung 0 tudng doi, so tuyét déi, sd trung
binh. .

e Trong thic t& trit m6t s6 trudng hgp mang tinh chd't bi mat khong dge
phép cong bd s6 tuyét d61, ngudi ta thudng k&t hop s& wrong doi véi &
tuyét d6i dé nhin thifc hién tugng mdt cich chinh xdc. Vi dy d mot
bénh. vién X, gid st trong mot tudn ndo d6 chi ¢6 2 bénh nhin vao
© bénh vién, v mdt trong hai bénh nhin d6 bi chét. Vay c6 bao nhicu
% bénh nhin vao b&nh vién wéin.dé bi ch€t? RS ring cdu trd 13i 1a
50%. N&u chi nhin vao'sd lu’dng d6i trén ta thﬁy that sy “khiing
khi€p” va khong ai d4m vao bénh vién X d€ chifa bénh. Tuy nhién

. né&u ta k& hgp'voi o8 tuydtd8i; nghia 1# 50% béntnhin bi chét twong
¢ng v6i 1 bénh nhin thi sy viéc trd nén h&t sitc binh thudng.

o Mot nguyén tic cin nhd 1a s§ trung bink chi duge tinh ra ¥ tdng thé
ddng chit. Nghia 12 “Chi c6 gilta nhilng jyong cliing goi bing mdt tén
thi mdi ¢6 lu’qng trung binh »t

PR O T A Y AL s e

' C.Miéc : TeBan. Quyén I, tip 2 trang 14.
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4.4 CAC PAC TRUNG PO LUONG PO PHAN TAN'
" 4.4.1 Khdi niém

Ciic chi tidu s6 trung binh, s6 trung vi vd mdt méi chi cho ta bict duge gid tri
trung dm, mic d6 dai bidu cda hi¢n tudng, ma khong th& nao phan 4nh ddy
dit cée tinh chdt dic thit cda ddy s3 lugng bién. Do vAy ngodi cdc ddc trung
do ludng khuynh hudng W@p trung ta ¢dn d4nh gida do phin tdn (40 bién
thién).

Vi du: ¢6 hai t8 cong nhin, mdi 18 c6 S ngudi vdi cdc mifc ning sudt lao
dong nhu sau (kg):

T4 1: 200, 250, 300, 350, 400
T§ 2: 280, 290, 300, 310, 320. .

Ning suft lao dong trung hinh cia mdi 18 déu 1a 300kg, ty nhién cic mifc
" nang suit lao dong trong 15 1 chénh 1¢ch nhifu hon so véi 18 hai, nén 58
trung binh ctia 18 1 kém dai dién hon so vdi 10 2.

Ta 6 th si dung céc chi tidu sau d¢ do 40 phin tdn cla hién wing.
4.4.2 Khodng bi€n thién *(R)

L3 chénh 1ch gilfa lugng bi€n 16n nhil (Xnu) va Weong bién nhd nrhal (Xmin)
cha day sO lugng bicn.

Cong thic: R =Xpmax- Xmin . | | (4.19)

Khodng bién thién cing nhé thi t8ng thé cing ddng d&u, s8 trung binh cang
c6 tinh dai dién cao va ngugc lai. ' '

Nhugc di€m ciia khodng bi€n thién 12 chi phy thude vao hai lugng bién I6n
nhdt va nhé nhdt cia diy sd lugng bi€n.

- Trd lai vi du trong muc 4.4.1, ta c6 khodng bién thién v& ning suit lao
dong:

R, = 400 — 200 = 200 (kg)
R, = 320 — 280 = 40 (kg)

R, > R- ¢6 nghia 1A cdc mic ning suilt lao dong rong 18 1 bi€n thién nhiCu
hon trong 8 2, do 46 s& trung binh trong 18 2 dai dién 151 hon so véi 16 1.

1 . .
Mecasures of dispersion
: Range
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4.4.3 D$ tyisi giita (Khodng td phén vi) ' (R)

PO trdi gira la chénh 1&ch gifta uf phin vi thé ba vd ¢ phian vi thi
nhit.(xcm muc 4.3.7.2)

Ro=Q:-Q (4.20)

Vi du: ¢6 i fi¢u vé 1uén hrong cia ha 16 cong nhin, mdi 18 ¢6 11 ngudi.
duge cho trong bang sau (ri¢u ddng)

181 09 12 1,5 18 21 24 27 30 33 36 39
TE2 19 20 23 22 23 24 25 26 27 28 2.9

Q1 Q: Q3
TSI : Ro=Q3 ~Q,=33-15= 1,8 triéu ddng.

Té2: Rg=Q;-Q=27-21=06titw ding.

Do trii gilta cia 18 1 16n hon d0 trdi gilfa cha (& 2, nghia 1a cdc mifc lwong
treng 18 1 bién thién phi€u hon trong t8 2.

4.4.4 Db léch tuyét ddi trung binh d)

Do lech tuydt di trung binh 1 s& trung binh cong cha cic do 1¢ch myét doi
giifa ede logng bidn va s6 trung binh chng clia cac lugng bidn d6.

Cong thifc tinh dd 1éch yét dbi wrung binh cho 18ng thé vi cho miu v¢ ¢d
bar 12 gidng ahau, chi khic nhau vé s& don vi W3ng thé. Hon nita gifta khii
nié¢m 13ng th€ va miuy, gida don vi 3ng thé va 18ng thé mang tinh chit
wrong 463, Wy theo gidc 46 mA ching ta xét. Do 46 dé don gidn & diy chi
trinh bay cong thitc tinh cho miu. Y B

n.o '
DIUEE
Cong thfc: d=—if'—l-1-— : (4.21)

! Interquactile range

2 - .
< Mean absolute deviation
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_ ,zn:\xi_;]fi IR | S

Hoic d ==L —— (khix; c6 céc thn s f; khdc ahav)  (4.22)

n
P
vi=l

Trd lai vi du trong muc 4.4.1, 43 léch yét d5i trung binh titng 18:

5 200300} + 1250 ~300] +|300 - 300] +[350 - 300] +|400 — 300]
1= : .

5
300
=2 —=60
5 ke
5, - 1280 - 300] +|290 - 300 +[300 - 300 + 310 - 300} +320 - 300
2= _ 3
60
=— =12k
3 g

Dua vio d6 1éch tuyét d4i trung binh cla hai 1§ tinh dudc, ta cing cé cling
k&t luadn nhy cdc chi tiéu § trén. BO léch luyé&t dbi trung binh cang nhd, téng
thé cang déng déu, do d6 tinh chit dai bi€u ciia s8 trung binh cang cao. DO
16ch tuyét d6i trung binh c6 wu di€m hon khodng bi&n thién vi né xét d&n tdt

¢ cdc lugng bi&n trong day s6.

f

Phuong sai 13 s trung blnh cbn_g clia bin_h phﬂdng' chc dé léch giita cﬁc

lugng bi&n va s8 tiung binh céqg'éﬁa ‘cép' l¥gng bi€n dé. ’
. Phudng sai tinh_.u!_}t&lg-,thé é}iung_f L .

. t 1

R Y

s :'N s .‘
-’ XX A
2 i=1 i=1 2 2 2
S = = - =X —
N N P H

'variance
2 Didn gidi cong thifc 4.23

N N . 1
Six -t = (kg - 2px 4+ p0)
i=l b=l

& i ul J i L 2 2 2 i 1 F
=S xl-2py x +Tpt= k] - 2NGT  Npf = 3 ki - Ny
i=h i=1 izl =l
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k

X ~m*f,
hodic ol = El_f—_ (khi x; ¢6 cdc tin 8 f; khdc nhau)(4.24)
i=l
k
voi  N=Yf
i=

» Phudng sai mu:

c 72
Z(xi_x)
2 _ =l
n

k —
> - x)2f,
Hoac &2 = 3=l (khi x; c6 céc tdn 53 f; khdc nhau) (4.26)

k
2.5
=1

-

S (4.25)

k
Véi  n=)f;
=l

Phudng sai miu cdn duge tinh theo cong thifc:

| §? = x% - (x)* ‘ - (4.27)
'« Phudng sai mau hiéu chinh: [
oo -5 i '!
Z(xi - X)
RN - . L (4.28)
., n-1
k. ...I.I. ._ 2
Z(Xi - X) fi .
Hodc: g2 =1=l . : (4.29)

ifl _1 T
i=l

82



Phudng sai miu hi¢u chinh dugc s dung nhiéu trong thdng k& suy &i&n, shy
wde Itgng. kiém dinh..Do d6 trong cdc chitong sau khi néi d&én phusong sai
miu 12 ta dé cap d€n phuong sai miu higu chinh.

Vi du: S 13i sai im thi'y trong mdl cudn sdch day 500 trang

Bing 4.9 .
Sa 1bi 84 wang_

0 102
1 - 138
2 140
3 79
4 33
5 8

| Tong 500

Ta lap bing linh phudng sai v& 50 10 sai

Bit n[&—!.#lj)
| 1y xili %l (X - }U:[i
B p=1.654
0 102 0 0 279,043
1 138 | 138 138 59,025
2 140 280 - 560 16,760
3 9 237 Til 143,126
4 KX 132 528 181,623
5 8 40 200 89,566
Tong 500 827 2.137 769.143
Sé 16i trung binh moi rang:
W= %% = 1,654 lhiltrang

Thay s& li¢u vio cong thife 4.24 ta cé:
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k

3 (x; - f;
o2 = ioL - 769,143 _1,5383
500

Ta ciing cé thé tinh phuung sai bang cong thic:

£
xifi _—
o o2 BB 6sa2 21538

b 500
2.5
i=1
4.4.6 BDj lach tidu chuiin’'
PO tech LiGu chudn 13 ciin bic hai clda phudng sai.
Cong thie tinh: o =vo? {(4.30)

Dya vao vi dy bing 4.10, 1a tinh 49 1&ch ticu chudn v& s6 101 sai:

o =vo? =4/1,538 =1,24 1i.
. ¥ nghia ciia 4§ éch tiéu chufin:

Po l¢ch tidu chudn ngodi vige dude sit dung d¢ so sdnh 40 phiin Lin cia hai
3ng thé, n6 con cho bidt sy phan phdi clia cic huong hicn trong mot 1ng
(h&, thé hicn rén hai quy tic sau:

o Quy tic Tchebychev’
BAt ky mot (Sng (h& ndo véi trung binh fa p va 40 1¢ch 1i¢u chudn 12 o, thi

¢6 it nh&L 100(1- —1-2— )% gi& (ri rdi vdo khodng p £ ma, véim > 1.
m _

Bing 4.11 Cic 1¢ % dng véim
m sl 2 25 3
100(1-1/mD% | 336% 5% | 84% 88.9%

Nhin vio bing 4.11 1 thiy véi m = 1,5, ta c6 it nhat 55.6% gid iri rdi vao

! Standard doviation
? Tehebychev's Rule
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khodng p £ 1.50.

Vi du: Gii sit ta c6 tién ludng hang nam ctia 7 nhdn vién thude bd phin
quén 1y: '

34,5: 30,7: 32.9; 36,0 34,1, 33.8; 32,5 (tridu ddng).
Tién lrong trung binh: '

345+30,7+32,9+ 36,0+34,1+338+ 32,5 a AR |
= ’ 7 = 33,5 ri¢u dong

B
B 1éch tiéu chudn:

. J@,s Z33.5) 4. +(32,5-33,5)
7

=1,554 tri¢u dong .
Theo quy tic Tchebychev, 451 vdi 18ng thé trén, c6 it nhat 55,6% mic ludng

tdi vao khodng (335 % 1,5.1,554), tic la tUf 31,169tri¢u dong dén
15,83 1triéu ddng.

Hinh 4.1 Minh hoa quy td¢ Tchebychev

, | | | N
NEY ! %5 329 | 138 Ul U5 | %
a-lse a8 a+ 150
@Ley . | (35831)
l 1; nkft 55,69 gid 1} cia ¥ing toff oo vio:khudng miy |

2 5 o '
Thyc ra tong thé wén céi-,}-=0-,’?143_:=71,f}3°/o gid tri rdi vao khodng

w150,

Unu didm ciia quy tdc Tchebychev 1a cd th& 4p dung cho bat kY 10ng thé nao.
Tuy nhién di véi nhidu $ng thé 11 1& % rdi vao cic khodng cao hon nhidu
so véi gidi han thip nhit ma quy tic Tchebychev dua ra. Nhv theo vi du
wén quy tic Tchebychev dua ra 55.6%, nhung thyc & thi ¢ 161 71 43% gid
trj rdi vao. :
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« Quy tdc thye nghiém '

P&i véi nhitng 18ng thé 18, phan phdi chuin dude st dung d€ md @ hinh
déng ctia phan phoi. '
- Khodng 68% gid tri roi vio khodng + ¢ so vdi trung binh.

- Khodng 95% gid tri roi vio khodng * 26 so vdi trung binh,

- Khodng 99,73% gid tri roi vao khodng + 3¢ so vdi trung binh.
Gid sit ching ta ¢ mot dng the Ton vé tidn ludng, vdi trung binh ia 33,5
triéu ddng, 4o 1¢ch tiéu chudn 1a 1,554 triéu déng. Quy tdc thue nghi¢m ude
dodn ¢6 xap xi 68% mfc luong rdi vao khodng (p + ), tdc 13 tir 31,946 d&n

35,054 triéu ddng, va c6 khodng 95% mifc luong rui vio khoang tir 30,392
d&n 36,608 triéu dong.

Hinh 4.2 Phian phdi cdc Wwgng bifn trong phan phdi chuin
/ﬂ_‘

| 1 I 1 1 |
=30 b-ioc p-o W L+o  pt+io ptdo
£8%
5% Y
99,73%

A

—

447 & s6 bién thien” (V)

Hé s& bién thién 12 sO wong d6i tinh duge bing cach so sdnh gida 46 1&ch
tiéu chudn vdi s6 trung binh cdng.
o | o 5
Cong thifc: - YV=— hoic V=—~
_ T X

Ted lai vi dy trong muc 4.4.1, ta tinh hé 5 bién thiéa:

4.3D)

' Rute of Thumb
2 Cocfticient of Variation
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70,7
| = ——=0,2357=23,57%
300
14,14
Vy =——=0,047=4,7%
- 300
H¢ s bi¢'n thién duge dung d€ so sdnh do phén tin gifa cdc mén tugng ¢o
ddn vi tinh khdc nhau, hodc gilfa cdc hién trgng cing loai nhung 6 s8 trung
binh khing biing nhau.

4.4.7 Khao sdt hinh ddng phin phdéi ciia diy s8¢
Dyva vao s§ trung binh, s& trung vi vd moL, ta ¢6 thé bi€t dwge hinh ding
phin phdi clia ddy s8.

4.4.7.1 Phéan phdi d6i xing '
Phén phdi doi xting khi 1 =M_ =M,

fix)

i = Mec = Mo ’ x

4.4.7.2 Phén phi I¢ch phai *
Phan phti l¢ch phdi khi 11>M,>M, o

(=)

Mo Me R x

: Symmetrical disiribution
: Skewed-right distribution
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. 4.4.7.3 Phin phi igch trai '
Phin phdi lech wdi khi p <M, <M,

Ex)

l.;. L{'e Mo =

Xem xét phin b& di€m thi tuyén sinh cda 141 trudng Pai Hoc, Cao Ping
nam 2003, ta thiy c6 dang phin phdi 1&ch phii. Chi ¢6 14% thi sinh ¢6 (5ng
diém ba mdn thi tir 15 diém trd 18n. C6 dén 593.999 thi sinh (chiém 67,9%)
dat (8ng diém ba mén thi 10 diém trd xudng.

BIEU BG PHAN BG DIEM CUA 141 TRUGNG DAI HOC NAM 2003

5 400 5
S ED
-
e “
wo00| 2
re00n B
i
. .0 =33 3'

)11 Yl .‘f“t TN ¢ “ . : Son
Ngusn Baoruérrré prfmhanhagaymfzoo't T T I ST P

! Skewed—lcft distribution
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CHUONG 5 .
DAl LUGNG NGAU NHIEN VA
CAC QUY LUAT PHAN PHOI XAC SUAT THONG DUNG

5.1 KHAINIEM VE AT LUGNG NGAUNHIEN,

v - Y - < & - . - -~ rY 3 - ~ =
Khi gico mdt con Xue Xac déu din, goi X 1a s0 cham cua miit xudt hién
trong mét Jin gico. Nhu vily X sC nhin mdt irong s 6 gid tri ¢ thé ¢ 1a
1.2.3.4.5.6 vi ta goi X 1a mot dai lugng ngdu nhicn {bién ngau nhitn).

N6i cdch khiac dai lugng ngau nhicn la nhitng dai lwgng nhan gid tri ndy hay
gid 1r} khdc trong cae gid i <o hé ¢6 & nhimg 1n thit kKhic nhau ma (@
khong th& khing dinh dude trude khi thye hién phép thi.

Kh&i niém tiéu thifc s& lwdng ma ta d& cap trong chuong 1 dude xem nhy 1A
cdc dai lugng nglu nhién va cdc gid tri c6 thé c6 cia dai lwgng ngiu nhién
1 céc lugng bién.

5.2 PHAN LOAI PAI LUONG NGAU NHIEN

Dai lugng ngiu nhién dudc chia thanh hai loai:

. Pai lugng ngdu nhién 1di rac: La dai lugng ngau nhién ma céc gid
trj c6 thé c6 cla né 12 hitu han hay vO han v ¢ th& d&m dugc. Vi
du: S6 ch#m & mat xuit hi¢n clia con xiic x4c. SO sdn phim sin xuat
ra & titng phin xudng.. ' _— ) o )

- Dai lugng ngdu nhién lién wc®: La dai lugng righu nhién ma c4c gid
i c6 thé c6 ciia né c6 the 1P kin ¢4 ‘mot khodng trén truc s8. Vi du:
Trong lugng cia mdt sdn phim, nang suflt clia mdt loai cay irdng..

53 LUAT PHAN PHOI XAC UAT CUA DAILUGNG NGAU NHIEN
P& x4c dinh mbt dai lugng ngiu nhién ta phii bi€t dai lugng ngiu nhién iy

c6 thé nhin cdc gid tri ndo va né nhin cdc gid tri &y v6i xdc xudt tidng Wng
12 bao nhigu.

[ : . )
Discrete Random Variables
? Continwous Random Variables
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5.3.1 Ludt phin phdi xdc sudt cia dai lugng nglu nhién rdi rac

N&u X 1a mot dai hwgng ngiu nhién rdi rac hitu han véi cde gid tri ¢6 thé ¢6
B X}, X2,... Xg Vdi cde xde suat wong dng 12 pi, p2,... px. Ludt phin phoi xdc
suil ca dai fugng ngdu nhién rdi rac X dude trinh bay trong bing sau:

X Py-
X] Pl
X2 P2
Xk Pk
Tong 1
Trong d6: p, PiX=x) i1s1.2..k

Zpi =1
i1

Vi du: Khi gico mdt con xiic xic déu din. Goi X 1a s0 chdm clia mdt xuat
hi¢n, ta ¢6 bdng phin phdi xdc sudl ctia dai lugng ngiu nhién X nhw saw:

Py
1/6
1/6
1/6
1/6
1/6
176

-]
gkg\u»..h.'.»l\)'—'x
)

Cdc dac trung cia phin phdi dai legng ngAu nhiéa rdi rac nhe trung binh,
phuong sai, d6 1¢ch llcu Lhuﬁn moL,'s6 rung v; duge trinh bay trong chudng

f;
X

Vidu: C6 1ai li¢u v& bic the cia 50 cdng nhin trong mdt xi nghi¢p nhy sau:

4, trong do p; Widng Wng vii ——

Bicth | 1 2 3 4 5 6 7
SSCN | 3 8 14 9 6 6 4
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N&u goi X 1a b thg cia mdt cong nhin chon ngéu nhién 1ir xi nghiép ndy
thi X 1a dai lwgng ngdu nhién ¢6 quy luat phin phdi xédc suit nhu sau:

x | 1 2 31 4 5 6 7
P« | 006 016 028 018 012 012 008

Tit bing phin phdi cia X ta tinh dudc:
» Bic th trung binh cia xi nghiép:

;
w=> x;p; =1.0,06+2.016+3.028+...+ 7.0,08 = 3,82
i=} '
e Phuong sai vé bic thg:

7
2% (x; -w)p; =01 _382)2.0,06+(2-382)% +...+(7-382)7.0,08
i=1

=2,7470
e P 1¢chticu chudn v& bic thg:
o = Vo = 2,7476 = 1,6576
e Mot vé bic thg:
P(X=3) = 0,28 }6n nhal, viy Mod(X) =3

5.3.2 Luit phin phdi xdc suft cda dai lugng ngdu nhién lién tyc
Goi X 1a dai lugng ngdu nhién lién tuc, xdc snit d€ X nhdn gid trj trong
b

doan [a,b] nio d6 la Pa<X<b)= If (x)dx .Trong 6 1(x) dugc goi la

a
' +x
ham mat 46 xdc sudt, véi f(X)20vd ]t‘(x)dx =1. N6i cch khdc, xdc
sudt d¢ X nhin gid tri trong doan {a: b] bﬁng dién tich hinh thang cong dvdc

chin bdi truc hodnh, dudng cong [(x), vi hai diding thing x =avaxs=b
{mién 16 den rén hinh vE)
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f{x)

q a X

ITinh 5.1 xdc sudt d€ X nhidn gid i trong dogn [a,b]
54 MOT $O QUY LUAT PHAN PHOI XAC SUAT THONG DUNG

5.4.1 Quy luat phéin ph#i nhi thife *

* Bai todn tdng qual:
Gid s ta tién hiinh n phépthit doc 1ap. Goi A 12 bién ¢0 nio dé ma ta quan
tam. 0 mbi phép thir chi ¢6 thé xdy ra mdt trong hai truding hdp: hodc bicn
¢6 A xiy ra (thanh cong) hoic A khong xiy ra (thit bai). O moi phép thit
xdc sufit & cho A xdy ra lodn biing hiing 8 p, tite la P(A) = p vi
P(A)=1-p=q. Goi X A s3 lin bi&n ¢& A xdy ra trong n phép thif, thi X
13 dai lwgng nglu nhidn rdi rac ¢ (he nhin cdc gid i 0,1,2,..0 vdi cde xic
sudt trong \ng dude tinh theo cong thite Bernoulli:

P(X=x)=Crp*q"™ =—Lp‘q“"‘ 5.1y
o x!l(n—-x}!
Véi: x=0,1,2,..n )
O<p<l.q=1-p. - - i

o Dinh nghia: Phan phdi nhj thitc 1a phan phdi cha dai lugng ngiu
nhién rdi rac.X nhdn gdc. giiinlri 0,4,2,..,n vdi ¢ic xdc sudl urdng li'ng duage
tinh theo cﬁng thic &1, + v,
dai lugng ngiy nl;uén X phin,phdi. theo quy lu:jl nhi lhﬂ'a vm L{IC tham sO n

va p dude k¥ hiéw la X~ B(n,p). o
e Céc dic tnmg ciia phin phéi nhi thire:
Gid 1ri trung binh cia X1a: 1u=np {(5.2)
Phudng sai ¢lia X 1a: . - G =npqy (5.3)

! The Binomial distribution
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D& tinh P(X= x) hodc P(X < x) ¢d thé ding ham BINOMDIST wrong Excel.
P(X=x} =BINOMDIST(x,n,p,0)
. P(X<X) =BINOMDIST(x,n,p,1)
Vi dy: Mot mdy sin xudt véi tj 1€ ph& phim 1a 2%, 1dy 10 sdn phim d&
Ki&m tra. Tinh xdc xudt dé trong s6 d6:
af C6 2 phé& phiam.
b/ ¢6 khong qué 2 ph& phim.
Gidi -
a/ Goi X 1a s& ph& phdm trong 10 sin phim, thi X~ B(10; 0.02)
Ap dung cong thifc 5.1 ta ¢6 xic xudt d€ ¢6 2 ph& phanu:
0 00220988 =0,0153
20010~ 2)!
b/ Xic suil d& co khang qud 2 phe phim:
P(X<2)=P(O<X<2)= PX =0)+P(X =1)+P(X =2)y=p, +P +P2

P(X =0)=py = Clo 0,02"0,98'" =0,8171
P(X = 1) = p; = C}(0,02'0.98" =0.1667
viy P(X €2)=08171+0,1667 +0,0153 = 0.9991

12

P(X = 2) = C},0,02%0,98° =

5.4.2 Quy uit phan phdi Poisson
Phan phdi Poisson 1a phin phoi clia dai ludng ngdu nhién rdi rac X nhin
mot trong cde id wi 0, 1, 2,00 vai cite xde sudt twong ting dude tinh theo
cOng thie:

e -tk
P(X =k) = (5.4)
k! '
Trong dé: ¢ 12 hiing s& Népe gin bing 2,71828

A = np 12 hiing s dudng.

k = 0:1.2.. 58 ruding hgp thnh cong. -' _
Khi n cang 16n, viéc tinh todn d3i véi phin phéi nhi thite ¢ang kho khin, do
dé ngudhi 1a tim cich tinh gin ding ddn gidn. Phin:phdi Poisson duge sif
dung 4& x&p xi cho phan phdi nhj thifc khi n'rit i6n va pritnhd (n2205p <
0,05). S '

‘ x € A

Nghia la: l‘-”(X=k)~——(f',‘,pkqml ks o
X ¢6 phin phdi Poisson vii tham s& & dude ky hicu 1a X~2 (R).
N&u X~ YA) d€ tinh P(X=k) hoic P(X< k) la ding ham Poisson trong
Exeel:
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P(X = k) = POISSON(k,L ,0)
P(X <k)=POISSON(k,A ,1}
e Dac trung clia phin phdi Poisson:
Trong phin phdi Poisson , trung binh vi phudng sai bing nhau va bing A .
Trong thye (& phin phdi Poisson dudc st dung d€ mo 3 s& sy kién xvdt hién
trong mot khodng thdi gian, trong mét khu vyc ndo d6. Vi du: 5§ tai nan
giao thong trong mdt thing & mot thinh phd. S§ 14n hu héng clia mdt may
sdn xudt trong mdt thing..
Vi dy: Mot mdy san xuit vdi 1y 1¢ ph& phim 13 0,2%. LAy 1000 sén phim
d¢ ki€m tra. Tinh xdc suit d& trong s& d6 ¢6 2 ph& phim.
Gidi:
NEu goi X 12 6 ph& phim ¢6 trong 1000 sin phim thi X ~ B( 1000: 0,002).
Vin = 1000 khd 16n va p = 0,002 rft nhd va A = np = 1000x 0,002 = 2 khong
dai, nén ta ¢ thé coi X~ 2 (2).
Xdc sudt d€ ¢ 2 phé phim trong 1000 sén phim:
e 22

P(X=2)= ={,2707

Ta cling ¢6 thé tinh xdc xudt ma bai todn yéu cdu bing phin phdi nhj thic:
P(X = 2) = C,,,0,00220,998°% = 0,2734

5.4.3 Quy luit phan phéi chudn '’

Dinh nghia: Phin phoi chudn 12 phén phdi ciia dai lugng ngdu nhién lién we

X nhin gui trj 1 ~o0 d€n +90 v8i hAm mit d6 xdc suit ciia né cé dang

T ~(x-p)’

f(x)_ e 2 _ (5.5)
Trong dé: c= 2;’? 1828 :
. n=3,14159 _ R

j: lrung blnh -

o: do léch Lhuﬁn o
ol k< T

D4 thi clia ham f(x) c6 da'n'g hinh chiudng, d8i xi¥ng qua dudng thing x = .

1
— ).
G2

Ham f(x) > 0 (¥x) va dat cuc dai tai diém M (p ;

! Normal distribution
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Hinh 5.2 B4 thi ciia phan phdi chuin:
F(x)‘1

o0

D B x
N&u dua vao cong thie 5.5 d€ tinh xdc suit khi dai lugng ngdu nhién X
nhén gid 1ri trong mdt khodng nao d6 ciia true s6 ta phdi tinh p va o, cOng
vi¢c tinh todn s& rat ning né, do d6 ngudi ta dua phin phdi chuin bng quit
v& phin phdi chuin don gidn ( phin phdi chudn tdc).

¢ Phin phdi chuin don gidn '
Gia sé dai luong ngdu nhién X phin phdi theo quy ludt chudn vdi trung binh

]
13 1t va phitong sai 1a a”, thi dai lrgng ngdu nhién:

- X —I.l . - pen 2 . . -~ ~
Z= (—o0 < Z < +o0) ¢6 phin phdi chuin ddn gidan vdi ham mal
o]
dd xdc sudll cda Z 6 dang:
L .2
f(z)=——=¢ -
\on

Pai lwgng ngdu nhién Z phin phdi theo quy lujt chudn don gidn ¢6 u=0va
o" = 1 duge ky hidu 12 Z ~ N(O,1). Nhv vdy ta c6 thé bi&n d8i moL bicn ngdu
nhién X bAt k¥ ¢6 phin phdi chuin v4i trung binh 1a p v phuong sai I 5
thanh bi¢n ngiu nhién Z ¢6 phin phdi chudn ddn gidn ¢6 trung binh =0 vi
—u
o

dd }p sin goi 13 bdng tich phan Laplace cho  cudi sdch.

2 e X . o s
o =1 vdi phép biCn d6i Z = sau d6 ta ¢6 thé tinh xdc sudt Lr bing

Gid sif ta ¢6 X ~ N(].t,cr:). xdc suit d€ bién ngdu nhién X nhin gid tri rong
khoing (a,b), véia <b:

- X-p b~ a- b—p
P(a<X<b)=l’(a M. allp” ”):P( l’l<Z<-—~IL—)

6 - © c o S (56

b- -
= (== - (=)
a

¥ s1andard normal distribution
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- z:
1 L
Trong d6: ¢(z) = 72_-»— e 2dz dudc goi la tich phin Laplace.
n

0
Ham ¢{(z) 1a hdim €. Vi viyta chi cin quan tdm cic gid ri ¢(z) vdiz>01d
44. Ham o(z) dudc tinh bing mdy tinh va 1dp bing sdn goi 1 bang tich
phin Laplace cho & phu luc cudi sdch.
Vi du: Trong lugng ciia mdt loai sén phim La X ¢6 phin phéi chudn vdi
u = 8,6kg. 6" = 0,36. LAy moL sdn phim bat ky:
a/ Tinh xdc¢ sudt ¢& sin phdm &y ¢6 rong lugng 1t 8kg d€n 9.8ky.
b/ Tinh xic suit d€ sin phim &y co trong lugng nhé hon 7.8kg.
Giai:

al

P8 <X s9,8)=P(8'8‘6 <7< 28788 _p1cz<2)

0,6 0.6
= (2) - ¢{-1) = p(2) + ¢(1}
vi @(2) 12 him 1& nén @(-7) =- ()
Tra bang ta ¢6: @(1) = 0,3413
p(2) = 0,4772

VayP(8<X<9.8)= 0,4772 +0,3413=0,8185

b/

P(X <7.8) =P(Z < 7’—80‘_633£) ~P(Z<-133)=0,5—0(133)

Khéng 48 ¢ d&u, 1a tra bing, ¢(1,33) = 0,4082

Viy P(X < 7,8) = 0,5 - 0,4082 = 0,0918

Ta c6 th€ minh hoa xdc sufl trén trong hinh 5.3.
inh 5.3: Xéc sufit d€ X nhd hon 7.8 |

-1,53 p=G
T msglomoE
Chi y: Néu X ~ N(p, o°) & tinh P(X < x)_;ia ©6 thé diing ham NORMDIST
trong Excel. L
P(X < x) = NORMDIST(x,p,0,1)
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Pas<X< b) NORMDIbT(b,p,cr,l) NORMDIST (a,,5,1)
NéuwZ~N(G, 1)

P(Z < z) = NORMSDIST(z)

P(a < Z < B) = NORMSDIST(B) - NORMSDIST(a)

5.4.4 Dung phan phdi chuiin dé xdp xi phéin phdi nhj tnfc va

phan phdi Poisson
5.4.4.1 Xap xi phin phdi nhj thli'c

Khi s¥ dung quy ludt phin phdi nhi thite, néu n khd 1dn thi c¢ong viéce linh
todn s& gip khé khin, e do n€u p nhd dén mide np = npq hodc theo kinh
nghi¢m p< 0,05 thi ¢6 thé diing quy ludt phan phoi Poisson thay the cho quy
ludt phian phdi nhi thite. Nhung néu p khdng nhé (p > 0.05), theo kinh
hghiém np > 5 vd ng > 5 thi ta ding quy ludt phan phdi chudn d¢ thay (h&
cho phin phdi nhi thie.
Toém lai, khi n 16n (n 2 30) v p khong qué gin 0 va khong qua gan 1 thi dai
lugng ngiu nhién X ~ B(n,p) ¢6 thé coi nhw x4p xi phan phdi chuin vdi
trung binh p = np va phudng sai 02 = npq.

Tacé: P(X=x)=C}p*q" =

f(z) (5.7

Trong do: Z = X —np  f(z)= ——=¢ ?
Jnpg

Vi du: Xdc suit ¢ mot mdy sdn xvit dude san phim loai 1 ]d 0.8. Tim xdc

sudt d¢ trong 300 sdn phim do miy sdn xudl ra co:

a/ 254 sian phim loai 1.

b/ C6 1l 232 d&n 250 sdan pham loai 1.

Giii:

a/ Goi X 1a sdn phim loai [ ¢6 trong 300 san phdm do mdy sdn xudt. X ¢

phén phdi nhj thite X ~ B({300; 0,8). Vin =300 la khd 16n va p = 0,8 khéng

qud gin 0 va 1 nén ta ¢6 thé dp dung cdng thire 5.7.

P(X =254) =~ 1 £ 254 -300.0,8
J300.080.2 4300.08.0,2

1
=—1(2,02
Tag &0

Tra bdng ta duge f(2.()2) =0,0519
Viy P(X = 254) = 0,00749
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b/ Ta tinh:
250-300.0.8 B 232 -300028

1/300.0,8.0.2 ) 4/300.0,8.0,2

= @(1.44) —(-1,15) = 01415+ 0,20594 =~ 0,34744

P(232 < X €£250) = ¢ )

'5.4.4,2 X4p xi phdn phdi Poisson
N¢u dai lugng ngiu nhicn X phan phdi theo quy luat Poisson. nhing ¢6 7. 2
S.ahi ¢ (WG xem X 6 phin phéi xap xichudn véip=2 vaao = 7.
Ta diing phép hién ddi nhu sau:

Z:E;l

Vi
Vi du: SO tai nan lao dong trung binh trong mét ndm ¢ia mot nha mdy 1a 6,5
vu. Tinh xdc sudt trong mdt ndm nao d6 ¢d 15i da 7 vy tai nan lao dong.
Giai:

Ta cé: Z=X_k vii X =7 AL =6.5
\/I .
Thay s8 vao: 71263 _ 0,59
. A6,5 :
_ 7 -
P(X>7)= P(X A 6'5) =P(Z20,59) = 0,5 + ¢(0,59)

oo s

=0,5+0,2224 = (,7224

Tra bang phin ph&i chuén ta ¢6 ¢(0,59) = 0,2224
Viy x4c sudt d€ mot nim nio d6 ¢6 t6i da 7 vu tai nan lao dong 1a 0,7224

5.4.5 Phan phdi Chi binh phuong '(x°)
Gia st X; (i=12..n) 1 cic bi€n ngiu nhién dude chon tf modL phin phdi
chufdn. Khi d6:
. 0 B
Y X -X)?

—— 2 .
32 =85 rong a6 52 <

o

n-1
¢6 phin ph8i Chi binh phtrdng vdi n-1 bic tv do. Khi n cing 18n phin phdi
Chi binh phudng s& x&p xi phan ph6i chudn.

" Chi- square distribution
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Phin ph&i Chi binh phudng dudc sit dung d€ ki€m dinh tinh doc lip coa hai
hicn hojc dung d€ so sdnh s phd hap gilta cdc tdn s6 quan sdt va tan 56 1y
thuy&t. Ngodi ra né con ding d€ suy rong phurang sai tdng the.
5.4.6 Phiin phdi Student t '
Gid st Xj (i = 1,2...,n) 1A cdc bi&n nglv nhi¢n dude chon i mdL phin phdi
. ) ; s 2 L <4
chufn. Truting hap n < 30 phudng sai cia 16ng Ihe 6~ chuta bict, khi do:

X ¢6 phan phdi Student vdi n-1 bic we do.

S$/+n

Phan phoi Student 12 phin phdi xdc sudt ¢6 hinh ddng gin gidng véi phan
phdi chudn. Him mdt 46 cla phin phdi Student 12 him chiin, &b thi ham
mit do ddi erng, qua Lryc tung. Khi n cang 16n thi phiin phm Student s& Gén
rit nhanh v& phin phdi chuin. Vi viy khi n >30 ta ¢ th& ding phin phdi
chuin thay cho phin phéi Student,

T=

§.4.7 Phan phdi Fisher - Snedecor (phéin phéi F)
Goi xlz vii x% 1a hai dai ltgng ngdu nhién c6 phin phdi Chi binh phuong
vii bac tr do twong dng 1a vy va va, thic
,
N EAL
F, , ==
R 2
xX2/V3
¢ phin phdi Fisher — Snedecor, véihai bac tf do la vy va va.
Gid st ta c6 hai mdu cd ny , ny dudc chon ngdu nhién doc 1ap U hai ting thé
%) ph'm phm t,huan X vi Y vﬁl phuf(ing qal 63,0‘ Gm S,{,Sy la cic
phu’dnb sai mau, th Khi'aé: "
S /o

F= g-,w*; ¢6 phin phdi 'F;ishem Sqedem)r vdi bdc uf 'do cia tir O
/o

[A ng — } va cia miu s3 1 ny - l

5.5 PHAN PHOTMAU
5.5.1 MdHién hé giita téng thé chung va ting thé miu

Tir lcm;= thé Lhung, nt,u lhu) ¢ich chon hedn [ai ¢chon lip) hodce theo
cich chon khong hoan lai (chon khnm_ lap), ¢ thé xdy dung difde nhidu tong

'{ disteibution
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thé miu khdc nhau. Tir tdng thé chung, v& mat ly thuyét, ndu 18y theo cdch
chon ¢6 trd lai, ¢6 thé chon ra N* t8ng thé mAu khidc nhau va néu 15y theo
N! .
——— | t8ng thé
n!(N-—n)!
mAu khdc nhau. Mbi t8ng thé miu &y déu duge chon mdt cdch ngiu nhién,
nén cdc tham s3 clia né (ahu s6 trung binh méu, 1y 1¢ miu, phuong sai miu)
1a nhitng dai wgng nglu nhién twan theo nhitng quy luit phin phdi nhil
dinh.

‘cdch chon khong tra tai thi ¢6 thé chon ra Cﬁ( N =

Gid dinh ring n€u diéu tra toan by N don vi ciia (ng thé chung thi
cudi ciing s& bidt dugc 141 ca cdc tri s8 cu thé do, va tir d6 Linh ra dudc cédc
tham s& md 3 t6ng thé chung.

Cdc tham 58 ciia tSng th¢ chung va 6ng thé miu duec lidt ké trong bing
sau:

Bing 5.1
Tham s& Tong thé chung (X) Tdng thé miu
(X1y X2g00sXp)
Trung binh XXy o+ Xy ;_x1+x2 +o.+ Xy
B N n
Ty 1 p= M p=1
N n
Phuong saj N SR — 5
' 2 xi-w® 2 x-x)
U2 =l .'.ng.-:_:'iél
TRSEIRIED  EOFEEII | EESNTRNFRRY S
Phiong sai mau higu chink:, = .
n f" '
v Z( %) ) o
g2 -Q-g,-'-a—»-r.—.-.—,' I i IR IR
n-i o

Pudng nhién diu gid dinh nhv trén la khéng thé c6, do ta khong didu
ra toan bd N-don vi 15ng the chung. Cdc tham s§ ciia 18ng the chung néi
rén 12 chua biét, nhumgichf{c chin (,hfmg (On tai khdch guan va ta phéi xdc
dinh chiing biing phu'o'ng phap chon miu, ufc 13 xic dinh Lhnng qua cdc tham
sd ciia Bng thé miu.
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5.5.2 Khai nié¢m phin phéi miu
Phin ph&i miu hay néi rd hon 12 phan phdi cic ditc trung miu nhu sb trung
binh, ty 1&. phuong sai miu. BE ¢6 thé tim dude cdc tham 3 ciia t8ng the
* chung bing cdch suy dodn (¥ cic tham & ctia t8ng (b miu ¢iin phii ndm
dudc quy ludt phan phdi cla cdc tham 56 clia 18ng thé mau.

Nhin chung trong viéc fing dung phudng phip chon miu trong kinh 1€, ta
thudng quan tim nhi¢u nhit d€n ba tham s& 13 trung binh, ty 1¢ va phuong
sai mu, vi vy @ ddy ciing chi chi ¥ d&n vige nim quy luit phan phdi cta
cdc tham s6 nay. Mit khdc, tim quy ludt phan phdi ciia miu 12 mdt vin aé
rit phic tap, vi viy ta ddc bigt chi y d&n gia thuy&t 1a dng the chung dwge
phin phéi theo quy ludit chudn, vi d6 13 trudng hop don gidn nhil va nhitng
quy ludt mAu xudt phdd tir gia thuy&t d6 déu 1a nhitog quy ludt thing dung.

5.5.2.1 Phéin phdi clia trung binh méu
P& nim duge quy ludt phan phdi ciia trung binh mdu ta x¢ét dinh 1y giGi han
trung tim '. Dinh 1y gidi han trung tam phat biéu nhu sau:
Gid st X;. X2, . . -, Xp 12 ddy cdc dai Wong nglu nhién dac 1ap cing phin
phi“fi, vdi gid tri trung binh 1a p v do 1¢ch tiéu chuin la o, thi khi do:

— X;+X5+..+X
Trung binh X = L 2 A

s& ¢6 phan phdi xdp xi chudn véi gid
n

tri trung binh la p va do léch ucu chuin 12 ——. Nghia 12 cdc gid tri ¢6 the
n

c6 cia X &n dinh quanh p hon cAc gid tri ¢ thé c6 cia X.
Tir dinh Iy gidi han irung tm ta it ra k&t lujn:
. N&u dai lugng ngiu nhién X c6 phin phdi chuin X~ N(p,02 ythi X
gdu n . | -

- = o
ciing ¢6 phin piffi chudn X ~ N(p.—) .
. n

_ Véi kich thuéc mAu khd 18n (n > 30) thl trung binh miuX s& c6
phén phoi chudn bal k& quy luat phin phdi xdc suit cha tdng (hé
nhy th€ nao. :

Vidu !: Trong lugng trung binh cia mot sdn phdm do mdt mdy sdn xuilra
Iz 78,5g, vdi do 1¢ch idu chufn I3 11,2g. Chon ngiuv nhién 20 sdn phim.

! Central Limit Theorem
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Goi X1 trong lrang trung binh cda 20 sin phim. Tinh x4c suit d& X 16n
han 82g.

Gidi:
Theo dinh 1y gidi han trung tim, ta c6 X c6 phan ph&i x&p xi chuin vdi gia
12 2,504,

J20

tri trung binh la 78,5g va d 1&ch ticu chl_n'fn 1a

Ta tinh: Z= 82-785 =1,398
' 2,504
Tra bang ta ¢6: ¢(1,398) = 0,4192
Viy P(X>82)=0,5-0,4192 = (0,0808

Vi dy 2: B hiéu r6 hon quy luai phin phdi ciia trung binh miu, ta xét tng
thé dugc tao ra tit viée tung con xtic xdc déu din v s6 14n. Goi X 13 bién
ngiu nhién bi€u thi s chim clia mat xudt hién clia mdt con xic xdc & mot
lin gico bAL ky. Luat phan phdi x4c sudt cta bi€n ngdu nhién X dudc trinh
bay trong bang sau:

x | 1 V' 3 4 5 6
Py | U6 1/6 1/6 1/6 1/6 1/6

Tong the thi 1dn vo han, Vi ta ¢6 thé tung con xtic xfc vo s6 1dn. Ta ¢6 thé
tinh trung binh vi phudng sai cda tong (hé.
Trung binh 18ng thé:

W= x;p; =1.1/6+2.1/6+..+6.1/6 =35
Phuong sai téng thé: S
6% =3 (x; —1)p; =(1-352.1/6+(2-3,52.1/6 +..+(6-3,5%.1/6

=292 .

Biy gid gid s trung binh cla (dng th¢ 1 p chua bift va ching ta mudn suy
dodn (udc Iugng) gid tri cda né bing viec sit dung trung binh miu x dudc
tinh todn tit mdt miu ¢6 kich thiréc n = 2. Trong thuc t&€ chi mdt miu duge
chon va vi vdy ciing chi ¢é md1 gid irj clla X. Nhimg d€ hiéu r6 1am L1hé' nao
X ¢6 thé w6 lugng gid trj.cla u, ta liét ké 181 ca cdc khd nang c6 thé c6 vai
miu ¢6 kich thudc 1a 2 va tinh 10én cdc¢ trung binh miu theo bang sau. Vi
¢8 miu n =2, s6 kha nang c6 (hé thict lap 12 36.
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Bing 5.2 Céc miu vdi kich thuée n = 2 va trung binh ¢ia ching

Miu X Miu X Miu X
1.1 1,0 3,1 2.0 5,1 30
1,2 1.5 3,2 2.5 52 3.5
1,3 2,0 3.3 3.0 5,3 40
1.4 2,5 34 3.5 54 4,5,
1,5 3.0 35 4.0 5,5 50
1.6 35 36 4.5 5.0 5.5
2,1 1.5 4.1 2.5 6.1 3.5
2.2 2,0 4,2 3.0 6,2 4,0
2.3 2.5 43 3.5 6,3 4.5
24 30 44 4,0 6,4 50
2,5 3,5 4,5 4,5 6.5 5.5
2.6 4. 4,6 50 6,6 6.0

Ta nhin thiy X ¢6 11 gid tri khac nhav: 1,0:1,5;2,0:...;6,0. Gid tr

x = 1.0 chi gip c6 mdt ldn nén xdc sudt cla nd la 1;"36 Gid i x = 1,5 xdy

ra hai 14n vi vay P(1,5) = 2/36. Cdc gi4 tri khdc clia X cling tinh tudng ty.
Bing 5.3 Phan phdi miu ciia X

X P X P- X P-
1,0 1/36 30 8136 50 3/36
1,5 2136 35 6/36 5.5 2/36
2,0 - 3/36 4,0 5136 6,0 1436
2.5 4136 4.5 4/36 '

T'rung. binh c.'t'la x: -
15 =pr; =_1_,0.1;36+1,5.2f36+...+6,0.1:36= 3,5
L . : ) S T
Phudng qal clia x .
Z(x T )2 (10 35) 1/36+(1,5-35%+..

4 (6,0- 3,5) 1 / 36=1,46
Qua tinh todn ta ¢6 thé kiém chng dugc cdc bidu thirc:
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2

_s? 292

Var(X) = o = 1,46

= {8

Ta ¢6 thé so sdnh phin phdi cia hai dai lugng ngdu nhién X va X rong
hinh vé 5.4

Hinh 5.4 Phin ph&i ciia X v X

4 6 —
fx) 6 p‘r_)i'ﬁ' |
4
36
2
36
X r | - %
1 23 456 1 1,52253354 455556
Phin phfi ciaX Phdn phdi cuia

N&u bay gid ching ta lip lai qud trinh chon miu vdi cing mot tdng thé
chung vdi cdc gid tri khdc cla n, chiing ta s& tao ra mot vai phin phdi miu
khac nhau clia X . Hinh 5.5 cho ta thd'y phin ph&i miu ctia X khin = 5; 10
va 25. Khi n cang 1dn, cdc gid tri cd thé ¢6 cia X cling cang 1dn, vi vay dd
thi md 14 trong hinh 5.5 s& dude lam tron (d€ trinh v& qud nhi¢u hinh chir
nhit).

2
Pé ¢ trong mdi trudng hgp My =H vi 0‘% = U—.
n
Hinh 5.5 Phin ph&i miu cda X khin=35, 10 va 25.
. n=15
I.I.i- 3.5

2 2
O_=0,1167 (= 7725)

LA
™l

I
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5.5.2.2 Phan phéi ty 1@ miu
Gid s md1 18ng th€ chung c6 N don vi trong d6 M ddn vi mang ddu hidu A
ndo d6 ma ta cin quan ¥m. Nhy vdy tj 1& cdc don vi mang ddu hi¢u A

M
chi€m trong (3ng thé goi 1a 1y 1¢ chung p = N Ta 14y ngiu nhién n don vi

. , . ., Y ., m
it téng thé chung, trong dé cé m don vi mang diu hi¢u A, 1y 1 miu p=—.
n
P 1a mot dai ldng ngiu nhién, vai n khd 160 c6 thé xem P cé phan phdi
chuin vdi trung binh 1a p va phudng sai la i} Jdcla P~ N(p, Pq ).
n n

5.5.2.2 Phéin phéi phudng sai miu
Gia sit Gng thE ¢6 phan phdi chuin X~ N(uo~ ), khi d6 dai lwong

-1)s? . \
2= i'l—)-— ¢6 phan ph&i Chi binh phudng vdi n-1 bic W do.

)

A n-1
Ta ¢6 k¥ vong clia phudng sai mau: E(Sz) =—o?

Trong khi d6 k¥ vong ciia phudng sai mau c6 hi¢u chinh: E(Sz) =g’
Nhw viy s2 14 wéc lugng khdng chéch cho 52, do d6 ngudi ta ding 52 a& wdc
lugng cho 5.
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CHUONG 6
UGC LUQGNG

Khi nghién ciu didu tra chon mau, céi chinh khéng phdi nhdm nghién
cifu 18ng (hé miu dai dién duge chon ra ur t8ng thé chung, ma chinh 12 qua
(5ng thé miu d6 dé nghién citu duge tinh quy ludl va trang thdi ciia 18ng thé
Lhung chita n6. Nghia 12 dya vao sy hi€u bi€t v& tham s6 ¢’ (X P.S%)cha
téng thé mlu da tinh ra dugc dé suy ra tham s6 8 (y, p, o? ) clia WOng thé
chung chua biél. Viéc 1am nhu vdy goi chung 1a wdc lugng.

6.1. UGC LUGNG PIEM *;

Thong ké todn da chitng minh: E(X) =
E(P)=p
E(S?) = o?

Nghia 1& X, P, s* 1a cic ude lugng khdng chéch clia p, p, o

D¢ ¥ riing phudng sai miu khong ding udc Itdng cho phudng sai ting thé vi
do 1a wdc lrgng chéch. Do vy trong cdc phin sau khi noi d&n phuong sai
miu thay the cho phuong sai 18ng thé ta hidu 46 1a phuang sai mau hicu
chinh,
Do d6 khi 4 c6 miu cy thé ta 13y:
Mo x
p=p
S
.6 Uﬁc Ue*nqxummz _ o
?. LIRS I TR PP AF TS P LT i w2, o
Trong wdc Ilucng diém, gik uy w8 hghg ofy dilc aweg cia tdng thé
phu thudc vao mot gid tri cy the céa bitin aglw wmhién, vi du trung binh, 7 1
va phudng sai mau. Ung voi cfic sl Khic whau ta ¢ nhin dudc che gid tri
khic nhau. Do 36 ching khong THE 18 ¢illl el 16é-viin ubciigng. Do
vy ta cin thyc hién wdc lugng khodng, nghia 1a dya Nao sdhign cla miu,

1, . -
Boing Extimation

* Interval Esti nation
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véi moL 4o tin cdy cho rude, xdc dinh khodng gia tri ma chc dac trung cia
téng thé cd thé rot vao. '

Gid s& 18ng thé chung c6 dic trung & B chua hidt. Cin ¢ vio mau
gbm n dun vi, ta dua ra 0,, 8 sao cho 0, 0 1a cdc dai ludng nghu nhién:
P(B]EB£91)= 1-a
Khodng (8, 62) goi 12 khodng ude lugng cia 0.
| -oeddtin cdy cla khoang udc lugng do.

9,: gidi han tin ¢y dudi.
0, gidi han tin cay trén.
vy |9, -0, l . d0 chinh xdc clia Udc lugng khoing.

NGi chung vdi cd miu n 6 dinh thi dd tin cay va do chinh xdc ¢ xu
hudng d6i 1ap nhau, e 12 khodng wdc lugng cang dai (40 chinh x4c thap)
cang co cd hji tring cao (dd un cdy cao). Ngudc 1ai khodng uc ludng cang
ngin (40 chinh xdc cao) thi cang d& rat (46 tincdy thap).

Ta c6 the minh hoa wde lidng khoang hing hinh vE sau:
T -
)

Hinh 6.1 P(- 2 o2 <Z<zm)= 1 -a_hay'P(Z_>z.m)=P(Z<-z.ﬂ)%a!i

X-p Ia bi€n ngiu nhiér; c6 phan phdi chufn N (0, 1)

c/Jn

-vdi_z=

6.2.1. Udc gng trung binh tdng thé '+
Ta ¢6 cdc trudng hdp sau: '
a)nz30

1 " . - p
Confidence imervals for the mean of a nunmal population
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. miu ngiu nhién bao gdm n quan sit dugc

+ Gid st ching ta ¢6 md
phdi chudn véi trung binh 14 p chua hidt va
d

chon t¥ mot 1Ong thé ¢6 phin

phuong sai o’ da bi&t. Trung binh miu c6 phan phsi chuin X ~(p—)-
n

o cho trude, trung binh cia 10ng thé dudge xdc dinh:

° (6.1)

— G —
X'Zu.-’ZTS u x.“'zuﬂ\[—
n L

Trong d6 Z 13 bi&n ngiu nhién ¢6 phin phéi ch
odng cho trung binh 8ng thé vai

V@i dp tincay 1 -

A

2
udn.

Vi du: Gia st ching ta mudn udc ludng kh
49 tin cay 90%, W bing Z ta ¢6:
P(Z < 1,645) =095
Doviy  P(Z>1645)=005
P (Z <-1,645) = 0,05

%4c suft & Z nim trong khodng (-1.645, 1.643):
P (1,645 <Z< 1,645 =1-P(Z>1,645) - P(Z < -1,645)
=1-005 -0,05= 0%

Viéc tinh todn xdc Uit dude minh hoa bing hinh v& saw:

1

R

= o6

Hinh 6.2 P(-1645 <Z < 1.645) = 0.9 v8i Z 1 bién ngu nhiéh c6 phan phii.
chuin. ) ' : e o

X

. | X
< 1,645) thay Z= ,tacd:

09=P(1,645<Z

. 1

0.9 = P(-1,685'%a 2 <1645)

a!J_r_n
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1,6450 <§_u<1,6456)
vn Jn
16450 — 1,6450

<p<X+—=
Vn Jn

& don gidn, (a c6 thé vidt, vdi dd tin cdy 90% trung binh ciia Gng th dudce
wdc lugnyg: .

.=P(-

= P(X - )

- 1,645¢G < <;+ 1,645¢
Jn vn
+ o chua bict, khi d6 ta thay o biing s* (phuong sai mdu hicu chinh).
b)n < 30
+ 18ng thé chung phin phdi chudn, o dd bidt khi dé:
;'_Zmz—\%ﬁ ps ;+Zuf2%
+ Téng th€ chung phan phdi chufn, o? chua bi€t khi do:

— s
x'tn—l,u."?. JH usx'*tn—l.u:‘l'\/—; (6'2)

B cs phan phdi student vdin -1 bic iy do.

Trong d6 T, =
s/+/n

cho trude 1 - oo va bi€tn ta Gmdude tg_j o2 theobd ng lap s&n.

Vi du: PE ve Jyong wdi tho trung biti?l ciia mot loai sin phdm, nhan
vién k¥ thuit chon 40 $én phim mt céch ngBu nhién ti kho sin pham. K&t
qué kiém tra cho thiy wdiltho trung binh 13200 gid;.s™ = 5776. 75id st ring
wéi tho cla sin phim ¢ 'bhan phti chufn, hay ude lugng wdi iky trung
binh ciia sin phim tedn v4i-df tin ciy 12 95%.. .. -
Gii
Tac:n=40;s = +/ 57'_71_5 =76 o= 5%: Zon = Znozs =1.96: x =200
(V3 o = 5% (i Ze 70005 =SNORMSINV(1-0.05/2) = 1,959963 = 1.96)
Vi do tin ciy 95%, tudi the rung Bgh cha sdn phiim duee xic dinh:

S

X-2gr—F SHSE X+24:0

Jn
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76
V40

200-1 9612 < <200+196

N

176,4473 = n £ 223,5526

N&u 20i €, =2y —j: ta ¢6 th€ dung ham CONFIDENCE trong EXCEL
n

dé tinh.

Ta ¢6 : ex =CONFIDENCE(a,s,n)

Theo vi du trén ex =CONFIDENCE((0.05,76,40) = 23,55219684.

Nghia ta, vdi dd tin cdy 95%, wdi tho trung binh clia sdn phim nim trong
khodng tir 176,4473 d&n 223,5526 (gid).

Vi du: Mot chi nhénh dién lwe thye hién mot nghién ciu d¢ vde lugng sin
lugng di¢n s dung trung binh ctia cde hd gia dinh trong mdt thang. Mol
mAu gom 15 ho gia dinh dude chon ngdu nhién, k&t qué cho thdy sdn lugng
dién ti¢u (hy trung binh hang thdng cda mdi hd 1a 395 kwh va s* = 120. Gia
thi€t sdn lugng dién ti¢u thu cla cdc hd gia dinh 12 dai lugng ngidu nhién co
phan phéi chuin. Hiy udc lugng sdn lugng dién tidu thy trung binh cia
mdt hd gia dinh 3 chi nhdnh dé vdi 49 tin cdy 95%.

Gidi

VGi d§ tin ¢y 95% sin lugng dién ticu thy lrung binh clia mdt h$ gia dinh
duge xde dinh:

- 5
X-t,_ SUE X —
| n m;z\/ﬁ - nlu!Z\/H
Vi ; x=395; s=+120=109544 ; ty; 5, = 2,145

{V(’)‘i_ o= 5‘7{_-. n=15 l_hi t,

»

s = t,'“_ = rmvw 05,14) = 2,144789= ~2,145)
389<p<40l

Nghia 12 v§i 4§ tinciy 95%): HBwrdrong diga tido: thu,mmg bink ¢ia mdL ho
gia dinh adim, mon,g khqéqg, g 3&}9}@:;1 4pl (kwl;l)

Vlre

L

! R TR r"{"! [N |T'! R S
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6.2.2 Udc ligng t¥ 1& tdng thé ':

Trong thuc t& nhidu khi ta quan tim d&n (¥ 18 cdc dan vi 6 mot tinh chit
nao do trong 18ng the chung. Vi du: 1y 1€ ré em bo hoc, ty 1& ngudi mi chir,

&

(7 1& san phim hong vv.. tre 1a ta cd nhu cdu wdc higng 1¥ 18 p cia tng thé

chung. Ta bi€t véi n kha ldn, P~ N(p,gg-); cho l-ottatim 2, ,
n

Ty 1¢ 16ng the chung p duge xdc dinh:
” T =T A
b7, s p(l-p) p(1-p)

SpSf)-FZu;z (6.3)

n

Vi du: Mot cdng ty kinh doanh gas thue hién mot nghin cio dé ude
Iwdng ¥ 1¢ cde hd gia dinh co sif dung gas lam chit dSt. K&t qia diéu tra
mAu ngiu nhién 50 ho gia dinh cho thdy cé 35 hd sif dung gas lam chat dot.
V6i d6 tin cdy 95% hay udce hugng 1y 18 ho gia dinh st dung gas Jam chat
dot.

Giai:
V@i do tin ciy 95%, (¥ 1& cdc hd gia dinh 6 sit dung gas am chdl 4oL dude
xdc dinh:

)

=1

SPS ﬁ+zu.‘2 p(l'
n n

-~ 3
Ta Cé p=£=0,7;n=50,za;2 =1,96

0,7- 1,961’ 0.7.03 _ | <07+196) 210>
Y s T - 50

. 10,5730 <p <0827

Nghia 1a véi d tin iy 95% 1§ 18 hd.c6 sif dung gas nim trong khodng 1
57,3% dé&n 82,7%. o '

6.2.3. Udc higng phuong sai cia tong thé *
Gia sif t3ng thé chung ¢6 phan phdi chuin v6i o? chira biét, ciin cif vao
miu gdmn ddn vita duara 0'12 va cr;‘ sao cho 0'12 vi 0'% 14 cdc dai lugng

x LY
ngau nhién:

| Cunfidence intervals tor the popitlation proportion tharge samples)

? Confidence intervals for the variance of a pormial population
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P(olsa?<so3)=1-a (6.4)

Ds2 : s
vai: S OL S S (E)
Anloqi2 n-1>1-a/2

Trong d6 . , ¢ phin phéi %’ véi n -1 bic W do.
Vido: Mot cdng ty mudn nghién cdu sy lf)ié’n thién v& widi tho cia mdt loai
san phini. Chon ngau nhién 1S sin phdm ta tinh duge «* = 15.274. Hiy
wdc lwgng phudng sai ciia tudi tho sin phim véi 4o tn ciy 95% (gid thit
tudi tho sin phim c6 phan phéi chuin).

Giai
Tacé n=15,1-a=98%=a=5%;02=25%

2 _ .2 _
Xi4.0,025 =26.12 S xj4.0.975 = 5.63

o} < 1815274 _ g 1567
26 12

cr% _ 105,274 45 ogts
5.63

8,1867 < o’< 37,9815

Véi 46 tin cdy 95% phuong sai vé wdi tho san phim nim trong khoing tit
8,1867 dén 37,9815,

6.2.4. Udc lugng sy khic biét giita 2 s& trung binh ciia hai tdng
thé": | '

Trong thuc 1€ nhidu khi ta quan tim d&€n sy khdc biét v& nang suat lia
trung binh do si dung hai loai phin b6n khdc nhau, ho#c trong lugng trung
binh ciia | con gia siic & hai giong khdc nhau v.v...

" Phutdng phdp so sdnh trung binh cia hai t8ng thé phu thudc vao cich

thifc 1y miu: Mau phSi hop timg ciip (miu phu thudc) hoic miu doc lap.

- Miu phSi hgp timg cip: Trong f;hu‘dng phép nay cdc don vi miu
dugc chon timg c3p i hau tdng thé va phy thudc nhau. Tinh phu thudc thé
hi¢n & cic khia canh sau: . e e

' Confidence imtervals for the difference between the means of two normal popu!;ntiumé
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+ So sdnh theo thdi gian: Vi du: Miu thi nhat: doanh s6 bén trudc khi
thye hién khuy€n mai; miu thit hai: doanh s§ bdn sau khi thuc hién khuyén
mii. Tinh phu thudc thé hién & chd timg cip doanh s8 dudc thu thip 6 cing
mot cira hang. Hoic miu th nhit 13 doanh s8 bdn cda clta hang A ¢ mdt
thdng ndo d6, miu tht hai: doanh s6 cdaclia hang B cling g thang do.

Tinh phu thudc thé hién & ¢hd tig cip doanh 8 duge thu thip trong cling
miit thang.

+ So sénh theo khong gian: Vi du: Miu thif nhit: doanh s& cia mat
hang A & 10 clta hang, miu thd hai: doanh s clia mat hang B ciing 6 10 cifa
hang trén. Tinh phy thudc thé hién & chd titng cip doanh 50 ctia 2 mit hang
A vd B déu duge thu thap wr cing mbt ¢ifa hang.

- Méu doc 1ap: Trong phudng phap ndy, cic gid tri quan sit cia mau
dugc chon ngiu nhitn doc 1ap or hai tdng thé khong phy thude nhau.

6.2.4.1. Udc lugng sy khéc biét giita 2 s6 trung binh ctia hai téng
thé trong trudng hgp méu phéi hgp tirmg cdp :

Gi sit ta ¢6 mAu gdm n cap quan sit 14y ngiu nhién (¥ hai 18ng thé X
va Y (Xy, ¥1); (X2, ¥2)... (Xaw Yo

Goi px,My 13 trung binh clia hai (6ng thé.

d: 13 trung binh ciia n khac bigt (x; - ).

Sa: 14 40 l(—;ch ueu chuin cdan kha(, thl (x, ¥i )

Gia sif rﬁng suf Khdc Em,l glﬁ’d X vi y lrong long th 0 phdn phm t.huan

Vdi do_tn}_ c_z_ty I - a, (;hg_znlh l(_:._cE 'gl_l?a 2‘50 rung blp_h FlX-‘“y _du’(jc x;ic
dinti: e e o owlaeasa s e

: d t-laiZJ—<”xruyJSd*tn-lu:’2\f— o (6.5

Blet b-o,n, 12 um t el trong bing phan phm student.

Vi du: Mot cdng ty thuc hién cdc bién phip ting 'nz‘mg suiil fao ddng.
S4 liéu v& nang suit cia 10 cdng nhdn duge thu thip rude va sau khi thue
hi¢n cdc bién phdp ting ning suit lao ddng dude cho trong bing sau.

Confidence intervils bised on madchicd pairs
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Cong NSLP trude va sau khi thue hién cic bién
nhédn phdp ting NSLD (kg/ngay) di = X - i
Trudc khi (x;) Sau khi(y))

A 50 52 -2
B 48 46 2
C 45 50 -5
D 60 65 -5
E 70 78 -8
F 62 61 ]
G 55 58 -3
H 62 70 -8
i 58 67 -9
K 53 65 -12

Gia sit riing cdc khéc biét gila NSLD e va sau khi 4p dung céc bién
phap ting NLSP ¢6 phén phdi chufn. Hay udc lugng sy khdc bigt v& NSLP
trung binh rédc va sau khi thite hién cdc bién phdp ting NSLD vdi d6 Lin
ciy 1A 95%.

- - 1
Dya vao 0 1i¢u trén ta tinh dudce: d=— E d,
ST

d=

_242-5-5-8+1-3-8-9~12 _—49'___49
o . . 10 ’

1 — ’1309‘ :
54 n—1 E ( i } 10_1_' :

Nhu vy v8i db tin cdy 95%. sy khdc bi¢t v& ning suft lao ddng trung binh
irrde va sau khi thue hién cdc bién phdp 1ng nang suit lao ddng dudc xdc
dinh:
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- Sy _ Sy
d-t, a2 7—; SHy —Hy Sd+tpgurn :/;"

Voii  n=10;d=-49:S, =44833: 1, .=l = 2,262

49 2202 2833 —p, £-49+2262 4.4833
V10

\ﬁo‘

~8.1069 <p —p, <-1.6931 (kg)

1,6931 < p, - < 8,1009(kg)

Vi do tin ¢y 95% ., ¢6 thé néi cic bi¢n phdp ting NSLDP di lam ting NSLBP
trung binh ciia | cong nhan wr 1,693 Jdn 8,1069 kg/ngay.

6.2.4.2. Ude higng sif khiic biét giifa 2 6 trung binh cua hai tong thé
trong trutgng hop méiu doc lap :

Gui n,.n, I cide mau dude chon ngau nhién doce 1ap 1 hai lonL thé ¢6
phin phoi chudn X vi Y ¢d trung binh 1& p . p,, phuong s 0’ cr . trung

binh mdu X.y.

V3idd tinedly | - o, thi p -p, dude xdc dinh nhy sau:
oo Lo
gt =2 (6.6)
-

(‘ Y.l Zafg n

N

3
f 1

Trung mrtmg’hdp cmmﬁu ldn RNy 2 30 12 co: thé. dl‘lng cdc phu‘dnt. sai mau
hi¢u chinh s\ .85 thay ¢ho phlmng sai t8ng thé o’ ..G

Vi dy: Mot trai chin rlual tﬁé‘n Hanh nghlcn citu hidu qua chia hai loai

thire dn mdi A va B. Salf mdt lhm,glan gufn thi¥ nghigm ngudi ta chon 50

con ga nudi béng thitc dn A v~ (hgfy trong lu’ﬂng trang hinh mot con 13 1.9

kg, d6 1&ch chufih 12 1.25 kg vi chon 40'con gé nudi bing thite an B, rong

ltgng trung binh motcon Ja 1,2 kg: dd 1éch Lhuan 1a 1,02 kg. Hiy udc lugng

sy khdc hlét vé [r(mg hidng trung binh ciia'l con 3| d6i vai 2 loai thite an A
vi B vdi dd tin cdy 1 95%.

| A . )
Cuonfidence intervals hased un independent sumples
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. Gigi
Taco s
T=190 tso= 125 ng= 501 70 = zons = 1,96
=12 18,2 1021 ny =40

V3i do tin cdy 95%, sy khdc bict v& trong lugng trung binh ciia | con ga 401
vdi 2 logi thite an A va B duge xde dinhe

1,25%  1,02°

1,9-1,2) - 1,96 + <M, —H,
( 40 Mo 7H
25° 1,027
<(1,9-1,2)+1.96 ! + 2
50 40)

0,7-0469<pn —n, £0,7+0,4069
0,231 < ~p, €L169 kg)

C6 nghia la vdi d tin cdy 95%, trong lugng trung binh cia | con git nudi
hiing loai thife din A s€ tang hon so v6i nudi biing thire &n B r 0.231 kg dén
1.169 kg.

6.2.5. Ude higng sy khic hlét giia hai ty 1& téng thé !

Ta c6 ny, n, 1a hai miu dl.l'dt. chon ng1u nhién dm. Jap tir hai téng thé
X vii Y. Goi p,. py V2 PP, lan ugtih 1y K cic ddn vi ¢6 tinh chal ndo dé

mi ta quan tAm trong tﬁng thé va tropg miu. V&i miu 16n n,, ny = 40, sy
. kb4c bict gila tf 1¢ hai tong thé X va Y vdi do tin cdy 1 - o dutgc xdc dinh:

I L] S Gl i )
f) J';xﬂ Px) p)'(l p)’) L
y ¢ 1 n
S Y | 6T
o T Taea-py)  By(-Py)
'Sfo'«-a_]?y Se(p’x' J-Ipy)i- 2o /2 Px Px + Y AR
nx I'ly

Vi du; Mot cong ty dang xem x¢t vige g dung mdt phudng phip sin
xud't mdi nhﬁm gidm ty 1€ phL phiam. o phudng phép sdn xual mfil ngm‘n La

Confidence intervals for the difference between two populstion proportions (lurge samples)
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chon nghu nhi¢n ra 500 sin phim thi thiy ¢6 10 phé phim. ¢ phusng phip
<in xuit ¢ ngudi ta chon ngdu nhién 400 sin phim thi thly ¢6 7 phd pham.
Vi do tin cay 95% hiy udc lugng sy khic bidt v 1j 1& phe phim & hai
phudng phip sdn xuat.

Giai
Ta cé:
P, =—l(—)—=0,02 P, :—7~—=0,0175
T 500 400
ne =500, n, =400, 22 = Zopns = 1,96
Ta tinh:

l"I}.r

5 (1-p.) Pyll-DPy)
2o Jpx( px)+py p)’

02(1 - 0.02) 0,01751-0,017
=196 JO‘ 2 L )+ o174 0172) =0,017768
500 400
Vi d6 tin ciy 95% sy khdc bict v 1y 1€ ph& phim giffta hai phudng phap
sin xuil méi va cb 1a: '
(0,02 - 0,0175) - 0,017768 =py — Py < (0,02-0,0175)+ 0,01 7768
-0,0153 =py — Py < 00,0203
1,53% £py - Py S 2.03%

Nhu vy vdi do tin ciy 95% chénhb 16ch vé 1§ ¢ ph¢ phim cGa phuang phdp
«in xudt méi so vai phitdng phép san xudt cd nim trong khodng tif -1,53%
J&n 2.03% . vi khodng udc lugng ¢6 chifa gid 164 0 nén co khi nang xdy ra ty
1& ph& phAm ciha 2 phucdng phdp sin sui( bing nhauy, t¥c 13 p, - py = 0, do do
ta khong the k&t luan phuong phdp sin Xudt nao ¢ ty 1¢ ph€ phidm thip
hoin. '

6.2.6. Udc higng mdt bén:
Cic wie ludng khodng ta di nghién e trong cde phin trén I wée
hring d0i xdng:
PO, <8<0)=1-
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Doi khi ngudi ta chi cin (m gidi han tin cdy dudi 6, hodc chi ¢in im
Gi han tin iy rén 0;, W la ta ¢o khodng udc lrdng mdt bén:
P, <b)=1-a hoic P(Bs0.)=1-a
(udc Iwgng bén rdi) (wdc lugng bén phii)

‘hing han ta ¢6 wde lugng bén phai:
P(psina-f =1-a (6.8)

(d€ ¥ riing trong udc hugng mOt bén ta thay Zun = %)

AN
flz)

% — —

Hinh 6.3 Udc lugng bén phdi

Vi du: Mot cong ty mudn udc lugng g161 han dudi cho lvgng nhién liéu
tiéu thy trung binh hang ngay. Mot méu ngiu nhién dugc chon gdm 40 ngay
cho thiy lugng nhién liéu tiéu thy trung binh hang ngly la 250 lit, d§ 1gch
chufn s =125 1it.

Vi a6 tin cdy 95% khoéng udc iu’dng bén trii cia lugng nhién ligu
tiéu thy trung binh h&ng ngay dudgc ude hrdng

-'x Zu' &
J_

250 -1 645-—13

n" _
217,49 lit<sp

Nhv viy vdi dd tin cdy 95% lugng nhxén lidu tiéu thy trung binh hang
ngay khong thip hon 217,49 lit.
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CHUONG 7

pIf U TRA CHON MAU'

D& thu thap Gi liéu ban diu, hién nay nganh thong ké thyc hi€én hai
hinh thifc: béo cdo théng ké dinh ky va diéu tra chuyén mon. Ché do bio
cdo thdng k& dinh ky 4p dung chil y&u d8i v6i thanh phdn kinh 1& qudc
doanh, cic doanh nghiép. Diéu tra chuyén mdn dugc 4p dung dé thu thip
thdng tin d6i véi nhitng hi¢n trgng va qud trinh kinh 1€ xa hoi khong thé
hoic khong nhat thi€t phdi thyre hi¢n ch& d6 bdo cdo thdng k& dinh ky. Piéu
tra chuyén mon c¢6 th¢ ién hanh rén tAl cd cdc don vi cia hién tugng
nghién cifu, goi 1a diéu tra 10dn bd holdc chi ti€n hanh trén mdl s& don vi
thude ddi wigng nghién afu goi 1a diéu tra khong toin bhd. Piéu tra khong
an bo gdm mot s loai chi y&u nhu didu tra chon miu, didu tra trong
diém, didu tra chuyén d¢.

7.1 KHAINIEM VE DIEU TRA CHON MAU:

7.1.1 Khai niém: Didu wra chon miu 12 mdt loai diéu tra khong
toan b, ngudi ta chi chon ra mot s& don vi it 18ng thé chung dé dicu tra
thue 1&, rdi sau d6 bling cdc phudng phdp khoa hoc, tinh wdén suy rong cho
toan bo 13ng thé.

Nhu vay trong diéu tra chon mau ngudi ta dic biét vu y tdi nai vin dé
co ban:
- Quy t4c Iyra chon cdc don vi sao cho c6 thé dai dign cho toan b tong

thé.

- Diing cdng thitc suy rdng thanh cdc dic diém cha tdng thé.

Cd s& khoa hoc ciia phudng phép chon mdu 1a 1y thuy&t xdc sudt va
thong ké todn. Ly thuy&t xdc suit va thong ké todn di ching minh 13 bing
phuang phap didu tra chon miu ta c6 th€ bi&( duge cdc tham s cia 18ng the
theo mdt dic trung nao d6 véi mot mite d6 chinh xde, mitc dd tin ¢dy linh
todn dudge. Nhu viy dya rén ¢d sd khoa hoc nay ta thiy phuong phdp dicu
tra chon mau holn oan ¢ th€ thay (he duge diéu tra toan b trenz mot 0
wriuding hap.

7.1.2 Uu di€m va han ché ciia diéu tra chon miu.

Trong diéu tra chon miu, ngudi ta chi thuc hi¢n diéu tra trén mdt bd phin
ciia 8ng thé. Do d6. so vdi diéu tra toan bd, didu tra chon mau c6 cdc vu
diém chi y&u trén cdc mit sau:

: Survey sampling methods
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o V& chi phi: Do s3 don vi diéu tra i, di€u tra chon mau i€l kiém
dugc khd nhiéu chi phi.

e V& thdi gian: Ti€n do cong vi¢c nhanh hon ¢6 the ddp dng due tinh
khdn c&p cla thong tin ¢in thu thap.

e V& tinh chinh xdc: Vi céc phuong phdp suy lufin thdng k& khoa
hoc, thong qua nghién cifu miu vin c6 thé di d€n cdc ket ludn ding
tin ciy ma khong cdn nghién cifu toan bd 18ng the.

Hon nifa, nhidu khi didu tra todn bd do cdc didu kién rang budce v& chi phi
va thai gian, lai dwa 4&n thong tin khdng kip thdi va kém chinh xdc.

Tuy nhién diéu tra chon miu khong hodn t0an ¢6 thé thay the dugc
didu tra todn bd vi nhitng 1y do sau:

- Trong di€u tra todn bd, ngu’cii ta (hu thip thong tin trén titng don vi
t5ng thé, do dé ¢ thé nghién cifu t3ng thé va cdc bd phin clia n6 theo 1t cd
cdc ddc trung cdn nghién ctru. Chinb vi viy d&i v6i nhitng ngudn thdng tin
théng k& quan trong ngudi ta viAn phdi ti€n hanh diu tra todn by tic 1a cdc
cude 18ng didu tra, vi du (Bng diéu tra din 8, W@ng diCu tra chan nudi.

_ K&t qua suy rong Wt miu didu tra bao gid ciing ¢6 sai s§ dai dicn
nh&'l dinh, ma loai sai 50 nay khong ¢6 trong didu tra toan bo.

Pidu tra chon miu thudng dugc ding trong nhifng trudng hgp sau diy:

_ Ding d€ thay th€ didu tra toan bd. Khi tng thé nghién citu vifa cho
phép diéu tra chon méu vira cho phép diéu tra todn'bd thi ngudhi ta thudng
quyé&t dinh ding diéu tra chon miu vi nhitng wu didm cia né. Khi téng thé
nghién citu khong cho phép didu tra Loan bd, d6 1a khi tong thé qud 18n hodc
khong x4c dinh trude duge (nhu toan b ciy. Ay g5 trong mdt cdnh rirng, 88
tré em mdi sinh...) hodc khi diéu tra phii ph4 hiy sin phim (béng den, 85
hép...) thi ngudi ta thudng sit dung didu tra chon miu.

- Ding d€ 18ng hop nhanh 12i liéu diéu tra todn b). Trong cdc cude
tSng diéu tra, ching han nhy tong didu tra dan s8, thuding phal 18ng hop rdl
nhiéu ch1 tidu khac nhau Muon hoan thanh khéu lu'qng cong vicc nhxr vay
phai mat rdt nhidu thdi'g gian. B@ c6 lhﬁng tin nhanh phuc. vu cho cong tac
quin Iy c6 thé ding a&4 didu tra chon miun.

- Pidu ra chon miu c6 thé ing dung rong rii trong cdc linh vyc
nghién c@u kinh t€ x3 hi nhu tinh hinh thu nhip va chi tiéu clia cdc hd gia
dinh, mdc séng cia cdc ting 16p din cw, nhu cdu tidu ding cdc loai hang
. héa, gid cd thi trudng... '
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7.1.3 Sai s6 trong diéu tra chon miu.

Trong cdc cude dicu tra chon miu, sai s§ Loan b bao gom: sai s& chon miu'
vA sai s& phi chon miu’,

- Saj 6 chon miu con duge goi 1 sai 56 dai di¢n, (6n (a1 ngay trong
ban thin cude didu tra chon miw, bdi vi vide didu tra chi thue hién rén mot
s& it ddn vi, nhung k&1 qud thu dudc lai dude tinh lodn suy rong cho toan hd
\$ng thé. Sai s& chon miu 12 £iéu kho rdnh khoi vi di cho €6 16 chife khoa
hoc chu ddo d€n ddu, thi vice My ra mot1ong thé miu c6 k&1 cau gidng nhy
K& ciu ciia WOng thé chung la didu kho thye hién, ma chi cin ¢o sy sai khdc
1hé vé& k&t ciu cdia hai tong the la da phit sinh sal s0 1.

Sai 36 chon miu c6 thé gidm bing cich dng quy mé cia mau. Khi
quy md cia mau ting 4&n mie bing quy md tdng ihé chung thi sai 58 chon
miu s& bi€n mAit.

- Loai sai s¢ thi hai xudt hién trong ca didu tra chon mAu lin trong diéu
tra toan bo, duge goi la sai s& phi chon miu. Viéc 1ap danh sdch tal ¢a cdc
ngudn sai s6 phi chon miu 1a r&t kh6. Nhitng sai 0 nay x4y ra do nhicu
nguyén nhin:

+ Do ddn vi didu tra trd 131 sai vi khong hidu ding ndi dung, hodc do
¢ ¥ khai sai.

+ Do nhan vién diéu tra v6 tinh ghi chép sai.

+ Do 1 18 khong trd 13i qia cao '

+ Do do ludng sai...

R rang ring, v6i mot d6i ngli nhidn vién duge hudn luyén 151 & cd hai
finh vitc thu thip va xif Iy s6 li¢u, nén cdc sai s& phi chon miu & cdc cude
di&u tra chon mau c6 thé it nghiém trong hon so v8i & céc cude didu tra todn
bo.

N6i chung khai niém sai s6 chon ‘mu thudng duge hiéu 1a sai s3
ngiu nhién. Nhu vy d5i v6i mbi t3ng thé miu cy thé dudc chon ra
mét cdch ngdu nhién tr t8ng thé chung s& c6 mot tri s6 cu thé cla sai
<& va ta c6 khdi niém sai s8 trung binh chon mau.

I .
Sampling crvor

2 .
Nonsampling error
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* Khi nhiém vu chon miula d€ udc lugng sO tung binh . vé
mét tién thifc ndo do, tic {a khi miu dugc chon ngdu nhién, gid
tri trung binh s& khic nhau it 16ng thé miu nay sang tSng thé miu
khéc. Po 1éch tiéu chuin cla cdc gid tri trung binh miu ding dé do udng
dd bi€n thién gitfa céc gid tri trung binh man véi gid tri trung binh clia tong
thé chung goi 1 sai 0 trung binh mau' (sai s chudn) ky hiéu o dudc xdc

dinh theo -Ong thyc:

c? (o]
G =y — =~ (7.1)
X n JH

(NEu 6 chua bict ta thay bing )

# Khi nhi¢m vu chon miu 1a 46 ude Wugng ty 1¢ theo mot ticu thic nao
6. sai 56 trung binh chon mau & 1a:

Gv= M (7'2)
p \‘ n .

(N&u p chua bict ta thay bing P)
Trong truting hdp chon khOng hoan lai sai s& trung binh chon mau s& nhén
P _— i n
cho hé s& diéu chinh (Gng the hifu han fpc” = 41~ N

Goi ¢ 1 pham vi sai s& chon miu.

- Khi nhiém vu chon miu la 4& udc lugng s0 trung binh vé mot tidu
thite ndo dé thi:

2490 = Zgr 73
€y 'zu.’EGx _Zu-’ZT; (7.3)
- Khi nhiém vu chon miu 13 ¢& vdc lugng t§ 1& theo mot ticu thifc ndo
d6 thi -
a-p)
€p =24/20p 22 P np - (74)

12 CAC BUGC CUA QUA TRINH NGHIEN CUU MAU:
Khi nghién citu miu ta thudng urdi qua cdc budc sau:

' Stundanl crror

.
? Finite populativn correctivn tactor
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Bude 1: Xac dinh muc dich nghica cdu.

Do nhu cAu thire (& ta cdn théng tin v& mdt hién wigng nao do. Né&u thong tin
d3 ¢6 sin-hodc khdng cé kha ning thu thip dugc, khéng ¢6 ly do gl aé ién
hanh qud trinh chon mau. Viéc xdc dinh rd muc dich cda gud trinh chon mau
1a h&L sifc quan trong, né quy&t dinh d&n viée va chon céc phuong phip 18y
miu, cing nhy kich thudc miu cin 1ay. Pay 12 budc khdi ddu anh hudng
d&n cac budc sau. _ :

Budc 2: Xac dinh 18ng thé ¢é lién quan.

RS rang 1a n&u thong tin cia miu dudc ding dé suy rong cho tdng
1€ ndo thi m3u phii dirge 14y ra ¥ 15ng thé d6. Dicu nay wing chimg ddn
gian nhung thye i€ ¢6 khd nhiéu k&t ludn khéng c6 gid tri chi vi nguyén tdc
¢o ban nay khong duge chu ¥. Do vy trudc khi tién hanh 1dy miu ngudi ta
thung lap dan chon miu trén ¢d sd di xdc dinh rd pham vi, tinh ¢hil cla
t&ng thé phii hop vdi muc dich nghién ctu.

Bude 3: Xac dinh kich thude miu (¢d miv).

Sau khi da xdc dinh dude WEng thé ¢6 Llién quan d¢ 1 d6 ching ta
1i&n banh 14y miu. Van dé quan trong ti€p theo 12 nén chon bao nhicu dun
vi miu - e 1a xdc dinh kich thudc miu, Viéc xdc dinh kich thuée mau phu
thde vao nhidu y&u 18, s¢ dude trinh bay trong phin k& ticp.

Budc 4: Lya chon phudng phap thu thip thong un.
Trong viéc thu thip thong tin tif cde don vi maiu, ¢6 hai diém cin quan tam.

“Thi nhdt 13 (7 1& nhin duge cic cdu trd 13i. S8 ngudi rd 13 cang
cao ta cang nhan dudgc nhidu thong tin v& 18ng thé, do d6 miu ching ta cang
¢6 tinh dai dién cao. D€ 1dng ty 1¢ trd 18i ching 1a cin thi&t k€ cu hoi thich
hgp, gidi thich rd muc dich cha cude didu tra, lam cho ddi wong didu (ra
cim (hdy an tam khi trd 18i. C4n <6 chi phi bdi dudng danh cho a81 tugng
diéu tra. Vicc thu thip s8 li¢u thing qua dudng buu di¢n thuSng ¢6 1y 1€ hoi
dép thdp hon so véi phéng vdn wyre 1Ep hodc thong qua ditn thoai. Trong
thye (€, ty theo yéu clu doi héi vé o chinh xdc cia 50 licu ma ta chon
phudng phap thu thip thong tin phd hgp.

Thi hai 13 su chinh xdc va thinh thit ciia cic cdu rd 10i. Nhimng k&t
ludn dudc rdt ra Ur cdc phuong phdp thdng ké v6 cing phdc tap nhung lai
dwa trén s3 fidu khong dang tin cdy sé rd thanh v nghia. Van At 3day la
cdc ciu hai phii duge thiét k& rd rang, d€ hidu, nhat 1a ddi v4i nhifng van
& nhay cam, € nhi. N6i chung viéc phéng vin d¢ thu thap s6 licu phdi
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dugc ning 1&n thinh nghé thuat, nghé thudt hoi sao cho nhin dudgc cdc ciu
ira 161 thianh thit, chinh xéc.
Budc 5: Suy rong cic diic tnig miu thanh cdc dic trung tdng thé.

Miu sau khi duge didu tra, i€p tuc x{ 1y, tioh todn cdc dac trung
miu, sau d6 s dung cac phuong phdp théng ké dé suy rong thanh cic dic
trung ctia t8ng thé. Cin hifu rd ban chal, ndi dung ciia vin dé& nghién cdu
d& chon phuong phap théng ké phid hop.

Bu@c 6: Riit ra cdc k&t ludn vé 1ng the.

Diy 1A budc cudi clng clia qia trinh nghién ciu méiuv. Ta xem xét
cde k&t ludn rit ra t¥ miu c6 thda min cic yéu cAu dil ra khi bdt diu
nghién cifu, nghia 13 d&i chi€u lai v6i budc 1 d€ xem muc dich ciia viéc
chon miu cé thod min hay khong.

Qua trinh nghién ctru miu ¢6 thé dudc minh hoa bing so dd sau:

2. X4c dinh tdng th€

1. X4c dinh myc 3. X4c dinh kich thudc miu
dfch nghién ciu

Ci)
L
L

6. Kétludn vé 4, Lata chon phudng phdp
wéng the | thu thip théng tn

'

5. Suy réng cdc dac
trung cla ng thé

Hinh 7.1 Cic budc trong mdt nghiéﬁ ciftu méu
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73 XAC PINH KiCH THUGC MAU (CB MAU) '

Viéc xdc dinh kich thude miu niim ¢ bude thit 3 rong qud trinh nghitn citu
miu, 13 mot trong cic cdng vige chuin bi ddu tén, tic 1A ta quy&t dinh xem
nén chon bao nhiéu ddn vi miu wr ong thé.

Kich thude miu n phu thude vio cde y&u 8 saw:

e Phudng phidp chon miu s¢ duc 1i&n hanh theo phudng phdp nido aé

st dung cong thife xdc dinh kich thude mau phd hap. .

e  Xdc dinh pham vi sai s& ¢ thé c¢hiip nhin dude (£).

¢  Quy dinh dd tin cly mudn cd trong wic lugng.

e Xdc dinh h¢ s& tin cdy 7 1 43 tin ¢y mong mudn.

e Udc tinh do 1&¢h tidu chudn ca dng the.

Ngodi cdc y&u td wrén chn mdt y&u 18 khong kém phdn quan 1rung anh

huding d&n kich thude mau da 13 kinh phi danh cho code didu tra miu. O ddy

chiing ta gid dinh riing kinh phi c.hung 1a ddi dao di d€ dién tra n don vi méu
dude xde dinh thong qua cdc y&u o trén.
7.3.1  Céc cong thite xsc dinh kich thude miu (n) :

Y&u 18 4nh hudng ddu tién d&n kich thude miu 12 ta quy€t dinh chon
mau thco phuving phdp ndo, vi dng \»m cic phiiing phdp chon miu khic
nhau ta s¢ ¢6 kich thude mau khic nhdu Cé thé noi riing khing ¢é phuong
phip chon mau ndo 1A 13 wu ca. Thy theo mue dich, tinh chal, thdi gian,
kinh phi ma ta s¢ chon phudng phap chon miu phd hap.

Gid sit chiing t 6 ¥ dinh chon mau theo phudng phdp chon nglu
nhién don gidn, cOng thife xac dinh kich thude mau n duge tinh nhur sau:

- Khi nhi¢m vy nghi¢n au 1 d& wde ong 53 trung binh theo mot téu thie
nio doé.
z2 507
" -y - - "
+ Trudng hdp chon hoin lai: n = 45— (7.1}
Ex

2 2
Loy 20 N

+ Truding hdp chon khdng hoan lai: n = 3
' exN +L /20"

(7.2)

2

- Khi nhi¢m vy nghién ctu la d¢ wdc lugng 1y 18 theo mot tidw thite nao do:

Boa o -
Estimating the sinple size
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2
Zy2PG
2
p

+ Trm‘mg hop chon hoan lai: n = (1.3)

s

,
Zg 2PN

(7.4)
ﬁgN"‘ z&12P4

+ Trudng hgp chon khong hoan lai: n =

Cic cong thite trén dude suy ra tif cdng thife xdc dinh pham vi sai sO chon
mau: & hoic €.

7.3.2 Xdc dinh pham vi sai s& c6 th& chip nhén dugc (&):

Y&U 16 dnh hudng diu tién dén Kich thudc miu 13 dd ldn ciia pham vi
sai so. PO 1dn cia pham vi sal 0 dude xdc dinh ¢dn ¢ vao muc dich nghicn
citu cu thé, kinh nghi¢m nghién cfu va khd nang nghi¢n citu. Thong thuting
né ducse xde dinh dya vao kinh aghi¢m ctia ciic chuyén gia thidl k€ mdu.
Dy viio cde cong thife trén ta thdy pham vi sai &6 vi kich thude mau ty 1¢
nghich vdi nhau, nghia la pham vi sai & cang nho thi kich thude mau ciang
phéi 1dn vi ngude lai. Trong thye &
ta van e vio nhidu mat A& xdc dinh pham vi sai 50 phi hdp.

v ndi cude didu tra chon mau, ngudi

7.3.3 Xace dinh 49 tin ciy mong mudn tif dé xdc dinh hé s& tin cdy:

NEu ching ta mudn c6 k&1 qud nghicn cdu v6i do tin ciy 1 100% thi
phai didu tra todn bd cdc don vi trong tGng thé chung, Song di¢u nay qud G
kém v ki dng thye (€. Do vy, thuding phdi chdp nhin mtc tin cay thip hon
100%. Trong thyc (& muc tin cdy thuting dudge sit dung 13 99%: 95% va 90%
trong d6 mic tin cily 95% dide sit dung phd bién nhil. Mife tin cdy nity cho
phép k&L qui nghién cifu sai s& 5% so vdi gid tri thuc cla (éng thé, va mitc
sai s6t ndy thudng dude chip nhin d3i véi phin ldn cdc quy¢t dinh trong
nghién cifu kinh & -xd hdi. -

Tt dd tin cdy mong mudn, ta xdc dinh duge hé 56 lin ciy 7.

Dya vio cdng thitc x4c dinh kich thude mAu tréh, 12 thiy kich thude miu ty
1¢ thuin vdi hé O tin ¢y z, nghia 13 40 tin cdy ciing cao thi h¢ &0 tin ciy
ciing 16n va kich thude miu cang ng.

7.3.4 Ugc tinh dd 1éch tidu chudn:

Trong cong thife xdc dinh kich thudc miu ta thiy c6 y&u 10 4o 1¢ch
ticu chufn cla (3ng thé chung. Vi ta khong didu tra todn bd nén ta kKhong
bidt do 1¢ch tidu chudn, do d6 ta c6 thé udc tinh dd 16ch tiéu chuin theo cic
cdch sau:
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_ N&u trudc day di (i€n hanh diéu tra va duge xem 13 wrong e voi 1an
nay thi c6 thé 1@y 46 1gch tidu chufn cia lAn diéu ira trude. NEu rwde day
45 ti€n hanh nhiéu lan didu tra. c6 thé 1y 40 1&h tigu chuin 16n nhal.
Trudmg hgp nay 4p dung d6i v6i nhitng hidn Wwong khdng cé sy thay déi lon
trong qué trinh phdl trién.

- C6 thé sit dung dd 1éch tidu chugn ciia code didu tra widng ¥ng 3 noi
khéc, néu hién tugng nghién cdtu & ndi d6 ciling c6 nhing dac diém va diu
kién twong t vdi hién weong ta cin nghién cu.

_ Tign hanh didu tra thi diém d€ tinh dd lach tiéu chudn.

_ Néu hién twgng nghién cfu c6 phin phdi chudn thi cé thé udc tinh
5 1&ch tiéu chudn theo khodng bién thién R.

Nhd lai theo qui tic 30, néu X~ N(p,cz) thi hdn hél cdc gid i cha X sai
{ach vdi p khong qud 3 lan o.
Tacé: R=(Xmax ~Xmin)=®"+ 3c)-(p-30)=60

R _ Xmax - X min

6 6

= O

py-3c  p2c wlo p+lo pi2c pt+lc
Vi du 1: P& xdc dinh thu nhip trung binh trong ndm ctia mot cong nhin

nganh may, ngudi 1a ti¢n hanh diéy tra chon mau véi yéu ciu 1a: pham vi
sai 80 € < 40 ngan ddng; 46 tin iy 95%: 46 1&ch tiéu chuin v& thu nhip wdc

{inh dude 12 220 ngan dong. Hay xde dinh ¢ miu cin diu tra?

Giai: .
Tacd: g, =40, o0 = 5% Zan = Zowas = 1,96 ;0 =220
2 2 2 2
Z5 170 1,96° x 220~
n= “% = XZ =116 cOng nhin.
£ 40

X
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Vi dy 2: G mdt tinh mién ndi, ngudi ta & chie didu tra chon miu dé xdc
dinh 1y 1¢ wé em & ¢ip i€u hoe bd hoe, voi yéu cAu pham vi sai 80 £ < 2%,
d6 tin ciy 95%. G cude didu tra nim trude di xde dinh (y 1¢ ¢ em b hoc
ciia tinh 13 8% . Hay xdc dinh ¢8 miu cAn diéu tra?

Giai
Ta ¢6 : £,= 2%, p=8%.q=92% 0= 8% Zan = 2o = 1,90
¥ ]
Zo 1,96°.0,08.0,92
n= ‘”ipq = 5 =707 em
€p 0,02

Truosng hop ndu khdng bidt p, song véi bt ky gid tri nlo eda p thi p (1-p)
khoing thé virgt qua 0,25 do d6 n c6 thé xdc dinh:

2522, 1,96
0= 0,257, 5 - 0,25.1,96 = 2401 ngudi

83) 0,022

7 4 CAC PHUONG PHAP CHON MA U THUONG DUNG:
7.4.1. Chon miu ngdu nhién don gidn':

Bay lia perdns, phidp chon miu don gidn nhit lmn& cdc phudng phip chon
mau ngdu nhién. Cic don vi miu dudc chon ra ur 18ng thé chung hiing cdch
it tham, quay s& hodc theo bang & ngiu nhién va ¢d thé dudgc chon mot
lin (khdng hoan tai hay khong 1ap) hodc chon nhiéu {in (chon hoin lai hay
chon aph

Khi tinh win sai sd rung binh chon miu hode vde hudng cdc tham sO cua
18ng the chung ta €6 the sit dung cic cdng thite da trinh bay & phén wrén.
Phudng phép chon ngiu nhién don gidn cd thé cho k& qua (161 néu gita cide
dun vi ctia tdng th khong 6 gi khic bigt nhidu. N&u tdng thé ¢ két cdlu
phirc tap thi chon theo phifong phidp niy s¢ khé dim bio tinh dai hi¢u. Hdn
nita viée ddnh s& Wt cd cic don vi s& holn toan khong thue & trong wudng
hop &ng the chung cé quy md kha ldn.

' Simiple random sampling
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7.4.2. Chon miu phén té (chon méu phén ting)'
Trong chon miu phin 18, trude hét Bng thé £dm N dun vi ¢ dude chia

K
hanh K 15, s6 don vi & mdi 1813 Ny Naw N véi 2 Nj = NS0 dan
i=1
: K
vi miu n duge phin phdi cho cic (& tan gt 1d ny.ny, L vdi 2 g =0
i1

Trong thye 1& 6 don vi miu § ting (8 thidng duge xdc dinh biing phudng
phip ty 1¢. goi ny 13 5 ddn vi mau IRy ra tlf (0 i 1a co:
N; _omp N

np=ngR T

nj noo. .
hodc — = - (1a hing sa).
1
7.4.2.1. Ugc Iugng trung binh ting thé
. N N . P BN N % . ,:ﬂ . s T
Goi p it trung binh cua ca tong thé. x; 13 trung binh miu cia 10 tha i, 87 1a
phitdng sai miu hi¢u chinh ciia (6 thit i ta ¢o:

- Ude ledng didm cda p . X = N 2 ;iN

- Udc lwgng khodng cho L vdi do tincdy [a 1 - o

X'Zu 28 <}.l<\+/lu2q (7.5
. “f 5
Vi - o s% = )
: AT U

Tx;-xi)’

Siz =

n; -1

N; ' n;

W, =— = -

ey f N;
. .z A o DR | T ¢ S
Khi cie don vi miu dude phin phdi theo ty 16 thi N = N =f; =t

i

L
b Stratilicd random sampling
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K wlgl
.
Khido s> =(1-) Y —=L.
X
i= N

Vi du: M6t cude nghién citu vé thfi gian xem tivi trung binh cda hoc sinh
trong tuin duge thuc hién § i rudng ti¢u hoc. Ngudi tz ién hanh chon miu
& hoe sinh tir cde khdi 1dp 5, khéi 18p 4, khdi 18p 3. S& hoc sinh mdi khéi v
s6 miu dude chon ra tir mdi khéi(theo phvdng phip chon 1y 18) 1an luot 1a:
N, =250, 0, =50 . Ny = 280, n= 56, N, = 300, ny = 6.

Ta <o gid (ri trung binh va dé 1¢ch chudn vé s& thisi gian xem tivi trong
tan lAn hudt 13

X1 = 13.54 @it s, = 3,02 gidh; x2 =15.62 giih; s, = 4.25 gty x3 =14.25
gt .= 2,98 gid; N =830 :n=166. '

Hay wde lwgng diém va khodng cho thdi gian xem tivi trung binh cia hoe
sinh tiéu hoc trong tuan vdi 4o tin cay 95%.

Giat:
+ Udc luong diém cho pla: ~
— K _ 2 2
= izm _ 13,54x250 +15,62x280 + 14,25x300 1450 giis
Ni- 250+ 280+ 300
+ Ué’c lvgng Khodng cho p, ta tinh:
. 2
W S
52 =(1-f) 3 Wisi
i=1 n]
(ggo__] x 3,022 (3‘50")' x 4,257 {ﬂlJ- x 2,98
. led 830 830 _ 830
=(1- ) . + : +
830 | 50 56 60
= 0,058 S
=>3;=024"

Vi db tin ciy 95% trung b‘mﬁ cla tdng thd
X - Zg /255 <p<X+ Zo /285
14,5 1,96 x 024 < < 14,5 + 1.96 x 0.24
14,03 < < 14,97
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Nghia 13 thdi gian xem tivi trung binh cha hoc sinh tiéu hoc rong 1 in
nim trong khoang 1 14,03 gids d€n 14,97 gid vdi do tin iy 95%.

7.4.2.2. Ude ugng t¥ 18 tdng thé:

Goi p, 1in lugt 1a ty 1¢ cdce don vi cd tinh chdt nao d6 ma ta quan lim cia
tng thé va cha o thir i,

- Udc ivgng didm cia p dude xdc dinh bdi:
RS -
p=--2ZN;p; = 2Wipi
Ni- i

- Udc hrgng khodng cho p véi do tin ¢y 1 - o

P-Zy/28p <P < P+ 2Zq/25h (7.6)
K \N2 A1 -p: n:
vdi 5% = Z_MM(I___J_)
i=k ni'1 N]
khi phin phéi miu theo ty 1€ thi hi _n
1panpmmu C(‘}yc j: —— = —-
N; N
K 2
A 2 n, < wipitl-p;)
neén : st ={1-— PR LEA
P N)|=l ni'l

Vi du: Mot huyén mién nii gdm 3 xd. Ngudi ta ién hanh diéu tra 1y 1€
ngudi md chit cda huyén (= 8 wdi) bing phudng phdp phan 18 s& nhin khilu.
SG miu va s6 ngudi mb chif trong miu cda cdc X wong dng la:

N, =1200; n, =120; m; =6
,=2400: ny =240 my =15
N, =1800; n,=180; m;=13
{phin bd theo 1y 18).
Hay wdc lwgng di€m vi khodng cho 1 1& ngudi mb chit cia huy¢n vdi dd tin
cay la 95%.
Giai _
Tacé N =N, +Np+Ny= 1200 + 2400 + 1800 = 5400
n =g+t + = 120 +240 + 180 = 540
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my _ 13 _ 0625
P27, 240
my 13
=T o002
P ]
* Udc lugng didm cho (¥ 1€ p la: _
3
5 =._1# $piN; = 0,05.1200 +0,0625.2400 + 0,0722.1800 ~ 0,0629
N =1 5400

Nghia 13 1y 1¢ ngudi md ch¥ ciia toan huyén 12 6,29%.
* Udc gng khodng cho ty 1€ pla:
P-Zq/28p <P < P+2Zg/25p

Trong d6:

( 540]
= l— K
5400

2 2 2

0 4 0

12001 0512 005) | 2120 ] 0,0625(1 - 0.0625) 1800 1" 5 9722(1 - 0,0722)
5400 5400 5400

+ +
120-1 240 -1 180 -1

= 0,00009875
=55 = 0,009937

0.0629 — 196 % 0,009937 < p < 0,0629 + 196 x 0.009937
0,0434 < p< 0,0824

Nghia 13, véi dd tin ciy 95% ty 16 ngudi md chi cBia huyén nim trong
khodng 1 4,34% dEn B2A%. 1o e

Phudng phép chqn miu phin 18 c6,atu diém 14 fhyc hign thugn I¢i, phin tich
s& liGu kha todn dign va higu qua hon 14y miu ngiu nhién don gidn. Tuy
nhién né ciing ¢6 shuge diédr laodf itive hien phueng phap chon miu nay
ddi hdi phéi c6 cic ngudn thﬁng tin c6 s&n va nhitng ki&n thifc, kinh nghiém
vé §ng thé nghién cire 4€ c6 th& phén 15 1dng thé. Phirdng phdp chon miu

L
iyl
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phan 13 phidn ndo dva vao nhifng kinh nghi¢m phédn dodn chd quan, nén cdn
phéi tudn theo nhilng nguyén tfc chung khi ti€n hanh phan t& nhy sau:

_ Phii dim bdo tinh ddng cht ciia 18.

- $3 1§ khong dude chia qud nhé va qud nhidu, s& don vi miu clia t¥ng
16 phai did 1dn d& dam bio do tin cdy cho uwdc lugng.
7.5 Chon miu cé khdi (miu cym) 1
Chon miu ci khdi 1a phudng phap & chitc chon miu trong d6 s& don vi mau

dude rit ra d€ didu tra khong phdi 1a 1ng ddn vi 1& 1& ma 1 timg khdi don

vi. Nhu vay trude hét 18ng thé chung dudc chia thanh cdc khdi, sau dé chon
agiu nhién mot s khai dé diéu tra.

Gid st 10ng thé chia thanh M khdi. Miu gdm m khéi dudge chon ngau
nhicn tit M khoi vi diéu tra dudce thyc hién trén tAl cd cdc ddn vi ctia m khoi
dudgce chon, Goi:

Ry, By, . N lan UGLIR s ddn vi tdng thé cfia khoi it 1, 2,.., m.
X1,X2 500 X 10 TG i4 trung binh clia khi thit 1, 2,.., m.

D1 P2s - P 14D lUGL 18 1y 1€ cdc ddn vi ¢6 tinh chdt nao d6 trong kh&i thi 1,
2,..,m.
+ Udc lugng di€m cho p va p lan lugt 1a:
m _
2 xin;
Trung binh: X= i~
m

> n;
i=1

Ty 1&: p=—"—"
2 n;

i=1
+ Udc Wwgng Khodng cho p va p vdi dd tin céyll - o ldn lugr 13:
;—Za;25; <M <;+ZO‘J’25; (LN

P-Zys28p <P <P+Zas2Sp (7.8)

' Cluster sampling
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m — —_
an(xi -Jf.)2
_ M-m % i=1
- —23
Mmn~ m-1

vii: S

PR

S n2(p; -2
n‘." . -

2 M-m i=l i Pi 7P
S, = x

—_F
Mmn~ m-1
m
2 n;

Trong d6: 1 =— : S§ don vi tinh trung binh cho mt kh&i.
m

Vi dy: Mot (inh ¢6 6 huyén gdm 519 dp. Ngudi ta chon ra 10 &p mdt cich
ngdu nhién. 86 li¢u v¢ thu nhip cla hd gia dinh va 1§ 1¢ hd ¢6 thu nhip
hiing nam dudi 7 tricu ddng dude cho trong bing sau. Hiy ude lugng diém
vt khodng vé thu nhdp trung binh hiing ndm vii ¥ 1& ho ¢6 thu nhip hilng
nim dudi 7 tri¢u ddng cho toan tinh vdi do tin ciy 95%-.

Kp S6 hd (n) Thu nhip trung binh Ty 1¢ h$ 6 thu nhip nhd
(trd) (X;) hdan 7 triu dbng (p,)
| 150 15,234 0,1224
2 125 14,126 0,0982
3 65 12,150 0,2246
4 120 10,280 | 0,3546
5 140 13,150 - 0,1825
6 200 16,110 {7 02246
7 110 11,210 T 0,3410
8 gs: . f 8240, - ) 01240
9 w2 | easo -] oaozs
10 40 | 15320 | 02234

T

Tac6: M=519 :m=10.
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+ Ude Iugng diém chio p va p 1an lugt 1a:

2 Xinj
— | 15.234x150 + ... +15,320x140 _ 16423300 _ ) o
T m 150 +125+..+140 1267 ’
2N
1=1
3
.n.
. S P 63,0316 02076
P™ m 1267
Eni
i=1

hang nim cua mét ho gia dinh dude udc lugng

Nghia 13 thu nh@p trung binh
16 ¢6 thu nhap hang nam thip hon 7 triCu ddng

13 12,962 riéu ddng va 1y IC
1a 20,76%.
+ Udc ligng khodng cho p va p vdi do tin cdy 05% .

o Udc lugng khodng
m
2 0
1267

=l - T =126,7
m

Ta ¢h n=

L |
> n?(xi-x)° 2 2 2 2
=1 _ 150 (15,234-12,962) +...+140° (1 5.320-12,962)

m-1 10-1
=133.464,7482
m — —
¥ n?(xi -x)°
sz _ M-m i=1
* m-1

Mmﬁ2

_ (519—10).133464,27482 08153869
519.10.126.7

s- =0,9029878 wri¢u dong = 0,903 tri¢u dbdng.

x_.

VEi do tin ey 95% — a=53% , fun =105 = 1.96.
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Ta ¢6 wde lugng khoang cho p véi d6 tin cdy 95% 1a:
12,962 ~ 1,96 x 0,903 < p < 12,962 + 1,96 x 0,903
11,192 < p < 14,732

Nghia 13, vdi 3 lin cdy 95% thu nhip trung binh hang nim ctia mot hg nim
wong khoang tir 11,192 triéu déng d&n 14,732 tri¢u dong.
o Udc lugng khodng cho p:

mn

Zni(p;-p)’
Ta ¢é: Gzl = 106,7959839
m-1
SZ _ M_m %n;(p|‘p)_
’ Mmﬁz m-1

_ (519 -10)x106.7959839
519.10.126.7°

= §; — 0.0255

=6,52457x10""

Viy udc lugng khoang cho vdi do tin cly 5% fa:
0.2076 - 1,96 x 0,0255 < p < 0,2076 + 1,96 x 0.0255
0.1576 < p < 0.2576
15,76% < p < 25,70% .
~ Nghia 13 véi d tin cdy 95%. Wy 1& hd ¢6 thu nhdp hang nim dudi 7 ricu
dong trong tdng cichd 8 tinh niito trong khodng tir 15,76% d¢n 25,76%.
Phuong phép chon miu theo khdi ¢6 wu diém la khong cén thi€t phai
xdy dung mdt danh sdch i§t'ch cdc phdn 1if trong 18ng thé nghién ctfu nhy
phdi [Am trong 1y mAu ngdu nhién don gidn hay chon mAu phin t8. Cic
phin t& duge chon didu o w3 Gp vung theo timg kHi vue én han ch&
dudc chi phi va thdi gidh Uilh. Tily-nhieh plitfong "tﬂﬁp‘-‘éhgn Ay theo khoi
ciing 6 mhude B 1A dd'cde-ol vi ¥nda' b trung, khong phin b3 déu
trong tong &, tith dai difn ¢ika idd ‘& thE khong 'f:&@phéﬁ’?;ai‘ 58 chon miu
¢6 khi nang phdt sinh ¥6n hoh,  * - T Aot e e
Bén canh cdc phudng phip chon miu nglu nhién trén déy, wong thuc
& ngudsi ta con sit dung cdc phwing phap chon miu phi ngiu nhién. Diéu tra
chon miu phi ngdu nhién la phudng phdp lva chon cdc don vi clia tdng thé
vio miu didu tra rén cd s& xem xét chii quan cda nha thong k&. Chon miu
phi ng&u nhién khéng hoan toan dya trén ¢d sd todn hoc nhy chon miu ngiu
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phi ngdu whién khong hoan toan dua trén ¢d 58 todn hoc nhu chon miu ngau
nhicn ma doi hdi phai k&t hop chit che gilfa phén tich 1y ludn vdi thyc 1ién
xi hoi. Mudn cho chél ivgng (i ligu didu tra 161 phii gidi quyCt cde vin d¢
sau:

. Phai dam béo phan 3 chinh xdc doi wigng didu tra. Phin 18 18ng (hé
gitip cho viéc lya chon cdc don vi mu ¢6 kha niing dai dién cao cho ¢d téng
thé. i

- Chon don vi diéu tra: Vi1a chon mAu phi ngdu nhién nén cdc don vi
miu duge hya chon dva vao kinh nghiém cda cac chuyén gia hodc qua bhan
bac phan tich 1p thé. Thudng ngudi ta chon nhitng don vi ¢6 mitc dd tiéu
(hitc gén v8i s8 trung binh cla ting bo phin nhit, ddng thdi cling 1a mike dd
phd bi&n nhat trong bd phan do, hojc nhitng don vi ¢6 kinh nghi¢m veé mdt
mat nao 46 (didu tra ¥ ki€n chuyén gia). Vi du didu tra ¥ ki€n chuy&n gia v
mot s6 van d& ¢An gidi quy&t nhy: vin d& tidn luong, vAn d& thirdng binh xi
hoi, vin dé bio hiém...

- Sai & chon miu: Sai s§ chon mdu trong chon phi ngiu nhi¢n khong
1h& tinh duge bing cong thifc todn hoc ma phdi thong qua nhin xéL, so sinh
4& udc hugng ra. Khi suy rong k&t qud didu tra chon miu phi ngdu nhién
agudi ta suy rong e ticp, khong suy rong ¢6 pham vi nhyt chon ngau
nhién.

- Huin luy&n nhan vién tham gia diéu tra: Trong chon miv phi ngiu
nhién ¥ ki&n chii quan ciia con ngupi déng vai trd quan trong. Chinh vi vay,
mudn 13m 15t cong téc didu tra, ngudi cén bd khong nhitng phai thanh thao
vé nghiép vu, am hiu v& hign wong nghién ¢itu ma ¢cdn cin phii trung thuc
va 1am t61 cdng tdc 18 chitc vin d0ng quin ching. Cin b didu tra cn gidi
thich cho moi ngudi hiéu rd muc dich nghién ¢itu d€ ho tich cuc va wr gide
tham gia, tf gidc khai béo.

Pidu tra chon miu ngiu nhién va phi ngdu nhién déu 1a cdc phuong
phip chon miu ¢ hi¢u qua. M3i phuong phip cé nhifng ml wu nhugc diém
ridng ctia 06, thich hgp vai ting hi¢n ugng nghién citu. Trong thyc (& ndu
hict khéo 160 k& hdp ¢4 hai phudng phdp chon nay, k&t qui didu tra s¢ ¢6
chat lWgng cao va thii we [Am cling ddn gian hon.
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CHUQONG 8 :
KIFM PINH GIA THUYET!

8.1. KHAI NIEM:

Cic dic trung clia miv ngodi vide sit dung d€ ude lugng cac ddc trang cua
tdng hé con dugc diing dé ddnh gid xem mot gid thuy&t ndo do ciia Wng thé
Ia diing hay sai. Viéc tim ra k¢ ludn d& bac bo hay chdp nhin mou gia
thuyét goi 12 kidm dinh gid thuyét.

Vidu:

[. MOt nha sdn xudt cho rling trong lugng trung binh cia 1 goi mi 1A
75g. P& kiém tra ditu ndy la ding hay sai, chon ngiu nhién mdt 8 goi mi
ra d€ ki€m tra, tinh todn.

2. Mot nha sin xudt cho riing 1 1& ph& phim 12 5%. Pé kiém tra di€u
nay 12 ding hay sai, chon ngdu nhién mot s8 sdn phim ra d¢ kifm tra, tinh
odn.

3. Mot nha quin trj Markcting mudn ki¢m tra gid thuy&t: “doanh thu
clia cong ly ting trung hinh it nhat & 7% sau doL quing cdo™ P& kifm tra
did¢u nay 1a ding hay sai bing cdch ligt k& doanh thu trade va sau chién dich
quing cdo dé€ tinh todn. g '

8.2. GIA THUYET H, VA GIA THUYET H,

8.2.1. Gia thuyét H,%: .

Gi s i¥ng thé chung c6 diec g © chve biét ¢nhe trang bBinky1 1,

phiting sai). Viéi gid ri: 0, au thé cho: sade nivo. 46, 18 cén: hidom dinh gid
thuyét H, : 8 = 8, (kiém diah hai bén) hedc gidrhuy&e 1 mHtday. gid tri,. Iie
dé 1 'H" :e ‘2' Bﬂlhﬂﬁ-c;, Hﬁl: e$|el1‘gkiém d'inh m@t béq)'r,“‘ ST ' ! o,

822 Gl thagBb B, . it |
Gia it By lﬁ-'ﬁﬁt-wih'gi&qeﬁivaﬁa'slﬁ= R B e i cenyBEI, R
(hi ' d" thaydit By shi va nigeti lad i dlatse goi 1y @i Huykeeifi
Lok S W T Hie S S e

e tod i L gl

Y
4.

1
Hypothexsis testing
* Null hypuothesis

3
T Alternmitive hypothesis
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Vay cip gia thuy&t H,va H, dugc the hién trong cdc truting hop kig¢m dinh
nhy sau: '

- Trong trudng hop kiém dinh hai bén '

H, :6=806,
H,:0£6,

- Trong tritding hop ki€m dinh mot bé n’
{H 020,

1]

H,:0<8,

H,:0<0,
hodc:
H,:0>90,

Vi du; Mot nha sén xudlt cho ring trong lugng trung binh clia mdt gdi
mi 1a 75gam, d€ kiém tra 1i wyén bd ndy 14 ddng hay sai ta ¢6 thé dat gid
thuyét :

H :6=T75
H,:0275

8.2.3. Sai 14m loai 1 va sai ldm logi 2 *:

Vi chi dya trén mot miu d€ k& ludn d&n céc gi4 trj cia 1ng thé&. nén
ta 6 thé pham sai l4m khi dva ra k&t ludn vé gid thuy€t H,,. C4c sai 1am 46
la:

1. Gid thuy€t H, diing (tifc thuc té 6 = 6,) nhung qua kiém dinh ta k&1
luin gia thuy&t sai tifc 12 8 = ;, va do vy ta bc b6 H..

2. Gid thuyé&t H, sai nhung qua kiém dinh ta k&t luan gid thuyél ding
va do viy ta chdp nhin gid thuy&t H,. :

Ngudi ta quy uéc goi sai 1dm & truting hop 1 1a sai ldm loai I uic 1a bac
bd gid thuy&t H, khi gid thuyét nay ding, con sai lim J (rudng hdp 2 12 sai
14m loai 2 tdc 12 chdp nhin gid thuy&t H, khi gid thuy€t nay sai. Nhu viy
khi 1a bic bé mot gia thuy&t 12 ta c6 thé mic phdi sai 14m loai I, con khi ta
chdp nhin modt gid thuyet 12 tacd thé pham phai sai 1dm loai 11 . Thyc ra

i .
Two- tail st
2 i
One- tail lest
k!
Type 1 error

4 Type kL error
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sai 1m loai 1 va logi 2 rit twdng d6i, n chi dudc xdc dinh khi ta da dat gid
thuy&t H, va thdng thudng sai ldm nao gy ra t8n thit 16n hdn ngudi
ta s& dat gid thuy&t H, sao cho sai lim d6 1 loai 1 va dinh trude khd nang
méc phii sai 1im loai 1 khdng vudt qud mdt s& o nhd nao dé, e 1a thuc
hién ki€m dinh gid thuy&t H, ¢ mic ¥ nghia a cho trude. N&u o cang bé thi
khd ning pham phdi sai Am loai I cang it, uy nhién trong trudng hdp nay
x4¢ sudlt sai 14m loai 11 s& ting 1én. Ching han néu 18y o = O thi s& khong
béc bd bat ky gid thuySt ndo, c6 nghia Ia khong mic phii sai 1dm loai 1 va
nhit vy xéc sudt sai lam loai II s€ dat cue dai.

N&u quy&t dinh xdc suilt bic b gid thuy&t H,khi gid thuy€t nay diing
14 o thi xdc sudi 4& chip nhdn né la (1 - o). Ngudi ta goi o 1a mifc ¥ nghia
clia kiém dinh'.

Ngudge lai vai sai 1am loai 1, sai lAim loai II 12 loai sai 1im cia vige
chip nhan gid thuy&t H, khi gid thuy&t nay sai. N&u xdc suat cha viée quyét
dinh chip nhin mdt gid thuyét H, sai dude ky higu 1a B thi xdc suflt ¢é béc
hé gia thuy&t nay 1a (1 - B).

Nhitng quy&t dinh dya trén gia thuy€t H, dugc tém tit nhy sau:

Gia thuyét H, ding Gig thuy€&t H, sai -

1. Ch&p nhan gid | Xdcsut quyétdinh | Xdc suit sai lim loai 2 12
thuyé&t H, diingla (1 - o) B

2. Bdc bd gid | Xdc sudt sai limloai 1 | Xdc suat quy€l dinh diing
thuy&t H, Ba 1a (1 -

Vi dy: Mt nha kinh doanh sau khi dp dung céc bién phip khuyé&n
' mii mudn tim hidu xem Igi nhudn c6 ting 1én hay khong. P& thyc hién viée
ki€m dinh gid thuy&t ta xét céc rudng hdp cho trong bing sau:

i

! Significance level
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Gia Thye & Bac b gid thuy&t H, | Chip nhn gid

thuy&t H, thuy&t H,
' Lgi nhudn c6 ting MZc sai 1dm loai | K& ludn ding
“Lgi Xdcsudt=o Xic sudt= 1-B
nhuin cd i ] R . ]
ting” [.gi nhuin khong 1ang K&t ludn ding Milc sai fam loai
Xic suit = 1- o il
) Xicsuat=[3
“Lasi Ldi nhudn ¢6 ting K& luiin diing Mic sai lim loai
nht‘r:_m Xdcsuit=1- 1i
khéng Xic sudt = B
ting”
L¢i nhudn khong ting | Mic sai lim loai | K& ludn diing

Xic sudt=o l Xdc sudt=1-[3

( day ta nén dat gid thuy€t nhu (h€ nao? Mu6n vy ngu’dl ta phai
xem xét sai 1Am ndo quan trong hon, tifc 13 khi mic phai s& chiu t0n that 16n
hon va s& dat bai toan d€ sai 1lAm do6 1a sai lAm loai 1. RG rang lgi nhudn
khéng ting ma bdo cd la sai lAm “nghiém trong™ hdn sai lam: I¢i nhuln c6
ting mi bao khong. Do viy nén dat gia thuy&t H,: “Lai nhu(m khong ting ™.

Trong thuc 1€ doi khi nguisi ta ki€m dinh gid thuy&t vdi gid thuyct
di dang 6 > 8, hodic 0 < 8, . N&u bing kinh nghi¢m hojc qua phitn tich ta
bict duge chidu hudng 1a 6 > 0, thi ta cd thé dat gid thuy& dai dang 0 > 0,
hojc ta hi€t duge chidu urdng 0 < 6, thi tired thd dat gid thuyCi doi dang (J <

NE&u gid thity&1 ddi ¢6 dang H, | 8 > 0, thi dugc goi 1a ki dinh ben
phéi (Vi mién bic bd nim vé phia bén phai cia mién chip nhin).

Néu gid thuyét d6i ¢6 dang H, : 0 < 8, thi dudc goi la ki€m dinh bén
trdi (Vi mién bdc bé niim v& phia bén trdi ciia mién chdp nhin).

Néu gia thuy&t déi o6 dang H, : 0 £ 8, thi duge goi la ki¢m dinh hai
b&n (Vi mién bic bo nim v& hai phia ctia mién chdp nhén).
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VRN

/ \\/( \/,zwm-z\

*25!2 2032
Mids cbfy 1tan ‘ Mida ml Mids bic | Mida cbp s Mids b !d‘hé‘a chifp ztan Mgt
bé 26 bo
Kafm Siah bén phii Xafm duh béa T Xiém J15h hai bén

Hinh 8.1 Mién bac bo, midn chdp nhin rong ki€m dinh

Vi du: MOt ¢cong ty sau khi dp dung wie bién phap Khuy&n mii mudn aghién
cifu xem mige 161 nhudn o tang I¢n hay khong. Trude khi dp dung cie hién
phdp Khuydn mii Idi phudn trung binh cia ¢dng ty rong ngay 1a 10 incu
ddng.

O day ta nén ddt gid thuy¢t Hy nhy th& nio? RS rang bing kinh nghiim ta
thdy vigc dp dung cde bicn phip kKhuy&n mdi s¢ lam ting Igi nhudn. Do vay
ta dit gid thuy€l dor H, : “L¢i nhudn rung binh > 10 ricu dong ™ va ta ¢d
gii thuyGt.
H, : * Ldi nkudn trung binh < 10 triCu ddng™
_ H, : * Lyi nhudn trung bish > 10 wicu dong”
i nhicn d& kiém dinh gid thuy&irén ta phdi thu thip s ticu wén miu a&
tinh toin. ! '
4.3. KI'M DINH G1A THUYET VE TV LE TENG THE:
Gia s lun;, {h¢ chia hai toai phindc Ty 1¢ phin il cé unh chit Adap
chita bict Goi p R 1y 1€ cdc ddn vi ¢o llnh -..hal A lron;, miu. Vm mgu Idn,
n = 40, 1y 1¢ miu ped phin phm c.hu.m Ku:m dinh ﬂm thuy¢t vé p duge

e

thue han nhtr sau:
- Hal g:.u lhuycl Cu fhc. thlft. hu.n théo 1 mm 3 rudng hu‘p satr
T ru’dnz, hdp I 'H., : p p,, (p., l.l um iri cho lru‘ﬁt.)

'p # P o
Truting hgp 2 Ho:p=p. hodc Ho: p = po

H:p<po
Trudsag hp 30 H, 1 p 5.pe holle Ho PP
Hyip>pe
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- Tinh gid trj cda udu chudn ki€m dinh (goi tdt 1a gid tri kicm dinhy.

P-Po

7 = (8.1)
,po(1 —Po)
n
- Quy tic kiém dinh: Dudc om t41 trong bing sau:
Gid thuyét | - Bécbd Ho khi: N

H,:p=Ds, 7> 2up hOACE < -Zuyn2
Hy:p# P Hay |2 > Zg/2
H. :p=p. hodc Ho:p2po 7< Y
Ho:p<po
H, : p = p, hoac Ho:p=po 2> 7y
Hi:p>pa J

Gid st ta c6 kiém dinh hai bén:  H,:p=po(po Ia gid tri cho trudc)
Hi : P 5& pu
Ta thire hién nhy saw:

Tit o di bi€t ta tim 2z, biing cdch tra bang hodc ding ham NORMSINY
trong EXCEL

+ Néu lz\ LZyypla chip nhin gid thuy&t, coi p= Por
+ N&u |2] > 2/ 1a bic bd gid thuyél, coi p # Po-
Va khi dé: _n€up >p.taxemp>Po

-nfu p <p.taxemP< P‘,.

Vi du: Mot nha mdy sdn xudt san phim véi ty 1€ sin phdm loai 1 ldc ddu 1a
0,20. Sau khi 4p dung phuong phip <in xuit méi, ki€m tra 500 sin phim
thi'y s6 san phdm loai 1 14 150 sén phim. Cho k&t luin v& phwong phép sin
xudt méi nay v&i mic ¥ nghia o= 1%. - . '

Giai
T§ 18 sin phidm loai | ¢ ddula p.=02.
T¢ 1& sin pham loai | khi dp dung phuong phip m6i 1a p chua biét:
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- Ta dat gid thuy¢t:  H.:p=po. =02

H, :P'r“'p.n =02
- Kiém tra gid thuydt:
Gid tri kiém dinh : z =P Po

Po(1-Po)
a
. 15
Ta Cé: p §6£)——03 n=500; ZO,OUS =2‘58
7z = ._m.z___ o 5’59

Vi i?‘ =5.59 > 7, = 2,58 nén ta bic bd gid theySt wic 1a p = p, = 0,2 nghia 1&
phuong phdp sdn xuidt mdi da lam thay d8i ty 1& sén phdm loai 1. Do p =
0,3 > p, = 0,2 nén p > p, = 0,2. Viy phuong phap sin xuit mdi c6 hicu qui
.

Thyc ra vdi gid tri ki€ém dinh tinh dvdc kha 18n, gid thuyét Ho bj bdc bo &
hiu h&t cic mirc ¥ nghia o cho trudc.

8.4. KIFM DINH GIA THUYET VE TRUNG BINH TONG THE
CHUNG: :

Gid st 18r.g thé ¢6 trung binh 12 p chua bi€t. Ta can kiém tra gid thuy€t :
H,: pu = W, (o cho trude).
l'll' 2 :)6 Moy

Cin cit vio miu gdm n quan sd1 doc lap 1a dlra ra quy lﬁc chdp nhiin hay bic
b gid thuy&t trén véi mic ¥ nghia o

Ta chia thanh h_al-l_ru'tlng hdp: -

ayn230:
al) o’ da hlé’l Ta tinh gid trf klém dinh:
Du’a_vioalathﬁz&n. S -
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N&u |z\ > Zqn ta bic bd gid thuy€l.
N&u lL' < 7 ta chdp nhin gid thuyCt.
a2) o’ chua hi€t: Ta thay o° = " (phudng sai hicu chinh miu).
b) n < 30:
b1) X c6 phin phdi chudn; o® ¢& bicl; ta lam gidng nhu trung hap
al '
b2) X ¢6 phin phéi chufn, o” chua bi&t:
Ta tinh gid tri kiém dinh:

_ X—Hy
s

1 2 trong bing phin phdi t student hodc diing ham TINV trong

t (8.3)

vi (imt
EXCEL
+NEu Y > 4, o tabdchd gif thuydt.
#NEu | <t,,, . ta chip nhin gid thuydL
Chd y: wong 181 ¢il ¢ic rudng hdp trn néu gid thuy@ da bi bac bo, ure la
7 W, khi do:

-N&u X > polpkEiludn p> po

- N&u X < pota k€Lludn p < o

Trén diy 12 truisng hop ki€m dinh hai bén, trong trudng hop kiém dinh mot
han vdi n = 30, ta ¢6 bing 16m tacsau:

Gia thuyél -~ Béc bd Ho khi:
H,: 1= M 2> Zan WOACZ < 22
H] : }J-i “‘I‘ ' . Hay ]Z] > Z(I."’Z
H, : p=p. hodc Horpzp, L1y
H p<He '
H,:p=u, hodcHorp<p, 7> Za
L§1:M>Lm

- E -
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Trudng hop ki€m dinh mdt bén véi n < 30, o” chua bift, ta ¢6 bing tom Lt
sau: :

Gia thuy&t Bac bo Ho khi:
H., : f= L ' 13> e hOACE < lhpup
[[} : I-l ?‘ }-ln Hay ‘ll > t'n--I.l.l A
H,: t=p, hode Ho:r p 2, 1< =Lyt
H, :p<p,
H, :p=p, hodc Ho psp, > b
LH. TN

Vidy 1: Mot mdy déng mi géi wr ddng quy dinh trong lugng trung binh I .
= 75g , 46 1&ch chudn 1i 6 = 15g. Sau mot thdi gian san xuit kiém tra 80 g
ta ¢6 rong lgng trung binh mdi goi 1a 72g. Cho k&t ludn v& tinh hinh san
xuit voéi mifc ¢ nghia « = 5%.

Gidi
Trong lugng trung binh quy dinh cho mdi géi mi 1a p, = 75¢ .
Trong Iugng trung binh thyc (& sin xudt1a p chita bicl,
- Ta ds1 gid Ishuyéf_l: COH,ip= '
H:p# W

- Kiém tra gid thuy&u: _ .

n=80>30: 0= 15 0 = 5% = 2z =225 = 1.96
Gid tri kiém dinh:

L Xopy _T2-750 0 ag
G 15 Lt ; 'l.‘ .

Jno V80
Vi |z| — 1.79 < 1,96 nén ta chip nhin gid thuy& H; . uic 12 sdn xudt dién ra
binh thudng.
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Giatrip : . _
Gia sir trong vi dy wrén ta ki€m dinh gid thuyét H, véi mitc § nghia o = 10%,
ta ¢6 cing k€ ludn nhu trén khong?
NEu o = 10% = Zyp = 254 = 1,645 <2 = 1,79 ta béc bd gid thuy&t H,. Nhu
viy c6 mdt vin aé datra & day 1a xdc dinh mitc ¥ nghia nho nhdt ma ¢ 46
gid thuy&t H, bi bac bo. Mie § nghia nhd nhit do goi 1a gid i p.

Ted Lai vi du trn vai gid tri kiém dinh z = 1,79 nhu vdy gid thuy&t H,
bi bac bd & bat e gid w1 ndo cia oo ma § 46 2, < 1.79.
Cy th€ ta Gim gid i p hiing cdch tra bdng z, 1a ¢6 k&t qud nhar saw:

o 1.79) = 0,4633 > /2=05- 0,4633 = 0,0367
o =2 x0,0367=734%
Do viy, gid thuyét H,, s¢ bi bic bod & bat ky mitc ¥ nghia a ndo ldn hon
7.34%.
Ta ciing ¢6 thé tinh p-value bing cich ding ham NORMSDIST wrong
EXCEL
Ta ¢6 : p-valuc = P(Z > 1,79) = P(Z < -1,79) = 1- NORMSDIST(1.79) = .
0,0367269
Ta ¢6 so dd sau:
50% 0% 7,34% 5%
| | ] ]
I | | I

0 1,645 1.79 186

¥

Hinh 8.1 Mién chip nhin, mién bic bé theo p-value
Trong thyc & viéc tinh todn du‘dc thyc hién biing cic phin mém thong
ké, cac k€l qua xif 1y 0 ligu bing may tinh thudng luon thé hign gid ui p.
N&u qui dinh trude mifc ¥ nghia o thi ¢6 th€ ding p-value dé k&t lan theo
a. Khi d6 nguyén tfc kiém dinh nhv sau: -

- N&u p-value < o thi bic bd Ho, thiva nhan H,.

. N&u p-value > o thi chua ¢6 cd s8 d& bac bd Ho.

l
Probabilily value ( p-value)
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Jgodi ra ngudi ta cfing ¢ (hé ki€m dinh gid thuyétl theo p-value va dude
i&n hanb theo nguyCn tie sau:

N&u p-value > 0.1 thi thuisng agudi ta chap nhin Ho.

N& 0,05 < p-value < 0.1 thi ¢in ¢in nhic ¢an than ride khi bice
hé Ho.

N&u 0,01 < p-valuc € 0,05 thi-nghiéng v& hudng hic bd Ho
nhiéu hon.

N&u 0,001 < p-vatue € 0,01 thi it ban khadn khi bac bo Ho nhifu
hdn.

NGu p-value < 0,001 thi 6 the yén tam kbi hdc b Ho.

Vidu 2: MOUnhd mdy sin xudt d&n chup hinh cho bict tudi tho trung binh
clia san phim 1a 100 gidh. Ngudi ta chon nglu nhién ra 15 bong thir nghi¢m
tha’y wdi tho trung binh 12 99.7 gid, > =015

Gi4 thuyct wdi tho ciia dén ¢6 phin phdi chuin. Cho k&t luin v¢ tinh hinh
sin X0l clia nha mdy vdi mite ¥ nghia o= 5%.

Giai:

Trung binh quy dinh 1 p, = 100 gid.

Trung binh thye (& sdn xudt 13 pchra hidt,

- Pat gid thuyCt Hyip= .

| S PR TR T

- Kidm tra gid thuy&u

N 15< 3 s =005 % = 99.7 = 100, Ly gs = 2,145

Gid tri kiém dinh:

t:;(_—-}l” _997-100

Joo s

vi M =3 > 2,145 ncn ta bic bo gid lhuyé‘l.

Do X =997 < o= 100 nén p<p, =100

Nghia 13 thue 1& sin phdm ¢6 tudi tho thip hon quy dinh 1 100 gid. K&t
ludn ndy dua ra 3 mite ¥ nghia 5%, nghia Ia kha nang ta ¢6 thé pham sai ldm
toai | trong k&L ludn ciia minh 1a 3%, '

Ta ciing 6 th& tim gid trf p biing cdch ding ham TDIST(t.k.1)
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p-value = P(T<-3) = P(T>3) = TDIST(3,14,1} = ,004776
of2 = 0,004776 = o = 2 x 0,004776 = 0,009552 = 0,95%

Ta ciing ¢6 cing k&t luin nhy trén, nghia 13 gid thuy€l Ho s& bi bdc bo & biil
ky gid tri ndo cla o> 0,95%.

'$.5. KIEM PINH GIA THUYET VE PHUONG SAI TONG THE:
Gid sif ta ¢6 miu gdm n guan st duge chon ngdu nhicn W 10ng thE ¢6
phin phdi chufin v3i phudng sai o™ chua bidl.
- Ta cdn ki€m dinh gid thuy&t
H.:o' =a
H :0" # 0,

Duya vio miu ta dua ra quy tdc chip nhin hay bac bé gid thuyCt trén vdi
mi¢ ¥ nghia .

- Quy ¢ thyc hanh;

2

0 n—1

Ta tinh gid tri kiém dinh: xz = (—-—_,—)S— (8.4)
S,
Bito, trbing ,2  tatradude 2 va 2
S b Xn-ta/2 Xn-1g-a/s2
+ N&u ,1/24 2 hay 12> X2 ta hic ho gid thuydl.
Ln—tl-al2 n-ta/2
+ N&u 2 < 12< 12 ta chip nhin gid thuydt.
‘n-ll-a/2 n-Lea/2

Trong trudng hgp gid thuyCt bi bic bé:
o 2 2 - x

+NCu s~ > 63 ta két ludn 6°> o
2 2 S Tt 2 2

+N&u s” <o, takétludno” <oy

Trong nhidu truding hgp la (hudng quan tdm dén vidéc kiém tra xem
phuong sai cfia 18ng thé ¢° ¢6 vugt qud mdt gid tri ndo d6 hay khong. Khi
d6 ta thue hién kiém dinh motbén va 13 bén phai véi gid thuydl

2 2 - 2
H,:o =05 hoicH,:0° < o

b 1
H :o >0y
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Va H, s& bi bac bd & mite § nghia o néu:

2 (n—l)S
x. 2 *>anu
0

Trudng hap kiém dinh bén trdi, véi gia thuy€L:
H.:o? =0, hoic H,: 0 200
H| B 02 < 0“2
H, s& bi béc bé & mife ¥ nghla a néu :
N
> _(n-NH8"
‘x =

2
< En-11-u

Go

Vi dy: MOl mdy tién w dong quy dinh phuong sai cia dudng kinh true mdy
bing 0'“ =36. Ngudhi ta 1ién hanh 25 quan sat v& dudng kinh cla true mdy

vi tinh dude s* = 35,266, V6i mttc ¥ nghia a0 = 5% la ¢é th& k& ludn nhy thE
nao vé qud inh sin XUAL

Giai
Ta a3t gid thuy&t: H,: o’ =0y’
H o' 200
—1 25— :
Gid tri klcm dinh: xz (n _))S (23 1;25‘266 =235106
o2

Q
Tra bing phan phdi ¥ 2 1a o6 xu o0ns = 39,3641

¥ 2_ 23,0156 < 39,3641 .
Nén 1a chip nhin gid thuy&1 H, nghia 12 tinh hinh sin xuit binh thudng.

8.6. KIEM DINH GIA THUYET vi SU KHAC NHAU GIUA 2 sO
TRUNG BINH CUA HAI TONG THE:

8.6.1. Kiém dinh trong trdc‘:‘ng hgp mbu phéi hqp titng cip:

Gi sif ta c6 miu gébm n ¢ap quan s4t 16y ngiu nhién o hai tdng thé X va
Y' (xll yl)! (XZs yZ)» Py (xn! YH) .
Goi‘f . 1ty 12 trung binh ciia hai 18ng thé.

H: {a trung binh cia n khac bid1 (% - ¥i ).
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s,: 13 46 16ch (i6u chudn ciia n Khdc bigt (i - ).

Gid sk ring cdc khdc bi¢L gilta x va y trong tdng 1thé c¢6 phan phdi chuin,

- Tacin kiém dinh gid thuyCu

H. : iy - py = D, (D, 12 gid tri cho trudc)

Hy - iy #D,

- (khi mudn ki€m dinh gid thuyCt p, = pyta 4t D, = 0)

Dia vio miu ta dua ra quy ic chdp nhin hay bic bo gid thuy&t trén vdi
mifc ¥ nghia o.

- Quy tdc thyc hanh:

Tinh gid L ki€m dinh : t= d:_sj)" (8.5)
vn
Bidt & tif bing phin phdi student ta tim ¢, .
+]t] >t 4. tabdcbo gid thuy€l.
LY ta chdp nhan gi& thuyEL..
Trudsng hop kidm dinh mdt bén, ta ¢6 bing (Om it sau:
- Gid thuy&t Bdc b Ho khi:
H,:px- 4y =Dy 1> Ly hOAC U < =Ly w2
Hi: pe- ty # D0 Hay {t|>t, .,
H, : - uy = Do hodc Ho: py - py 2 Dy t< Ly
H, :'pqt -ty < Dy

H, : gy - Hy = Dy hodic Hot pe - py < Dy 1> thia

Hy @ py - iy > Do

Vidy: Mot cong ty thue hién cic bi¢n phdp tang NSLD. S& li¢u v& NSLb
ctia 10 ¢Ong nhin duge thu thap trude vA sau khi thie hién cdc bién phdp
ting NSLD. "
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NSLD trydc va sau khi thue hién cdc bién phap } h
Cong nhan : (dng NSLD (kg/ngdy) | )
Trude khi Sau khi
A 50 52
B 48 _ 46
C 45 ' 50
D 60 65
E 70 - 78
F 62 61
G S5 58
H 62 70
1 58 67
K 53 _ 65

Quén ddc phan xudng cho ring khong ¢6 syt khac nhau v& NSLD wung binh
trude va sau khi 4p dung cdc bién phdp ting NSLD. VSi mic ¥ nghia 5% cd
th& k&t ludn gi v& 13i wyén bd ciia qudn doe?
Giai
Goi i, , Ky 12 NSLD trung binh sau khi va trwde khi thire hién cdc bién phdp
ting NSLD.
Ta dit gia thuyét: H, : Py - By =D

H] B ”-y #'Du. T
T s6 li¢u trén.ta.tinh dugc H =49:5,=44833 .-D,=0. .

P 49-0 49 _
G' . l . k. A d h : . .= - =
id tri kiém dinh- | t 4,4833 14177

J10

3.456

t = U = 2262 Vi |t = 3,456 > 2,262 nén ta bic b gid thuy&t H,,
Nhir viy ta ¢6 thé k&1 Iudn 131 tuyén bd clia quin ddc phin xudng 13 sai.

Vi d =49 > D, = 0 nén p, - g, > 0. Nghia 12 & mifc § nghia 5% cdc bicn
phdp ting NSLD da lam ting ning sudt trung binh. '



8.6.2. Kiém dinh trong truling hop miiu djc 8p:
Goi n, . 0, 14 cdc méu dude chon ngiu nhién doc 1ap tit hai 8ng hé ¢6 phén
phdi chudn X va Y. C6 vung binh 13 @, , 3y s phuong sai la Gi,Gi 1 vA trung

binh miuv la XY -

_Ta cin kiém dinh gid thuyéu H,: i - By = Da(Docho trudc).
Hy:pe- By # Do

Dya vio miu ta difa ra quy tic chip nhin hay bic bo gia thuy€l wén véi

mic ¥ nghia o

- Quy t4c thyc hanh:

Tinh gid trl kiém dinh: (8.6)

Bit o ta tim dudc Zen.

+ N&u \z\ > 740 13 bic bd gid thuy&t

+ Néu \z\ < 74n (a chip nhin gid thuyét.

Trudng hgp ncu chua piét phdng sai (ng thé, kich thuéc mau 16n

(ny,. ny = 30) 1 vin c6 (hé ding cong thic nhy trén va thay

7 .2 22
o, =8%.0y =Sy-

Trudng hop ki€m diah mot bén, ta c6 bing 16m 4t sau:

B4c bd Ho khi:

H,: b« - By = Do 2> 7 hOACZ < -Zon

H, :p.x-]l_v#Dn : Hay ‘Z\>Zu!2

H, : py - By = Do hodce Ho: e - By 2 Do

H-,. * p - Hy < Do

e ——

Ho : M - Hy = Dohodc Ho: i - Hy £ Do
Hi: - By > Do
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Vi du: Mot trai chiin nudi chyn | gidng gi d¢ tién hanh nghién ciu hidu
qud cta hai loai thitc An mdi A va B. Sau mdt thdi gian nudi thit nghiém
ngudi ta chon 50 con ga nudihing thire 3n A vi thiy trong ludng trung binh
1 con la 2,2kg dd léch chudn B 1,25 kg va 40 con gi nudi bing thife 4n B,
trong lugng rung binh | con 12 1,2 kg d6 1¢ch chudn 13 1,02 kg. Gia si ta
mudn kiém dinh gid thuyét H, cho riing trong lugng trung hinh ciia 1 con ga
sau mot thdi gian nudi trong hai trudng hdp 1a nh nhau véi mide ¥ nghia o =
0,05,

Gidi:

Goi iy . 1y 12 trong ludng trung binh cda 1 con gd nudi bing thite dn A v B.
Ta dat gid thuy&t:  H.:po-p, =0

Hy:tpe-p, 20

Tacd: x =2.2: 5, =1.25:n, =50
Y =128 =2 10230, =40 7 = 7o = 1.96
- . -] B 2 2_ :
Gid i kicm dinh ; zZ= =4179
1, 25' 1,02°
50 40

Vi [z =4,179> 1,96 nén ta bic bd gid thit H,,

Do x>y nén My >py

Nhlr vay vii mt{c y nghla o= (l (05 ta b lh(.. noi riing trong lu’(im. lruub binh
ctia | con ga pum;p?m_g thitc An A I3n hun nudi biing thie dn B.

Trong trudng hup miu nhé o, hojemy hodic cd hai < 30,

Ta ¢o thé thye hign kign‘l’"dihli\«'é su khic nhau gi'ii‘a.- Hai s& (riirig binh ciia

hai 10ng th& vdi gid dinh ¢d hai (g thé ¢6 phan phdi chudn v phuong sai
cha hai 18ng thé biing nhau.

- Ta ciin ki€m dinh gid thay6t: - v H, o, < pe=D, -
Hl:l-lx'l-lyiDu : o
- Quy uic thyc hanh:
Tinh gid ri ki€m dinh: ~ t= y_ 0 (8.7)
2,1 1
sT(or+ )
Ny oy
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Trong do: s."! - (ny 'l)si +{n, —l)si
T (ny+ny=2)

Tif o, tra bing phin phéi student vdi ng + ny - 2 bic wrdo déum t, ,, 5.
+ NS > t, ., 2,2 lahicbo gid thuy<t.
+NEu | Sty 4n2an @ chip nhin gid thuyét.

Truting hop kiém dinh mot bén, ta ¢6 bing t6m 1 sau:

Gia thuy&t Bic bd Ho khi:

1>ty +n -2.a2

Hu TRy P = D“

hodic 1 <-1y 4n 2,2
Hy:pe - #D0 '

Hay Itl > tn,‘+ n,-2,a/2

H, : p - ¢4 = Dy hodic Hot pe -y 2 Dy

t<- tn.+ n -2

Hy:pg- e < D

H, : po - oy = Do hodic Hot pe - 1y = Dy

L> tn,.+ n-2,0

H, : pe- 1y > Dy

Vi du: Ban lanh dao mdt cdng ty cho ring doanh 50 ting 16n sau khi
thyc hidn cdc bién phdp khuy&n mdi. Chon ngiu nhién 13 win tride khi
thyc hién cdc bi¢n phdp khuy&n mai va 14 tudn sau khi thyc hién cic bién
phdp khuy&n mai. Doanh s& trung binh va dd 1éch chudn tinh dude 14n gt
1a 1234, 1864 v3 324,289 (1ri¢u déng). Hay ki€m dinh ¥ ki€n (r&n véi mifc y
nghia a = 5%.

Gidi - |
Goi e By ¥in lUgt 1 doanh s6 trung binh sau va trude khi thie hi¢én cde bign
phap khuy&n mii.

- Ta dat gid thuydt:

H,:pe-py=0
Hy: -y #0
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Trong teudng hgp ndy o, 0y < 30, ta gi dinh phudng sai ciia hai t3ng thé v¢
doanh s& trwde va sau khi thye hién cdc bién phap khuy&n méi 12 biing nhau.
. P& udc Irgng phudng sai ta tinh:

(n, -Dsl+(n, =Ds} _(14-1)289" + (1313247

§ =--
(n,+n,-2) (14 +13-2)
_ 2345485 040104
25 '
Tinh gia (i kiém dinh:

v 1 1

gi(-- 4+ - 93819.4( -+ -

\[ (n‘ ny) (14 13)

o=5%. tn\ i, -2l = tli,l.i“-h = 1’708

Vi |t]|= 5,34 > 1,708 nén ta biic bd gid thuy&t H, nghia 12 i, 7 . do X >y

pén p > . Nh vdy vdi mifc y nghia 50 1a o6 thé néi ring doanh 6 rung
binh sau khi 4p dung cic bién phdp khuy&n mai di ting I1En.

87. KIEM DINH GIA THUYET vi SU BANG NHAU GIUA HAI
PHUONG SAl CUA TONG THE: | |

Gid st 1a ¢6 hai 'tdng th& phin phdi chudn véi phwong sai twong dng 12
c..0;. Tacin kidm dinh gia thuyét: '

2 2
Hy: 0, =0,
H,: U?{ ¢U§

Can ct vio hai miu n,, n, dudc chon nghu nhién_-d()c 1ap tir hai g thé v
phuong sai miu twdng Ung si ,si. ta da ra quy tc dé k&t ludn 1 chip nhin
hay béc bo H, vdi mic ¥ nghia o. '

- Quy tfc thyc hanh:

Tir hai mAu cu thé La tinh gid trl ki€m dinh: (8.8)

wn \m'
T L [ IR



(vdl giad thidl s > s\ . n&u khong ta dit ngudce lai).

Ta ira hing l-lsht_r - Spedecor vai n-1 vt ny-1 bicwr dn dé tim | LT

+N&u = s F L, antd chap nhan gid thuy&u

iz 18 bACBO gid thuyét.

- k] - by - -~ M 2 - :’. 2 -~ ~*
Trong trudng hdp bdc bo gia thuyét nghia la o # 0, vi 50 >5, il ta kGt
lndn o) > 6.
Truosng hdp kim dinh mdtbén, ta ¢ gid thuyé&t

r 2 . o2 2
Ho: 6, =0, hodcHo: oy SOy

Hy: G >cr\

e

Sy
Gig tbuyCt Ho bi hac b6 néu -5 > Pn -l
b\

Vi du: a€ kifm tra do chinh xdc chia hai chifec mdy t¢n ngud L chon nglu
nhién tf may 1 (x)ra 15 sdn phim, W mdy 2 (y)ra {3 sin phidn. phming__ sai
v& dutsng kinh sdn phim tinh dudc in fwgt1a 17 va 26, Vaimife y ¥ nghia ot =
5% ¢6 thd k& ludn hai mdy ¢6 do chinh xdc nhv nhau khong?

Gian

b}

Ta dit gid thuyCe  H,: o0 = S’

X ¥ .

Gid ui kiém dinh: 5 =—= 1.529

Tea bing phin phoi Fla cd by yoms = =305 vi 1,529 < 3,05 nln ta chip

nhin gid thuy&t nghia 12 hai mdy c6 do chinh xitc nhu nhau,
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8.8. KIEM DINH GIA THIET Vi SU BANG NHAU GIUA HAI TY LE
TONG THE:
Ta ¢é hai @ng thé X vii Y: g0i pe py V2 P, P, 1Y 16 cie ddn vi ¢6 tinh
chit ndo 46 ma ta quan Am trong ng the va trong miu.
- Tacdn kiém dinh gid thuyCt: Hoipo-py =0

H,:p.-pe#0
Cin oif vie hai mau n,. n, vdi (n,, n, 2 40) due chon ngdu nhi¢n doc lip W

hai (Gng thé X v Y a dva va quy e dé chip nhin hay bhic bo gia thuy&t
irén vadi mite ¥ nghia o

- Quy tic thye hinh:
e d g Px —P
Tinh gid tri Ki¢m dinh: 7= e X (8.9)

. . 1 I
pﬂ(]_p“) R
n

v Dy

Trong dé p,, la ty I cie phin wf ¢6 tinh chit ndo do chung rong hai miu

. nhp\ +n_\p_\
w o

n,+n,
Bift o ta im 7,,» .

+ N&u l/l < 7, ta chip nhan gid thuy&t

+ NC"u|z| > 7, L hic bd gid thuydt.

Trong truding hop ndy néup, > P, ta k& ludn po>p, con néu p_<p,

k&t ludin pe < psy-

Trwdtng hop kiém dinh'mdt bén, ta ¢ bing Wm L saw:

 Gid thuy&t Bic bo Ho khi:
H.ipo-pe=0 7> 7un hOAC 2 € 2o
. ta . .
"ll :px'p)':ﬁo ]’[dy i?,l)Z“'Jz
Ho:pe-py =0 hodc Hoipo-py 20 7<-1q
Hy:p-py <0
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H, : pc- py =0 hoiic Ho: py - py<0 Lty
H :p:-p; >0

Vi du: D€ 5o sdnh ty 1¢ ré em béo phi & thanh thi va ndng thdn ngudi ta (ién
hianh chon ngfu nhién 200 ¢cm & thanh thi thdy ¢6 20 em béo phi va chon
220 em ¢ ndng thon thi'y ¢6 5 cm béo phi.
Hiy ki€m dinh gid thi€t H, cho ring ty 1& béo phi clia tré em thanh thi va
ndéng thon 12 nhy nhav vdi mife ¥ nghia a = 1%.
Gidi
- Bat gid thuy&t: H,:ps-py=0

Hi:po-py#0
Trong d6 py , pyla 1y 1 tré cm béo phi § thanh thi va ndng thon.
- Ta tinh:

f’o = ﬂiﬁ = 0,0595
200+ 220
. _ 20
=0,
Px= 200
5= = 0,0227
Py=2207 "
Gi tri ki€m dinh: z= 0,1-0,0227 _334
0,0595(1-0, 0595 LT
\/ { )(200 220)

( —-l% > tan = .e:"um—258
Vi g = 334> 258 nén ta bic bd gid thift H, e I pe # py Do
p, =0l1>p, =0, 0227 nén ta két luén p,> py nghia 1 ty 1& béo phi clia tré

cm thanh thi cao hdn tré cm ndng thén. K& ludn ndy c6 khd ning pham sai
1im (Joai 1) 12 1%.
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CHUONG 9
: PHAN TiCH PHUONG SAI '

Muc ti¢u ctia phin tich phuong sai 1d so sanh trung binh cda nhiu nhém
(16ng th&) dya trén cdc trung binh miu va théng qua kiém dinh gid thuydt
d€ k& ludn v& sy biing nhau ciia cdc (rung binh nay. Trong nghién ciu,
phén tich phudng sai duge ding nhy mdtL cong cy d€ xem x&t dnh hudng
clia mot y&u 10 nguyén nhin nay d€n mdt y&u 16 k&L qua kia. Vi dy nhu
nghién cuu &nh hudng cla thdi gian di 1am (thém d¢n k&l qui hoc tap cia
sinh vién. N€u thdi gian di 1am thém ciia sinh vién 1a dif li¢u dinhb tinh
(dudi 6 gid tdn, 6-12 gidfudn, trén 12 gid/tudn); va k&L qua hoc Wp cla
sinh vién Ja df lidu dinh lugng (di€m trung binh hoc 1ip), thi phin tich
phuong sai ld phudng phdp phi hop vi chiing ta ¢6 3 nhém cin so sdnh tri
trung binh. ‘

N&u chitng minh dude 3 nhdm sinh vién c6 mitc do thdi gian di lam thém
khdc nhau lai ¢6 k&t qud diém trung binh hoc tap biing nhau, ching ta k&t
ludn duge ring dnh hudng cha y&u (6 nguyén nhin thdi gian di 1Am thém
dCn y&u 18 k&1 qud hoc @p cla nhitng nhom sinh vién c6 thai gian lam
thé¢m khic nhau 1a nhu nhau. N&u gua phin tich phudng sai ching ta thiy
ring 3 nhém sinh vién ¢6 k&t qua di€m trung binh khdc nhau, trong do
nhém ¢ thisi gian di lim thém nhidu (rén 12 gidAudn) ¢é k&L qud hoc
tp thip hon 2 nhdm kia md1 cdch ¢6 ¥ nghla thong k&, thi k&t ludn rit ra
13 thdi gian di ldm thé¢m khdc nhau ¢ mitc ¢ dnh hudng khédc nhau d&an
k&t qud hoc dép.

Trong chudng ndy ching ta d¢ cip d&n hai md hinh phin tich phuong sai:
phén tich phudng sai mot yéu 16 vi hai y€u 18, YEu 18 § diy 13 s& lugng
y&u 16 nguyén nhiin dnh hudng d&n y&u 18 k&t qua dang nghién citu,

9.1 PHAN TICH PHUONG SAI MOT YU T4 *

Phin tich phudng sai mdt y&u 15 1 phan tich 4nh hl.l'(fng cfia' mot y&u &
nguyén nhin (dinh tinh) dnh hudng dén moL y&u 15 k&) qif¥ (dinh Iugng)
dang nghién cqu. Vi du nhv xem xét dnh hudng clia thdi gian di 1Am thém
clia sinh vién dén k& qud hoc thp. Can cif vio thdi gian di Bam thém ta ¢6

! Analysis of Variance - ANOVA
2 One-way ANOVA
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3 nhém sinh vién ¢dn so sdah vé diém trung binh hoe ap.

9.1.1 Trudng hgp k téng thé c6 phén phdi chufin va phudng sai
biing nhau
Gid sit ring ching ta mudn so sdnh trung binh ctia k long, thé ¢6 phudng
sai biing nhau dua trén nhifng miu ngiu nhién ddc lap ghm ny, Ny, ... Mk
quan sat tr k tdng th€ khdc nhau ¢6 phéan phdi chudn, N&u trung binh cia
cde 1Ong thé duge ki hidu 1 2. 2, o0 fy thi mé hinh phin tich phudng
sai mdL y&u 1§ dnh hudng duge md G dudi dang kiém dinh gid thuy&t nhu
sau: ' _ _

LA E S CFH

Gid lhuyt,t Hy Lh() ri ng trung hinh cud k téng thé déu biing nhau. bé l\lCﬂl
dinh gid thuy&t nay, l.x thre hién cic hude saw:

Bude 1: Tinh cdc trung binh mau
Trude hEt ta tinh cdce trung hinh mau (r nhimg quan sdt cuad cdc miu ngiu
nhién ddc lap (F,.5, ... X)) va uung binh chung cua k mau guan sat

( X ) trudsng hop Ong gt nhy saw

Biing 9.1: Bing s& li¢u ting quit thue hi¢n phin tich phudng sai

Tong (hé
1 2 k
X1 X2 T XK1
X | X» AR S 38
x]ﬂl xiﬂz o xknk

i LR AL R S

Tinh trung binh miu ). Xyeees :?t_thq;icﬁng-.thﬁ'c

' v ' U I R
Z-"ﬁ

T =t (=128

! I
n;

Vi trung binh chung ctia k mau;

3
z:r,vf,-
S S I
I}
S,
il
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Budc 2:''inh cac t8ng cdc 40 1¢ch binh phirdng

Tink 8ng chc 45 1§ch binh phudng trong nd bd nhém SSW' v2 (Ong cic

dd 1&ch binh phudng giffa cd¢ nhém SSG’

« “T8ng cic 6 1&ch binh phudng trong ndi bd nhém (SSW) dudc tinh

" bing ¢hch tinh 8ng cdc do 1¢ch binh phudng gilta cdc gid tri quan st

véi trung binh miu trong timg nhém, rdi 15y 8ng cOng 141 cd cdc
nhoém lai. SSW phan dnh phin bicn thién clia yéu 18 k&t qui do dnh
hudng cia cac y&u td khdc, khong phai do y&u 18 nguyén nhin dang
nghién cdu (y&u & ding d¢ phin nhém) ’

T8ng cdc 4o I¢ch binh phudng cia Wing nhém dudc tinh theo cong thife:

"

ahoni 1 SS,= 2, (x, ~ %)
. =1

nhom?2:  §S:= (%, — %)’
i=1

Tudng W nhy vay ta tinh d€n nhém thd k. Vay léng cdc 30 1¢ch binh
phudng trong ndi bd cdc nhém dude tinh nhy sau:
SSW =88+ S8+ ...+ S8

k n
hay SSW = 22(% -%)’

=1 j=l

e Tdng cdc dd 1gch binh phudng gifta chc nhom (SSG) dudc tinh bing
cich tinh t8ag cdc 46 1¢ch binh phudng giifa cdc trung binh miu cia
tirng nhém voi trung binh chung céia k nhém. SSG phdn dnh phin bi¢n
thicn ciia y&u 18 k&t qud do dnh hudng cia y&u (& nguyén nhin dang
nghién ciiu :

' k

8sG= Y0 - R

. D=l _

o Tdng cic 46 1&ch binh phuong toian b SQ’[‘: dudc tinh biing cdch tinh
tdng cdc 45 18ch binh phudng gilla t4t c& cdc gid tri quan sl cia 10an
b6 miu nghién ciu vai trung bink chung todn bd (X). SST phdn dnh
bi&n thién ciia yéu 16 két qui do dnh hudng clia Wt cd cdc nguyén
nhén. N

'f

| Sum of squares within group

? Sum of squares between group

? Pidn gidi ¥ nghia cda cic dng ¢dc 49 ig¢ch duge winh bay chi & wrude vidy vinh wiln
* Total sum ol squares
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S8T = Zi(xg "' X )2

i=1 =\ :
C6 thé d& dang ching minh 1a 18ng cdc 46 1&ch binh phudng todn bd bing

18ng cong ng cic dd K&ch binh phuong trong ndi bd cdc nhém va tdng
céc 35 16¢h biati phudng giita cac nhém.

SST =8SW + S8G

Nht viy toan bd bién thién cla y&u 16 k&t qua duge phan tich thanh 2
phin: phin bién thicn do y&u 1§ dang nghién cdu 10 ra va phin bin
thi¢n con lai do cic y&u (8 khic tao ra khong nghién ciru & day. N&u phan
bidn thicn do y&u 18 nguyén nhin (ao ra cang “dang k&" so vdi phin bitn
thién do cic y&u & khic tao ra, thi ching (a cang ¢6 cd s8¢ dé bac bd Hy
va k&t ludn 12 y&u 18 nguyén nhin dang nghién cttu dnh hudng ¢6 ¥ nghia
dén y&u 18 k&L qua.

Budc 3: Tinh cdc phudng sai (lrung binh ciia cdc 46 1&ch binh phydng)
Cidc phudng sai dude tinh bing cich 18y cdc t3ng céc dd l&ch binh phudng
chia cho bic w do wdng Bng.

Tinh phudng sai trong ndi b0 nhém (MSW) biing cach 1dy 18ng cdc dd
l&ch binh phudng trong ndi bd cdc nhém (SSW) chia cho bic w do twong
¥ng 1a n-k (n 12 s0 quan sit, k 12 & nhom so sdnh). MSW 12 wdc lugng
phin phuong sai'ciia y&u 15 két qud do chc yéu 18 khdc taora.

Sswo " '
n—k
Tinh phudng sai giifa cde nhom (MSG) hiing cich 13y tng cic dd icch
hinh phudng giifa cic nhém chia cho bic ty do tudng dng 1 k-1. MSG a
wdc Wong phan phidng sai ciia y&u & k&L qui do yCu 16 nguyén nhin
dang nghién clfu lao ra. '

MSG = -‘S;'SE
k-1

-MSW=

Budc 4: Kiém dinh gid thuy&t :
Gia thuy&t v& sy biing nhau céa k trung binh 16ng thé duge quy&t dinh dva
trén 4 6 cua hai phudng sai: phudng sai gilfa céc nhém (MSG) va phudng
sai trong nd1 bd nhom {(MSW).

MSG

T MsSw
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Béc bo gid thuy&t Ho cho ring trung binh cia k tdng thé déu bing nhau
khi: ' :

_ F>F, ta
Foinn o 1t gid lﬁ.giﬁi han tra tit bang phan phdi F vdi k -1 bac v do & ¥
s& v n-k bac W do d miu <8 & mic y nghia a.
Sau ddy 12 dang bing 1dng quét clia ANOVA khi phan tich bdng chuong

trinh Excel hay SPSS.
Bang 9.2: Dang bang k&t qui ANOVA tir chudng trinh Excel, SPSS

Bing goc bing ti€ng Anh

Source of Sum of Degree of Mean squares F
Variation squares Freedom {MS} ratio
: (85) {df) _
. . 885G k-1 S8G MSG
- MSG = ——— F=e—
Between-groups _ o1 SW
R SSwW n-k w
Within- groups MSW = —SS—
. : n-k
Total SST n-1

Bing dich qua tiéng Vit

Ngudn bién thién | Téngcfic dd | Bictwdo Phugng sai Ti sdb
: 1éch binh {df} (MS) F
phudng (SS) .

- ‘ S8G MSG
Gi nhém. |. _ S8G. . k-1 . MSG =— F=—

Wachomhém {- WO k=1 | °  Msw
Teonghdibd | e Tl o | - SSW | -
-cﬁl':"nl‘ldl‘n' : st B R ﬂ'.? ’ MSW- = k ) :
Toﬁnbé R i & ‘,',*-.,él BRI P I

B T LRI F SR FORI B L SR B AP

Y ngh:a chii cﬁé"caiﬁg 1hi?¢ vit foglic' el ot tinh todn !r‘én édn dufdc=hnéh-
ro € c6 thé vin dung vi gidi thich cic k&l qud phan tich mdt céch sic
lich. Gi sir,Chih wiwd 1 Vit hghien ey ‘dith'hirdng cha‘thti gian of
lam thémictaccdé! iﬁnﬁ%réiﬁ'ﬂé’n K&‘(’ﬁua Noé Hp cia-sinlkt vidn 43 48 cap 8
ddu chwotig: Trmgftdmng hopaly faics k =3.(3 nhérn 20 ";énh) Gta
lhuyel H, tiong Vi mi nay e hd ¢ aum, sphﬁt bi¢u nhy sau:- :

Hu Anh hp’&ng cﬁa lhm glan di lam 1hcm dén kel quﬁ hoc Lap clia v.mh
vién t.é lhdl gian lam lhf;m dm ngén khéc nhau 12 nhu nhau.

Néu gid thuyfl Hy diing,; Anh-hudng cia théi gian di 1am tht,m nay 1a nhu
nhau d6i v§i cdc nhdm sinh vién cé thdh gian di lAm thém khdc nhau (tic
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la k&t qua hoc tap cla cdc sinh vién ndy do cdc yéu 16 khic 1ao ra nhu
«fc khoe, mifc dd lién quan clia cdng vic {am thém d&n nganh dang hoc,
phuong phip hoc ..) thi trong ndi bd 3 nhom, diém trung binh hoc t4p rit
phin tin, Cing phém thisi gian 1am thém it (ddi 6 gitt/tudn), cd sinh vién
dat diém trung binh rat thdp, ¢ sinh vicn 6 diém binh thudng, nhung
cfing cé sinh vicn dat diém ril cao, tinh trung binh ¢4 nhom thi diém trung
binh khong cao cling khong thip. va khong khic bict nhidu véi 2 nhom
kia.

Tudng tu, trong nhom thdi gian jam {hém nhidu (rén 12 gidsNwin), ¢6 sinh
vién dat &ifm trung binh rat thap, ¢6 sinb vién €O diém binh thudng,
nhung cling ¢6 sinh vien dat didm it cao, tinh trung binh ¢ nhém thi
diém trung binh khong cao cing khong thap, va khong khic biét nhiéu
vdi 2 nhém con lai. Picu nay la do k&t qui hoc tip bi dnh hudng bdi
nhitng y&u 16 khic khong nghicn cifu & day, cdc sinh vién c6 thdi gian di
Tim thém nhw nhau, c6 k&t qud hoc t2p khac nhau do tinh trang sic khoe,
didu kién dn &, sinh hoat, hoc tap, cong viéc lam thém cb lién quan d&n
pganh hoc hay khong, . K& qud B 3 trung binh miu cha 3 nhém so sinh
et gin nhau, va rdt gin vdi rung binh chung ci 3 nhom. Lic do tong cdc
46 tech bish phudng gida cdc nhém (SSG) nhé va phudng sai giffa cdc
phém nho (MSG), con dng cde 4 1¢ch binh phudng trong ndi by 3anhom
(SSW) rit 16n (vi diém trung binh hoc tap rong cing ! nhém rAt khic
phau) va phuong sai trong ndi b nhém (MSW) 1dn. Nhu viy khi dnh
hudng ca nguydn shin ((hdi gian jam thém) d¢n k&t qud hoc W@p khong
khac ahau giifa 3 nhém. (ki diu hicu d& nhan bit1a SSG va MSG nho,
i SSW vi MSW 18n. Kiém dinh F dugc thuc hién bling cch tinh i 6 F
(MSG/MSW), ti 5§ F s& ticn v& 0 khi 2nh hudng cia y&u 15 nguyén nhan
lugng thisi gian di lam thém khong khdc nhau 451 vdi k&t qud hoc W@p. F
cing nhd thi cang c6 khd ning dé chip shin gid thuy&t Hy. N&u (i s6 F
ahé hon tri s6 F tra tf bing thdng ké thita ch&p nhan gid thuy&t Ho,

N&u gia thuyé&t Hy sai, tic 12 qué thit lugng thdi gian lam thém cia sinh
vien ¢6 Anh hudng dén k&t qui hoc @@p clia sinh vién, thi trong nhém c¢dc
sinh vién di lam thém nhifu (trén 12gid/tudn), sinh vién ndo cing déu ¢
k&t qua diém trung binh hoc tp thip, diém trung binh trong nhém nay it
phan tdn, va khd dong &y (ddu thdp?). Chc sinh vién trong nhm di 1am
\hém it (dudi 6 gidiwdn), hdu hél ddu c6 két qua trung binh, khd rd 1¢n.
Ké&t qua 1a diém trung binh hoc tip clia cdc sinh vién trong cing mot
nh6m khd déu va diém trung binh clia 3 nhém kh4 chénh I¢ch nhau.
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K& qud 13 ng cdc do 1¢ch binh phudng gia cdc nhém (SSG) 16n va
phudng sai gilfa cac nhom (MSG) 16n, con @ng céc dd 1&ch binh phuong
trong ndi bd 3 nhém (SSW) rit nhd {(diém trung binh hoc 1@p trong cong |
nhém khid gidng nhau) va phudng sai trong ndi bo nhom (MSW) nho. Lic
ndy thi ' s& F (MSG/MSW) kha 16n. N&u F 16n qué gid tri gidi han tra
bing thdng k& F, thi ta bic bo gid thuy&t Hy , k&1 ludn 12 thisi gian lam
thém khdc nhau ¢6 anh hudng khdc nhau d&n k&l qué hoc tip cia sinh
vién.

Vi du tinh todn: Ban gidm hiu trudng dai hoc K mudn nghién cifu dnh
hudng ciia vice di 1am thém d&n k&L qui hoc tap clia sinh vién. MOt sinh
vién nam thit 3 dudi sy hudng din va khuy&n khich cia mdt gido vicn da
nhan d¢ (i ndy 1am d& @i nghicn cliu khoa hoc sinh vién, Mot trong
nhitng ndi dung nghién cdu la xem xé1 thdi gian di 1am thém khic nhau
¢6 anh huding d&n k&1 qud hoc tdp cia sinh vién nhu nhau khdong. Mt
cudc khiio sét vdi ¢d miu 12 120 sinh vi¢n duge thue hién.

Trong 120 sinh vién dudc thu thip dit li¢u, ¢6 22 sinh vién cho bi¢l ¢
cong viée lam thém déu din it nhdt 1a 16 tudn trong nAm hoc qua. Co 7
sinh vién thai gian lam vige it, dudi 6 gidt/udn. Bdy sinh vi¢n khic ¢6 thoi
gian lam vigc trung binh, khodng tir 6 d¢n 12 gidtudn, Con lai 8 sinh vién
lam viée nhidu, rén 12 gid/win, Dir ligu v& k&1 qua trung binh hoc tip
ctia nam hoc vira qua do Phong dio 190 nha truting cung cdp theo y@u ciu
ciia sinh vién thuc hi¢n dd i duge trinh bay trong Bing 9.3.

Bing9.3: Pidm trung binh hou llp cla cdc sinh vién ¢6 di lam thém

Nhém 1 Nhém2 Nhom 3
(TG 1am thém it) (TG lam thém TB) (TG Jam thém nhidu)
8.3 72 6.3
7.0 6,6 ' 5,8
8,5 6.1 Do B0
6.6 58 _ . i 55
7.2 68 - ‘'l . ;. 82
6,9 741 ' - 85"
6.4 5.9 LBA
) : ol nr 62
Tcong 469 . 455 - | - 488

Phét bidu gid thuy&t Hy: Thisi gian Jam thém khdc nhau ¢é dnh hudng nhu
nhau d&n k&L qud hoc @p ciia sinh vién: di€m hoc tap trung binh clia 3
nhém sinh vién ¢ thdi gian 1am thém khic nhau 14 bing nhau.

oo ph == #,
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Budc 1: Tinh cdc trung binh cia titng nhém va trung binh chung 3 nhom
Piém trung binh hoc tip (DTB) cia sinh vien:
46,9

Nhém 1: il = =6,7
Nhém 2: %, =22 - 65
7
Nhém 3: i:,’ 46 =5, 85
8
Ci 3 nhém: g 7%6,7 +(7x6,5)+(8%x5,85) —6,3273

7+7+8

Bude 2 2 Tinh cic 1dng cdc 46 1¢ch binh phudng
e Tdng cdc dd 1éch binh phudng ndi bo 3 nhém: SSW =SS, + 85; + 88

SSFZ(XU ~ %)= (63-67) +(1.0-67) + .. +(64-67)
=
=0.68
Tudng w:
§S;= (1.2 - 6,57 + (6,6 - 6,5 +...+ (5,9 6,5 =196
§8,= (6.3 - 5.85)7 + (5.8 - 5.85) +....+ (6.2 - 5,85)" = 1,62

->SSW =0,68 + 1,96 + 1,62 =426

e T&ng céc 48 1&ch binh phudng gilta cdc nhém: SSG = Z n; (X; - x)2

i=l
Kk

$8G =) n;(X; - %)2=7(6,7 - 6,3273)" + 1(6,5 - 6,3273)" + 8(5.85 ~6,3273)
i=1 o
=3,004

Budc 3: Tinh cdc phudng sai
Phuong sai trong ndi by nhém:

MSW __‘Sﬂy_ :iz_(’__()zza,
n—k 22-3
Phuosng sai gilra cdc nhom:
MS‘G—S—SG—=£)E—1502
k- 3-1
Budc 4: Tinh ti s6 F
_ MSG 1502
MSW 0224
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Tra bing phan phdi F v8i mitc § nghia o =005, ta ¢6:
Fk-l.n—k.a =85 005 = 3,52

Vi E = 67 > 3.52 cho nén dya trén dif liéu di thu thip, ching ta ¢6 di
bing chitng d& bic bd gid thuy&t H, cho ring difm trung binh hoc ap
trung binh cia ba nhém sinh vién bing nhau ¢ mic y nghia 5%. Nghia 1a
& do tin cdy 95% thi di€m trung binh hoc tip & ba nhém c6 thdi gian lam
thém khdc nhau thi khdc nhau, Ngudi nghicn etfu ¢6 thé k&t ludn réng,
thdi gian 1am thém khdc nhau c6 dnh hudng khic nhau d€n k&t quéd hoc
tip ciia sinh vién c6 di lam thém. Sau diy 1a bang phin tich phudng sai
mot y&u 15 tinh todn tif chudng trinh Excel.

Bing 9.4: Bing k&t qud ANOVA mot y&u 18 tir chuong trinh Excel

Anova: Single Factor

SUMMARY

Groups Count Sum Average  Varance
it . T 46.9 6.7 0.11333
B 7 45.5 6.5 0.32667
nhiéu 8 46.8 5.85 0.23143
ANOWVA : .

Source of Variation S8 df MS F P-value F crit
Between Groups 3.0038 2 1.5018 6.6983 0.0063 3.5219
within Groups 4.26 19 0.224211
Total 7.2636 21

9.1.2 Phéin tich siu ANOVA

Muc dich céia phan tich phuong sai 12 kiém dinh gid thuy&l H, ciing trung
binh ciia cdc (§ng thé bing nhau. Sau khi phén tich va k&t ludn. ¢6 hai
trtdIng hop xay ra 12 chip nhin gid thuy&t Hy hodc bic bd gid thuy&t Hq.
N&u chdp nhdn gid thuy&l Hq thi phin tich k&t thic. NEu bdc bd gid
thuy&t Hy, trung blah cia cdc 8ng thé khéng bling nhau. V1 vy, vin ily
1i€p thco 13 phéin tich sdu hon délxéc dinh nhém (18ng thé) ndo khic
nhém ndo. thém nao ¢6 trung binti 16n hon hay nhd hon.

C6 nhidu phuong phip d€ ti€p we phén tich siu ANOVA khi bic ho gid
thuyét H,. Trong chuong nay chi d& cip d&n | phuong phdp thong dung
d6 1a phuong phép Tukey, phitong phdp ndy con dude goi 1a kiém dinh
HSD'. Néi dung clia phudng phép ndy 12 so sdnh ting cip cdc lrung binh

! Honestly Significant Differences
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nhém @ mic ¥ nghia & nao d6 cho t81 ci cdc cap kiém dinh ¢6 thé 48
phdt hi¢n ra nhitng nhém khdc nhau. N&u ¢6 k nhém nghién cdu, va
chting 1a so sdnh 41 ¢4 cdc cip nhom (i s8 lugng cap cin phdi so sdnh 1
t3 hap chz‘_ip 2 u’ia k nhém.

2 hay - .{(k -N
k= 2:(,; 2}1 : 2
Vidu: ta c6 k = 3, thi s6 ¢ip so sdnh trong ki¢m dinh 14 3.
o
N TEY
Cédc gia thuy¢t can kiém dinh Ia:
].Hn:;fl 2#] 2 Hn:ﬂz ':#3 3 H”:ﬂl =ﬂ3
Hy: g, # 21, Hp:pt, # 414 Hi: u, # i,
Gi4 tri gitti han Tukey dugce tinh theo cong thiic:
- MSW
" :{!ﬂ'.k,ﬂ’—‘A "

Trong dé:

e ¢,,,. ldgiditra bdng phin phéi ki¢m dinh Tukey (studentized
range distribution) & mée ¥ nghia o, ¥8i bic uf do k va n-k

e 013 tOng s6 quan sét mau (n = zu‘ )

e MSW lia phuong sai trong ndi bd nhom

e 0y ld 80 quan sdt trong | nhom (18ng th), trong trwdng hap mdi nhom

¢ 80 quan sdt n; khdc nhau, sit dung gizi tri nj nh6 nhﬁ’l

Ti¢u chudn quyul dinh 13 bidc bo gid thuy&t H, khi do léch luyt,l dm gilta
cdc cip trung binh miu 16n hdn hay biing T.

T vi du tinh tdn & phin trude, 1a ¢6 k = 3,@= 5%, n = 22 vi MSW =
(,224. Tra bang phan phdi g (phin phdi Tukey) ta ¢d: g4 5310 = 3,59

Tinh gid 1rj gidi han Tukey: T= 3.591’0'2?24 =0,642

PG iech tuydt d8i cde cap trung binh miu nhy saw:
l-‘_'l - .?31 =6.7-6,5=0,2
x| - X3 = 6,7-5.85=0.85
|,f3 - ‘?3| = 6,500 - 5.85=0.65
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Nhu vy, theo dic¢u kién bdc bd gid lhu_yé'l Hi thi:
» trung binh 6ng (hé g1, va g3 khic nhau vi |f| —-3_63! =0,85>T=0642
o trung binh tdng thé g1, va gy khdc nhau vi |X ~ %3} = 0,65> T = 0.642
‘e chua kétludn duge £4,va 41, khic nhau vi % — 55| =0,2 < T=0642
Vi X1> X3 nén By > M3, X2 > X3 nén My > Hy.
Nhu viy chiing ta ¢é thé k&t luap ring diém wung binh hoc tap ctia sinh
vién ¢6 thdi gian di lAm thém nhiéu khdc vdi sinh vién ¢6 thdi gian di lam
thém trung binh hay it. Tuy nhién chua (he k&t ludn ¢6 sy khic nhau vé
diém trung binh hoc Wp gifa hai nhom sinh vién ¢6 thoi gian fam thém it
va trung binh. Dta vao trung binh thém, ching ta ¢6 thé (hiy diém wung
binh hoc tap c¢lia nhém ¢é thdi gian di lam thém nhidu thip hon hiin hai
nhom kia (5,85 so vdi 6,5 va 6,7). Nhu viy thdi gian di lam thém ¢d anh
hudng d&n k&t qud hoc tap.
Bé&n canh vide kiém dinh d€ phdt hién ra nhitng nhom khdc hiét, chiing ta
¢6 thé ude lugng khodng cho chénh 1&ch gita cdc nhom ¢6 khdc hidt ¢6 ¥
nghia théng ké. Ude Iwgng khodng v€ chéch I§ch gilta hai trung binh
nhém cé khdc biét la:
‘ o 2MSW
J“n‘P'z:(x,_——.:)i(! ) )

"
Ry H,

!

Trong d6 t 13 gid tri tra 1 bing phan phdi Student L vdi (n - k) bic ty do.
Trong chudng trinh Excel khonig ¢6 cdc phan tich siu ANOVA. Chiing ta
¢6 thé thyc hié¢n phin tich nay bing chusng rinh SPSS. Sau khi khai bio
bién vi nhép Air licu, M van.lan. lu'(Jl. chon ¢ic 1¢nh tf menu va hdp thoai
nhl.r sau:

_. ,'Srarmu s — Compare pieans — One- way ANOVA... chon dua bién
y&a @& k&t qui va5 6 depéndent Tist va bién yéu (8 nguyén nhin
‘dua vao 6 factor. Sau d6 chon ntit Post Hoc ... vd chon phutng

. phép Tukey.- Nhin vao ntit Conlmu:., va OKiteén hop thoai, k€l
gua s& xuﬁt hlén nhu trong Hinh 9.1 '



Tinh 9.1: K& qui ANOVA 1 y&u 5 va k&t qué phén tich sdu Tukey

Descriplives
DTB
) 95% Confidence Interval for
Std. Std. Mean Mini | Maxi
N Mear Daviation Esror Lawer Bound Upper Bound mum mum
1 7 6.7000 3367 1272 §.3887 7.0113 630 | 720
12 7 6.5000 5745 2160 5.9714 7.0286 580 | 7.20
3 8 5.8500 4811 A7 5.4478 6.2522 520 | 650
Total 27 £.3273 5881 1254 6.0665 6.5880 520 | 7.90
Test of Homogeneity of Variances
DB
Levene
Statistic di1 di2 Sig.
1.770 2 19 197
ANOVA
DTB
Sum of .
Squares df Mean Souars F Sig.
Batween Groups 3,004 2 1,502 6.698 006
Wwithin Grougs 4.260 19 24
Total 7.264 21
L Multiple Comparisons
Dependant Variable: DTB .
Tukey HSD
Mean .
A _ Difference ) _ ) 95% Confidence nterval
{1) NHOM  {J) NHOM _ -4 Std, Error 'Sig. ~ ' [ Lower Bowwd | Upper Bound
i . [ . oL . - IR
S i 2000 25N 3| o -e480 8430
3 B500" 2451 007 | z'm 1.4726
2 1 -, 2000 2531 M3 -8 A430
2 - : T T . . -
3 6500° 2451 040 2.142E-02 1.2726
3. 1 - B500* 2451 007 -1.4726 - 2274
2 - 6500* 2451 Dd L2726 ) -2 T424E-02
3

*. The mean difference is significant at the .05 level.

Hemogeneous Subsets
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. D18
Tukey HSB®

Subset for alpha = .05
NEOM N 1 2
3 8 5.8500
2 7 6.5000
1 7 6.7000
Sig. 1.000 703

Means for groups in homogeneous subsets are displayed.
2. Uses Harmonic Mean Sample Size = 7.304.

b. The group sizes are unequal. The harmonic mean of the
qroup sizes is used. Type | arror levels are not guaranieed.

9.1.3 Trudng hop cdc téng thé€ dugc gid dinh ¢6 phﬁn phdi bat
k¥ (phuong phdp phi tham s68)

Phén tich phudng sai v&i kiém dinh F chi ¢6 thé€ dp dung khi cdc nhém
(t3ng thé) so sdnh c6 phin phdi chudn va phudng sai biing nhau. Trong
trudng hop khong théa diéu kién nay, chiing ta ¢6 thé chuyén d8i dit licu
y&u 16 k&t qua tir dang dinh lugng v& dang dinh tinh (dif liéu thit bic) va
4p dung mdt ki€m dinh phi tham s& phd hgp 1a Kruskal - Wallis, Kiém
dinh nay khéng y&u cAu dif liu phai thda diéu kién cdc (8ng thé (nh6ém)
dem ra so sdnh phéi ¢6 phin phi chuin, cho nén ki€m dinh nay c6 thé dp
dung cho céc 1Ong thé ¢é phin phoi bat k¥.

Gia st ring ching ta ¢6 cdc miu ngiu nhién ddc lip gom ny, ny...., 0y
quan sat tir k (8ng thé ¢6 phin phdi bit ky. Ta si dung kiém dinh Kruskal
- Wallis bing cAch x&p hang cdc quan sit miu. Mic di s& quan sét cda -
n, miu 13 khéc nhau nhung khi x&p hang thi dudc s{p x&p médt cdch lién
tyc ¥ nhé dé&n 16n, néu gi4 tri quan st tring nhau thi hang gidng nhau -
. bing cich dl)_ng s& trung binh cfng cdc hang ciia ching d€ chia déu.

Pitn=n+n+...+n 12 tong cdc quan sdt thu6c céc miu, va R, Ry, ...
R, 12 (8ng cba cdc hang & vimg min duge x€p theo thit wr ct’la k mﬁu

Kiém dinh gid t.huyé't & mitc ¢ nghia; o cho; tryng hgpnayla: _

Ho p= =0 -;I, Trung binh cﬁa k t6ng thé déu Bﬁng nhiu. & day ta
sif dung bign W lhay cho d sﬁ' F trong phﬁn linh toén iglﬁ tri kiém dinh.

Z-—-—3(n+l)

n(n + DE n

Sau d6 ching ta s dung bing phﬁn phéi x* (Chl Square) dé so sdnh,
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gid thuy&t H, bi bc b Khi:
2
W> ¥ie

Trd lai vidu dlém trung binh hoc lap cfia ba nhém sinh vién ta ¢6 k&L gud
nhv trong bing sau. Trong cdch x&p hang nay, diém trung binh cao nhil
ctia 1 sinh vién trong ca ba nhém 1a 7,3 dudc x¢p hang 1. Tuong . hang
dugc x&p cho dén diém trung binh thip nhit 13 5,3 3 nhom 3 14 hang (thi¥
22.

Bang 9.5: X€p hang cdc dif li€u vé& diém trung binh hoc (ap cla sinh vién

TGlim | Hang TG lAm Hang TG lim Hang
thém it ] thém TB thém nhiéu

6.3 12,5 7.2 2 6.3 12.5
70 4 6,6 7.5 5.8 18.5
6.5 9.5 6.1 15 6.0 16

C 6.6 7,5 5.8 18.5 5.5 20
7.3 1 6.8 6 5.3 22
6,9 5 7.1 3 6.5 9.5
6.4 il 59 {7 5.4 21
6.2 14

R=50,5 R3=69.0 L R\=133.5

) L ﬁ_"mﬂ)_ 2 [(so.s)- (9.0)*  1133.5)°

wfn +1) {500 . 22(22+n A 8

-322. +1) =86

[ L o I : i T . '

& diy ching ta ¢6 bic tf do (k-1} = 2 wa nfukiém dinh d muic ¥ nghia
0,05 (5%, khi tra bang phin ph6i 7’ ta am'dwee: 33,0, =599

VIiW =86 >;(§'005 =599 nén gid thuy& H, bi.bdc bo & mifc ¥ nghia
0,05 nghia la diém trung binh hoc 1dp & ba nhém sinh vién ¢O thdi gian
1Am thém khdc nhau la khong bing nhay. Ching ta k& ludn ring vdi d
licu miu nay, d do tin cdy 95% thi thii gian fim thém nhi¢u it Khic nhau

¢6 dnh hudng khdc nhau d&n k&L qua hoc lp clia sinh vién, cd di lam
thém.

Khi gid thuy6t vé wung binh cia k (©Ong th¢ gidng nhau bi bic bd (hi vin
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dé ucp theo ]d trung binh cda tdng thé nao khdc tdng th¢ ndo? Chiing ta
s& dding mdt phudng phép so sdnh arong uf nhy phudng phip Tukey trong
plmn trude. Saudiy 1a tom 141 ¢d¢ bude thye hién:

Budc 1: Trude hél ching ta tinh hang trung binh cho tirng nhém mudn 50
sdnh theo cdng thite Wng quat sau:

Bude 2: Ti€p theo ching ta tinh chénh 1¢ch v& hang trung binh gitta 2
nhém ¢in so sdnh

D, =|R - K|
D duge coi nhyt gid tri d€ kiém dinh gid thuyct v& sir bliing nhau cta trung
binh hai t3ag thé i va j dang so sinh,

Bude 3: Tinh gid tri gidi han C theo cdng thife:

. g nY 11
¢ = s nin+ )
. (Zicsu )[ 12 n, * n,

~ trong d6 Xige 12 giai i di’ s dung khi thyc hi¢n kiém dinh
Kruskal — Wallis trong ph.m trudc.

Budc 4: Nguyén tdc quy&t dinh: Béc bd gid thuy&t Ho v& su biing nhau
cia hai trung binh (3ng lhé khn D> CK

Vi du tinh todn: tré lai vi du trén Lhung (a ln !erl S0 sénh gifh h.l nhom
sinh vién é6 (hisi gian: (”ii Hlm thém kh.m nhau it,/FB. va:nhidu.

[y S
N S BT DTS
e Wt T

* tinh ha ag lrung hmh Lhu l;‘l’ng n‘m{n

R s0s o g T
R, =t = =721 . . R:—” ,% |
. ” 7 y I'.I ”_ My [. T % -
_— 33 - : N
whror Ed R"i”“ e ‘l""—é"ﬁ l{)(’g e . A e

U

nl’um,_ gt P !

* tinh cdc¢ Lhcﬁﬁ 1¢ch vé hanb trung h‘mh 3,11?‘1 an cip nhom
-sosinh ahémitvéi TB: - Doy =17.21- 93861 = 2,65

- so sdnh nhom it véi nhidw: D uniee =17.21 - 16,691=9.48
. 0 sdnh nhém TB vai nhidu: 1D 1y wice = 19.86 - 16,691 = 6,83
* tinh cdc gia tri gidi han Cy

- %0 sdnh nhém it vai TB:
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1

o, (a@+pY 1ot
CK—J(Xk-l.a)( ™ I“i-k“j}

5,99(—*——'( 1) }('—1 + '-1 ] = 8,5
- s0 sdnh nhdm it vai l’lhiéll:

1 nn+)Yy 1 11 22(22+1))(1 l]:sz
CK‘J(Xk—l.u)[ 5 ][ni+nj]—\[5,99(~————12 ?+8 23

- 0 s4nh nhém TB vdi nhidu:

42 nn+DY 1 1) 22(22”)[1 l):s

* quyCt dinh: _
-D 418 =2,65 < 8,5: chdp nhin gid thuy&t cho ring trung binh hai dai
tuodng bing nhau. Nhu vy diém trung binh cla sinh vién c6 thdi gian 1am
thém it va trung binh khong khic bi¢t ¢6 y nghia thong ké.

- D i mide = 9,48 > 8,23: bdc bé gid thuyét cho ring trung binh hai dsi
tvgng bing nhau. Nhy vy diém trung binh cia sinh vién ¢6 thdi gian lam
thém it va nhi€u 12 c6 khdc bift c6 ¥ nghia thong ké.

- D 1p wice = 6,83 < 8,23: ¢hdp nhén gid thuy€t cho riing trung binh hai
d6i wong bing nhau. Nhu viy dim trung binh hoc tdp cla sinh vién ¢6
thdi gian 1am thém trung binh va nhidu khong khac hiét ¢é ¥ nghia thdng
ké.

9.2 PHAN TiCH PHUONG SAI HAI YEU TO '

Phan tich phuong sai hai y&u & xem xét cling mdt hic hai y&u 16 nguyén
nhéin (dudi dang dif lidu dinb tinh) 4nh hudng d&n y&u 1& két qud dang
nghién cdu (dudi dang dit ligw dinh lugng). Vi du ahu trong phin tich -
phuong sai mdt y&u 8 cho 1a bi€t k&t qui thdi gian di lam thém dnh
hudng d&n k€t qud hoc tp cla sinh vién. Trudng hgp ndy ta chita nghién
oy dén nhitng didu kiép khdc cda sinh vién c6 di lam thém, vi dy nhu
-~ ‘cBng viéc lam thém c6 lién quan hay phd hdp v8i chuyén nganh dang hoc
Kkhong... Phan tich phwong sai hai y&€u1§.s8 gidp ching ta dua thém y&u 18
ndy vao ong phin tich; Jam cho. k€t qui nghién cafu cAng cé gid i

L
i A

' Two-way Analysis of Variance
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9,2.1 Trudng hgp c6 mt quan sit méu trong mjt &

Gia st chiing 1a nghién citu dnh hudng ciia 2 y&u (§ nguyén nhin dinh
tinh d&€n mot y&u 18 k&t qua dinh lugng ndo d6. Theo y&u 18 nguyén nhin
thi nhit ching ta ¢ (hé sip x&p cdc don vi miu nghién citu thanh K
nhém. Theo yé&u t8 nguyén nhan thit hai ta ¢6 (hé sdp x&p cac don vi milu
nghién ciru thanh H kh&i. N&u dong (hdi sdp x&p cdc don vi mau theo 2
y&u 16 nguyén nhin ndy, ta sé ¢6 bang k&t hop gdm K ¢ot va H dong, va
bang s¢ ¢6 K x H 6 dit li¢u. N&u chiing ta chi ¢6 1 miu quan st trong 1 6
thi éng 6 don vi mau quan st 1a n = K x H. Dan}, 1dng qudt cda bing
nay nhy sau:

Bang 9.6: Quan sit miu cia phéan tich phudng sai hai y&u td.

Dong COt (nhém - groups)
(khai - blocks) 1 2 3 K
1 X1 X L XKt
2 Xz X Xx2
H .
- Xiw X2H XKH

P& thire hign (1) kiém dinh gid thuy&t cho ring trung binh cida K téng thé
tuong ¥ng vdi K nhom miu 12 biing mhau, va (2) ki€m dinh gid thuy€t cho
rling trung binh clia H 18ng th wong wng vSi H khéi miu fa hﬁng nhau, (a
thyc hi¢n theo cdc budc sau;

Budc 1: Tinh cic trung binh
Trung binh cua neng tﬂng nhém ~ group (cbt)

% =2 (i=12,.,K)

i_

Trung binh néng cho timg khﬁ'l - block (dong)

leu I
Rj=Fp— (=12

Trung binh chung ciia todn bd miu quan sit:
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K U K 1]
PIPIE TS I D I

% - i=h jl T R
n K 1

Bude 2: tinh tong cdc dd 1¢ch binh phuing
{. T8ng cdc d0 1&ch binh phwdng chung: SST = SSG + SSB +53E
K H
SST =3 Y (x; —%)°
i=l j=I )
SST phan dnh bifn thién cia ySu 5 dinb tgng k&L qua dang
nghién ctu do dnh hudng cla @t i cie nguyén nhin,

Fd

Tang cde do 1¢ch binh phuong gitta cic nhén: between - groups
K
SSG = HY (X, -%)°
i=t
SSG phin dnh phin bi¢n thién cia y&u & dinh hrgng k& qud
dang nghién citu do dnh hudng cda y&u 16 nguyCn nhin thit nhil,
y&u 10 dimg d€ phin rhom & co.
3. Téng cic dd 1¢ch binh phusag gilfa cic khii: between - hlocks
1
SSB-K) (X, -
=1
SSB phin dnh phin bicn thién clia y&u & dinh ludng k&t qua
dang nghién ctu do dnh hudng cia y&u 18 nguyén nhin thik hai,
y&u (& diing d€ phiin nhém & dnns.

,'

4. Tdng Lcit. du 1&ch binh phugng phin du: crror

SSE = ZZ(xﬂ ~X; —X; +X)” =SST -SSG - S$B

=1 =1
SSE phin anh phin bidn thién cia y&u to dmh lmim_ k&t qud dang
nghi¢n cttu do dnh hudng clia cic y&u 18 khice con lai khong
nghién cifu trong phin tich nay.

Budce 3: Tinh cic phuung sai:

1. Phudng sai gilra cic nhom: NG - S8G
s
2. Phudng sai gitta cic khdi: AL
3, Phudng sai dur: MSE = SSE

(K-
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Budc 4: Kiém dinh gii lhu§é’i v& dnh hudng cia yt..'u" \8 nguyén nhan thit
nhal (Lél) va y&u (& nguyén nhin thet hai (dong) d&n y&u 18 k&t qui bing
cdc¢ ti sd F:

_ MSB
A= ise 2= MSE

Budge 5: Co 2 lru’(‘m}:, hop trong quyét dinh bdc bd gid thuy¢t H, ctia
ANOVA hai y&u 16:

1. Bt vi F,, 6 mitc ¥ nghia o, gid thuy&t H, cho rling trung binh c¢ta K

16ng thé theo y&u 16 nguyén nhin thit nhat (¢o) bing nhau bi bic bo khi:
F > Fi\ BRIV E I B
2. B8 v6i F,, & mic ¥ nghia o, gid thuy&t H, ¢ho ring trung binh ciia H

tong thé theo y&u 16 nguyén nhin thd hai (dt‘mg) bing nhau bj bac bé khi:
£y > By ke
trong ddi:
o ik wurn.e 12 gid ui tra trong bing phan phéi F vai K -1 bic w do
dar <6 v (K-1)H-1) bac w do & miu 6.
O  Fy vk twa ha 1 gid i ra rong béng phin phdi F vai H -1 bic w do

G sé vi (K-10H-1) bie t do & miu 0.

Thudng phin tich phudng sai hai y&u 16 duoe thye hi¢n trén chung trinh
may tinh (Excel hode SPSS). K& qui ¢6 dang 1éng quat nhu sau:

Bdng 9.7: Bing k&t qui 1ng quit ANOVA hai y&u td

A Tong cic -
Neut bien | 4olech | Bacwdo Phudng sai- Ti s§ F
hinh phudng
Guru'cuc SSG K-1 M?G—EE =L;1_S_(i
nhom - K -1 nis MSE
MSB
Gilta cdc ssg 7, =
khi SSB H-1 MsB =8 = " MSE
. ."-‘ME
Phin du SSE (K-D)x(H-1y | MSE= W 0
Tonecong | ossTL [ w0
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9.2.2 Truiing hgp ¢é nhiéu quan sit trong mdt &

B¢ ting tinh chinh xdc khi k&t tudn v dnh hwding cia hai y&u 18 nguyén
nhin dn y&u 18 k&L qui ciia mAn cho mdt ting thé, ta tang ¢& miu guan
sdl trong didu kién cho phép. Goi L 12 8 quan sdt trong mdt 6, ta ¢d dang
téng qudt chia L quan sat rong mdt & nh sau:

Bing 9.8: Bing dir li¢u quan sit madu ANOVA 2 y&u 18 (nhiéu guan sdt)

Hiang Nhém (groups)
{hlocks) 1 2 e K
1 Xing Xy Xin, | Xang X2g2ee.. X, oo ] XK1 XK1 Zeeen XKL
2 X X2z Xim. Karap Xoo2eees Xoo coo | Kk KK22eens XK.
H XiHi XIH2roee X, Xt XaH2--en XML <o | XRI XKH2 o XKHL

Bugc |: Tinh ¢dc trung binh
Trung binh miu cha wWng nhém - group (¢dL)

iixﬂs

X =Ll (=12, His=12,..,L0)
Hx L

Trung binh miu clia trng khidi - block (dong)

K I
2.2 Xis
x. =aslssl i=12... . .K:s=12,...,L)
I KX (

Trung binh mau ciia timg 8
L
Z Xijs
. 5=l
1 - L
Trung binh Lhung ula todn b mAu quan sdr:

Z Z qus

i=l j=1.s=l
KxHxL

X =

Budc 2: tinh tdng cdc 46 1&ch binh phudng
1. T8ng cdc do 1¢ch binh phuong todn bd: SST = SSG + SSB +SS¥ + SSE

K H L ,

i=l j=) s=I
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2. Tﬁng cdc do 1¢ch binh phudng gilta cdc nhom: between — groups

K
$SG = HLY (%, - X)?
[
3. Tong cdc dd 1&ch binh phuong gifa cdc khdi: between — blocks
H
SSB=KLY (X; -%)*
i=I
4. Téng cdc do 1&ch binh phudng giffa cic & (giao nhau gitta cdc nhém va
khoi)
K H 5
$SI=LY D (Xj—X; —X;+X)

i=1 -1

5. Téng cdc 4o 1&ch binh phuong phin duw:
K H L
SSE :Zzz(x,js X )’ =8ST -SSG - SSB - SSI

I j=1s.1

Budc 3: Tinh cdc phuong sai:

1. Phudng sai giitta cdc nhom:  A$6 = SSGI
K -
2. Phuong sai giifa cdc khdi:  pfsB = ;ﬂ
-1
3. Phudng sai gitta cic & ST
(K-Dix(H-1
4. Phuong sai dr: MSE = __SSE__
: . KxHx(L-1)

Butdc 4! Ki€m dinh gid thuy&t vé anh hudng cda y&u & nguyén nhén thi
nhat (¢6t), y&u 18 nguyén nhin thy hai (dbng). tuang tic gilfa hai yéu 18
dén yé’u 1§ két qud bing cic ti s6 F:

_MSG g MSB o MSI

3 =—

“wse T MSE MSE |

Buic 5: Nguycn tic quyé’l dinh trong ANOVA hai yé'u to:
L. Bai vdi Fy, & mdc § nghia o, gid thuy€t H, cho rliing trung binh cia k

tong thé theo y&u 18 nguyén nhiin thi nhit (¢Ht) bling nhau bi bic ho khi:
B > Fe oy kH(L-1)a

2. boi vai Fy, 8 mite ¥ nghia a. gid thuy&t Hy cho rling trung binh ciia h

tong thé theo y&u 6 nguyén nhin thit hai (dong) biing nhau bi bac bo khi:
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Fp > Fiakig. ha
3, DO v Fy, ¢ mide ¥ nghfa o gid thuyCi H, cho riing khong €& e dong
qua lai gitta y&u @ tht nhal (¢oU) va y&u & thit hai (dong) bi bic b khi:
Fy > Focoapin n. ki .o
rong dd:
o Py | KEHE - 12 gid i tra trong hing phin phoi F vai K-1 bic 1 do 3T
<& vh KHd-1) bie nrdo 3 miu s0. ’ .
o Fl LK) 1A gl tri tra trong hing phin phoi F vai i3 bic do §1F
0 va KVHE.- 1y hic nrdod miu so.
= Fio nat O, KL D 1A gid tri tra rong bing phin phoi F vdi (K-1%H-D)
bic urdo o vt KH(-D bdcwdo d miu so.

Vi du tinh todn: cing ir vi du diém trung binh hoc p vi thdi gian lam
thém ciia sinh vién, ching ta dua thém y&u 18 nwfe do hién gquan cuia vice
Aim thém vi nganh dang hoe cfia sinh vicn, D licu thu thip dugc trinh
by trong bing dudi diy.

Bing 9.9 Diém trung binh hoc @p ciia sinh vién phin nhom theo thdi
gian lam thém va mife do lidn guan giffa vice )am thém v nganh hoc

M\'rlc do licn T Thdi gian iam (hém
quan gitfa vice |- i Trung binh Nhidw
Jam th¢ va DutGi 6 gid/udn 6-12 gidt/win Trén )2
nginh hou gidr/tdn
1 163 65 661 63 59 64|54 53 5l
Trung hinh 71 68 671 64 68 70 67 65 04

nhidu 71 1.5 121 6Y 73 75163 67 606

Cic gid thuylt il

1 Dim rung binh hou tip (DTB) cita sinh vién ¢6 hifi gian lam thém

~ khdc nhau ddéu biing nhau. ‘

2 PTB ciia sinh viéa c0 mic 4o lién quan gilta vice Jam thém v nganh
hoe khice nhau dCu hiing nhau.

3. Khong ¢ dnh hudng wing tde gitta (thiti gian lam thém vi mte dd
hén gquan gita vice tim thém vd nganh hec d&n DTB cia sinh vién,
N&i mat cich cn (he. iinh hudng cla thdi gian lam thém d¢n DTS 1a
nhu nhav ddi vai cde ahom sinh vitn ¢d mic 4o Iién quan gitfa viCe

*fam thém va nganh hoe khie nhaw vii dnh hudng cia mie do hicn
_quan gidfa vice lam thém va nganh hoc dén DTB 13 nhy nhaw ddi vai
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cdc nhom sinh vién ¢6 thdi gian laim thém Khde-nhau.

Budc 1: Tinh céc (rung binh
= Trung binh miu ctia titng nhém (group means):

H L

zzxijs
- j=1s=1
=

HxL
DTB ciia nhom thdi gian lam thém it X, = 63’*6'5;-"”’2 687
DTB ciia nhom 1hdsi gian lAm thém TB x, = &2* 5*99* =¥ 75 694
DTB ciia nhom thdi gian lim thém nhidu x, = 24¥23 4408 _ ¢4

*  Trung b'inh mﬁu cla tirng khéi (block means)

> Y

ij . izl 5=l .
KxL ;
DTB ctia nhém viéc 1am thém lién quan it d&€n nganh hoc
-  63+65+..45]1
X = =60

DTB cia nhém viéc lam thém li€n quan trung binh dé&n nganh hoc
. 11+68+..+64

X,=—— =671
2 9
DTB ctia nhém viéc 1am thém lién quan nhiéu d€n nganh hoc -
%, = 7.1 +7.59-I-...+6.6 - 7.0

" Trung binh m{t 6 (u,ll means)

qus

DTB cta SV ¢6 thdi gian lJam thém i vi viéc lam thém lién quan it vdi
nganh hoc: e o
%, = 6,3+6;5+6,6 — 6,47

DTB ctia SV ¢6 thdi gian 1Am thém trung binh va viéc lam thém lién quan
it vdi nganh hoc: i
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_71+68+67

xlz =6.87

PTB ciia SV c6 thdi gian 1am thém phidu va viéc lam thém lia quan
nhiéu véi nganh hoc:
_6,5+6,7+66

§33 ——--—3'—'—=6.60

» Trung binh chung (overall mean):
K H A
2 X
=1 =1 s=l
KxHxL

63+65+66+.+65+67+606
Ix3Ix3

=i
il

X=

=658

P& don gidn ta ¢6 (¢ tinh rung binh chung theo cong thite nhu dudi day
véi didu kién s6 quan sat trong mdi nhém du bing nhau.

(Téng cic trung binh nhém chia cho 58 nhém)

K&t qua tinh cic trung binh dugc trinh bay tém 14t trong bang sau:

* IBéiﬁ'g 9.10: Bang tom 14t k&1 qua tinh cdc trung binh (SPSS for Windows)

pifm TB
' TG Yamthém
. : it 8 ' ohids | | Téng
iién quan gilta it B.47 .27 - 597 £.00
vigcamthém | B 6.57 673 | - 653 6.7
va nganh hoc nhiu 727 7.23 660 | 703
Ting : _ 587 6.74 _6.13 6.58

Budc 2: Tinh cic 18ng d6 13ch binh phudng (SS)
1. T8ng cic 49 1&ch binh phudng toan bo: SST
K H L : S

SST =332 (xje =0 =

. i=l =l s o
(6.3-6,58)2 +(6.5-6.58)2+ (6,6-6,58)%+ ... + (5,4-6,58)2 +(5,3-6,58)2+ (5,1-6,58)% +
(7.1-6.58)2 +(6,8-6.58)2+ (6,7-6,58)2+ . .. + (6.7-6.58)2 +(6,5-6.58)2+ (6,4-6.58) +
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(7.1-6.58)2 +(7.5-6.58)7+ (7,2-6.58)2+ . . . + (6,5-6.58)2 +(6.7-6,58)2+ (6,6-6.58)>
SST = 9.441

2. Téng cdc 46 1¢ch binh phudng binh phudng gu?a cdc nhdm (between -
groups)

S8G = HLZ(\ ~X)% =3x3Ix[(6.87-6.58) +(6.74-6,58)+(6.13-6.38)° ]
i=1

88G= 2,179

3. Tdng cdc do 1éch binh phudng giifa cdc khdi (between — blocks)

H
SSB=KLY (X; — X)” =3x3x[(6,00-6,58)2+(6.71-6,58)2+(7.03-6,58)?]
=1
SSB = 5.032
4. Tdng cdc @5 I¢ch binh phuong giita cdc &
K- H
SSI=LY Y (X -%; -X; +%)?
i=1 j=t
ix [(6.47-6.87~6-,{)(]+6.SR): +(6,2?A6.?4—6.0{)+6.58)2+ (5.27-6. !3—6.()()+6.58J2+

+ (7.27-6.87-7,03+6.58)° +(7.23-6.74-7.03+6.58) 2+ (6,60-6,13-7.03+6.58)7)
SSI=0.7.7

5. Tong cdc 4 léch hinh phuong phan du:
K N
SSE = ZZZ(xUS X;j)? =SST ~SSG —SSB - SSI-
1=1 j=I s=I

SSE=9,441-2,779-5,032-0,717=0,913

Bwdc 3: Tinh cdc phudng sai:
l. Phtrdng sai gu’l‘a cﬁc nhom MSG = 856G 2779 1, 389

S K=1."3-1.,
2. Phlrdngsal'gtﬁacéckhé'l: iMs,g:SS_B 5,032 _zzgl(,
H-1 3-1
3 Phlrdnwalgu?acaco: . .-Myz,u S8 e OV =0.L79
e (IK~1)><(H—1) (1 I)x(x 1y
4. Phlrdngsaldl.r' L MSE & e SSE Lim 09” —0050?,

N KxHx(L—~1) 1x3><("-—l)
I RN S|

Budc 4: Tinh ti s§ F

MSG_ 1389 "
IR = : =274
V= MsE ops07 "
2.5y o MSB_ 2516
MSE 00507
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g

Fy= MSI _ 0,179 =353
MSE 0,0507
Tra bang F im
F e = F o sag-n.00s = FZ.I8.0.05=3’55

Fomni-ne = F i ypag-n.00s = Fy s, 005 =3.55

F ot ktte-ia™ F aiysan, za0-n 005 = F 4 s 008 =293

= VI F ) Fwmena T Fy o005 =335 nén ching ta cé di bing
ching A& bdc bd gid thuy&t thi nhit. Nh vdy BTB clia sinh vitn ¢d
thdi gian lam thém khac nhau thi khdng biing nhau. Noi cach khdc,
thoti gian 1am thém ¢6 dnh hudng d&n k€ qua hoc Ap-

o Vi F, ) Fygnu-ne = F 5. 00s =3,55, nén chiing 1a c6 i bing

chitng dé béc bo gid thuy&t thit hai. Nhw vdy DTB cia sinh vién ¢6
mitc do lién quan gida viée 1am thém va nganh hoc khdc nhau thi
khong bing nhau. N6i cich khéc, mifc 6 lién quan giffa viéc lam
thém v nganh hoc cia sinh vién ¢d anh hudng d&n k&l qué hoc Ap.

» VI FOF cags-n mnie-ina” F o 15,00 =2:93, nén ching ta c6 dd
bing chitng dé bac bd gid thuyét th ba. Nhit vay c6 wdng téc gita
thdi gian 1am (hém vA mitc 46 1ién quan gilfa vigc lam thém va nganh
hoc trong viée dnh hudng d4in DTB cda sinh vién. Mic 40 dnh hudng
ciia thdji gian 1am thém dén k&t qua hoc tp con bi doh hudng bdi nufc
46 lién quan giffa viée lam théem va nganh hoc. Trong Biang 10.9,
chiing ta thi'y khi mifc 40 lién quan gilta viéc lam thém va ngnh hoc
{t thi thdi gian 1am thém c6 dnh hwdng manh d&n k&t qud hoc 1ap.
Nhunrg khi mitc 43 lién quan gifa viéc 1am thém va nganh hoc phidu
thi 4nh hudng cia thdi gian lam thém d&n k&t qud hoc tap khong khdc
nhau nhidu gi¥a cdc nhém sinh vién cb th3i gian 1am thém khéc nhau.

Trong thyc (€, khdi lugng tinh todn khi st dung ANOVA, nhat 12 ANOVA
2 yéu 18, khé 16n, ngudi ta thudng sit dung cdc chudng trinh tinh todn nhyv
Excel va SPSS dé ra k&t quid nhanh chong. Khi thuc hién bing Excel, bén
canh céc k&t qui tinh todn trung binh, ching ta dugc bang ki€m dinh F

trong ANOVA c6 ndi dung cd ban nhu sau:
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Bidng 9.11: Bing ANOVA hai y&u 0 t18ng quit

Ngudn bign ddng Tdng cic dd Bac ty do Phuong sai Tisd F
I&ch binh
phuong

Gida cac nhdm {cht) S5G (K-1) MSG F,
Giila c4c khi (dong) SSB (H-1) MSsB F2
Tuong tic gida 2 y&u to SS) (K-1)(H -1) MSI Fy
Phén du SSE KH {L-1) MSE

Téng cong SST KHL -1

K& qua ANOVA diy di trong vi du tinh todn trén thue hién trén Excel
dudc trinh bay trong Bang 9.12.

Bdng 9.12 : K&t qui phén tich phuong sai 2 y&u 18 biing Excel

Anova: Two-Factor With Replication

SUMMARY it gid gid TB nhiéu gig Total
it
Count 3 3 3 9
Sum 194 15.8 158 54
Avarage 6.46661: 6.26667 526667 6
Variance 0.02333  0.10233 0.02333 0.3475
T8
Count _ 3 3 3 9
Sum 206 20.2 196 60.4
Averags 6.86667 6.73333 653333 6711111
Variance 0.04333 0.09333 0.02333 0.081111
niié )
Count 3 3 3 9
Sum - LR o 21.8 217 19.8 833
Average 7.26667 7.23333 6.60000 7.033333
Variance 0.04333 0.09333 0.01000 0.1425
Total

Count 9 9. ]
Sum 61.8 60.7 55.2
Average 6.86667 6.74444 6.13333 - i
Variance 0.14750 024778 0.43750

L . IS . . A i
ANQVA . - » - . o
" Source of Variation 58 df MS F__ P-value F crit
Sample '6.03185 2 251983 1495839 - Q.00000 ¢ 3.5546
Columns 277852 o2 1.38926 273796 - 000000 . 3.5548
intaraction 0.71704 4 017926 3.5328 0.02694 2.9277
Withi., 0.91333 - 1B 1008074 o Lo :

Khi thyc hién- ANOVA wrén Excel, trong bang két-qud (a c6 thém mot codt
mang t€n “F Critical . Cot n&y chinh 1 gid tri gidi-han tra ur bing thdng
k& (vdi mifc ¥ nghia 5%) diing d€ so sdnh vdi cot “F” d€ quy&t dinh béc
bo gid thuyét H, hay khong. Nhi vay n€u st dung chuong trinh mdy tinh
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4 thuc hién thi ta khdng cdn cén tra bing théng ké nifa.
0.2.3 Phén tich sdu trong ANOVA 2 y€u t§

Trong phin tich phudng sai 2 y&u 18 sau khi dd xac dinh ¢6 sy khic bt
gifa cde nhom so sanh, ching ta €6 thé ding kiém dinh Tukey a& xdc
dinh cic ¢ip trung binh t8ng (he khéc nhau xét theo y&u 1§ thit nhit (so
sanh gifa K nhom) hay x¢€t theo y&u 18 thit hai (so sdnh gilta H khoi).
Ki€m diih Tukey vin duge thyc hi¢n theo nguyén tic gidng nhy phin
rude., v gid i gidi han Tukey dudce tinh nhu saw:

So sdnh theo y&u 18 thir nhit (K nhém): T =g, « pr0-n Z!Si
x

So sdnh theo y&u 18 thit hai (H khdi): T =4, y s MSE
KxL

Van dung vao vi dy tinh todn rong phin phin tich phuong sai 2 y&u 18

wén, vdi o = 0,05, K =3, H=3L=3 MSE = 00,0507, tra bdng phin phdi

kiém dinh Tukcy (studentized range distribution) ta cé:

Gk prir-n — Goos 2 = 3.61
* y0 sdnh giita cic nhom theo y&u 8 tht nhat (thini gian Jam thém): ching
ta tinh gid tri gidi han Tukey:

T = qu.ni, MR 1’ 0‘0;0? = 3.61 (0.0?51):0,2?

Ta ¢6 cdc trung binh nhiém lan lugt 1a: 6,87 5 6,74 1 6,13 va cic chénh léch
giita ciic nhém la:

Di: =[x, - %,| =6,87-6,74=0,13

Dy = |¥, - %;| = 6,87-6,13=0,74

Dya= %, - %] = 6,74-613=06l

Ta th&y Dy vi D23 160 hon gid 1 gidi han Tukey T, cho nén ching ta co6
© thé ndi ring sinh vién c6 thdi gian di [Am thém it va trung binh cé diém
trung binh hoc (Ap khdc vdi cdc sinh vién ¢6 thoi gian di lam thém nhi¢u.
Tuy nhién chiing ta chia ¢6 bing chimg dé& cho ring k&t qua hoc 1dp khéc
nhau gida sinh vién ¢6 thdi gian di 1am thém it va trung binh.

* g0 sdnh gitfa cdc nhom theo y&u (8 thif hai (mite 43 Ji€n quan gitlfa vice
1Am thém va nganh hoc): ching ta tinkh gid tri gidi han Tukey:
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| | -
T =ty 05 11814 "9-’095—0 =3,61(0,0751) = 0,27

Ta ¢6 cdc trung binh nhém 1an lwot 1a: 6,00 ;6,71 ; 7,03 va cdc chénh 1éch
giffa cic nhdm la:
Dy = |f, - X,

= |6,00-6,71|=0.71
D3 = |x, - ¥ =16,00-7,03|= 1,03
T, - ¥, = |6,71-7.03|=0,32

Ta thdy cd Dy3, Dya vh D33 160 hon gid tri gidi han Tukey T, cho nén
chiing ta ¢6 (h¢ néi ring cdc nhém sinh vién ¢6 mifc 6 lién quan gitla
viée Jam thém va ngdnh hoc khdc nhau thi ¢d k€t qua hoc Wip khac nhau.

9.2.4 Thyc hién ANOVA trén chudng trinh Excel

Chiing ta c6 the sir dung cdc chudng trinh dang phd bi€n hién nay Excel,
SPSS for Windows hodc cdc chuong trinh thdng ké khic. Chuong trinh
bang tinh Excel khd da nang nén nhirng xir 1y thdng ké rat han ch€ va don
gidn. Vi vy, néu ngudn dir li¢u 16n va xif 1y théng k& phic 1ap hon,

chiing 1a nén diing chudng trinh SPSS. Riéng SPSS ching ta ¢6 thé vao
menu “Analyze” chon ndi dung théng ké ma ban mudn xif Iy. Tuy nhién,

Excel trong Window ¢6 wu diém 12 chinh sita d liéu g6c nhanh hdn va
don gidn hon. Ching ta ciing cin 1am quen trwéc t¥ chuyén mdn bing
ti€ng Anh trong thdng ké d€ c6 thé d& dang hi€u bang k& qua X 1y,

Phin nay chi gidi thi¢u thao tdc thuc hién ANOVA trén phin mém Excel
cho ¢d hai trudng hop ANOVA mot y&u 16 va hai y&u 15,

Budc 1: md chudeg trinh Excel, v2 nhap dit li¢u. i v6i ANOVA | yéu
1, nhap 1liéu gidng nhu Bing 9.3. Di véi ANOVA 2 y&u 15 c6 nhicu
quan sit rong md1 5, cdn chii ¥ nhip liéu vio may khéng gidng nhu Bing
9.9, ma phii nhip nhy Bing 9.13. N&u khibng, chwdng trinh s& bi truc tric
holic.cha ra k& qui isaic Ki€m trakék qui in ra 48 bit chtrdng Ir'lnh nhip
dﬁng haysai bﬂng cit:h:hﬂm h‘&cﬁlbﬁc tn’do SRR

R PR EALE LN
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63
65

Budc 2:

Chon Menu Tool — Add - Ins — dénh diu 3 muc chon:
e Analysis Toolpak
e MS Excel 4.0 Analysis Function
o MS Excel 4.0 Analysis Tools.

Budc 3:
e Chon Tool — Data Analysis — | . Trong khung [ |, ching ta co

thé chon:

o ANOVA Single Fucmr Phiin lu.h phmmg sai mot yEu .

o Trong hai truding hop con. lai:

o ANOVA: Two- facmr without replic tion. Phidn tich phuong sai hai

© y&u (8 vi mot quan sdt trong mot & -

o ANOVA: Twi-factor with replication. Phin tich phicng sai hai y&u
1§ vdi nhidu quan sit trong mdt 6. Cha ¥, Khi chon vang s8 licu
{sclect) thi chon cd phan chif (lu..u as ool \ra tidw dé dong) vi phin
di# lidu.

¢ Chon ving s8 liéu vira mdi nh.;p

e Chon a(a mic nhién 12 5%)

» Chon ving chira k&1 gqui (néu chon New Worksheet thi k&t qud
dwoe diit trong mdt trang mdi vai ddy-dd cdc thdng tin nhif dude
linh trong cdc cong thie phan vi du).

e Nhin phim “Enter”

Troug khung | |, ching ta ¢d th& ding cdc muc chon khic cho cdc muc
ki€m dinh hay phin tich thong k& khéc ah:
{. (- test paircd Two sample for means: Kiém dinh {0) trung binh clla 2
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1Sng thé phy thudc (miu t¥ng cdp).

2. 1 —test Two samples assuming equal variances: Kiém dinh (1) trung
tinh ciia 2 18ng thé cé phuong sai biing nhau.

- 3.t —test Two samples assuming unequal variances: Kiém dinh (1

trung binh cfia 2 téng thé c6 phucng sai khong bing nhau.

4, z - test Two sample for means: Kiém dinh (z) cho 1rung binh 18ng
thé.

5. Regression: héi qui

190



CHUONG 10 ) )
KIEM DINH PHI THAM SO

Trong cic chuong trude, ching ta thuc hién ki€ém dinh gid thuy&t vé céc
tham s& 18ng thé véi didu kién I 15ng thé c6 phan phéi chudn. Khi tong thé
nghién cttu khong thoa didu kién nay thi khong th& sit dung cdc cdng cu d6
dwgc. Trong chudng nay, ching ta md rdng vin d& kiém dinh bling cdch
<om X6t cde cong cu gidp ki€m dinh cdc gih thuy&t khi 1Ong thé ¢ phin
phdi bit ky, khong theo phin ph6i chufn. Céc ki€m dinh nay khong gén
lidn vdi motL tham 58 nao cha tong th&, cho nén dugc goi 1a kiém dinh phi
tham s6. Cédc ki€m dinh phi tham 50 khong manh bing cdc kiém dinh tham
56, nhung chaing phu hdp khi dit lin‘_:l.{ phan tich 1a loai dF li¢u dinh tinh
(thang do dinh danh, thi bic) hay cdc dit 1idu dinb lwong khdng cd phdn
phéi chudn mdt cdch rd rang.

10.1 Ki€m dinh ddu

Ki&m dinh ddu 1a mdt thi we phi tham s6 don gian nhal duge s dung cho
hai miu lién hé (miu ting cap) dé ki€m dinh gia thuy&t phin phéi cla hai
éng thé wrong iing 12 gidng nhau. Kiém dinh nay khdng cin gid thuyét ndo
v& hinh dang cta hai phin phdi nay.

Vi du nhu ching ta cin so sénh mifc 4o thich chon nganh hoc thong ké cua
sinh vién niam thif hai trutng Pai Hoc Kinh T& truée va sau khi hoc mon Ly
thuy&t thng k& (LTTK). Mic do thich duge do biing thang do khodng cich .
10 diém. trong d6 1 12 hodn todn khong thich va 10 13 r41 thich. Hai 18ng thé
cin so sénh 12 mic do thich chon nganh hoc théng k& cla cac sinh vién
wrvde khi hoe, va mife dd thich chon nganh hoc thong k& cha cic sinh vién
sau khi hoc. Vi khong c6 diéu kién 48 thim do h&t hang ngan sinh vién cia
trudng PHKT. cho nén chiing ta thu thap ¥ ki€n ctia 10 sinh vién dudc chon
ngiu nhién. Mudi sinh vién nay cho ching ta mifc 46 thich cia minh trude
(d4u hoc k¥) v sau khi hoc mon th&ng k& (cudi hoc ky), va chiing (2 c6 dit
litu miu dudi dang tirng cip (2 miu phy thudc) nhu sau:

Bang 10.1: Bing tinh todn kiém dinh dfu v& mic dd thich chon nganh
Théng ké trudc va sau khi hoe LTTK
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Sinh vién Mifc 46 ua thich chénh diu cia
tra i ‘Sau khi hge Trudc khi léch ddnh pia
LTTK hoc LTTK

1 g 6 +2 | +

2 3 3 0 0

3 6 7 -1 S-

4 7 7 1] 0

5 6 4 +2 +

6 8 5 +3 +

7 7 5 +2 +

3 5 6 -1 -

9 5 6 -1 -

10 9 7 +2 +

Gid thuy&i H, 1a xdc sudtp d¢ mot sinh vién cé erc dd ua thich chon nginh
théng k& sau khi hoc mén LTTK cao hon mife d9 wva thich chon nganh lhong
k¢ trude khi hoe mén LTTK 1 0,5, Noi mt cdch khic 1a 10nyg thé sinh vicn
khong ¢6 khuynh hudng thich chon nganh thdng k& hon sau khi hoe xong
mon LTTK. Gid thuyt.l ndy wong 1y nhung 0ng qudt hon gla thuy€i trong
kiém dinh tham s0 wong ﬁ'ng 13 ki€m dinh t trudng hgp miu pho thude ~
kiém dinh vé& 2 trung binh lon‘z_, thé miu Lrng cip. Tuy nhién kiém dinh diu
khdng doi h01 gia thuyét 1ng thé (cdc mitc dd thich) ¢6 phan phdi ddi xu'ng

Chiing ta dinh nghia p la xdc suit ma X (mitc 8¢ thich chon nganh théng k&
sau khi hoc LTTK) 16n hon Y (mifc 46 thich chon nginh thdng k& trudc khi
hoc L’I‘TK)

P= P(X>Y)

Theo gii thuy6t Ho, xdc suft X > Y hay xdc sudt Y > X déu 1a 0,5. Chiing ta
bd qua nhitng- trwdng hop X = Y. Khi X > Y ta ¢6 ché&nh 1&ch dudng va ky
hidu diu ( + ), khi X < Y 1a ¢é chu,‘-h léch 4m va ky hiéu diu ( - ). Dudi
~ dang dau cic chénh 1¢ch thi gla lhuyél H, trong klém dinh nay 13 khd ning
¢6 mdt din + (X>Y) bﬁng vdi khd ning c6 mdt dau — (X<Y) va biing 0,5
Cic gid (thuy&l dugce trinh by nhu sau:

H,: p= 05

Hy: p=05

Kim dinh ndy gia lhuyct ring (1) céc cﬁp dit lidu (X,Y) 1a doc i&p vdi nhau
(sy thay d8i mifc 43 thich cla mot sinh vién nay khong dnh hudng d€n sy
thay d8i mirc 46 thich ciia mot sinh vién khic, néi cich khdc 1a céc sinh
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vién déu c6-‘] ki€n ddc Hp riéng cla minh) va (2) thang do sif dung itra la
thang do thit bic @ 1&n. Sau khi loai bd cdc miu ¢ mic dd biing nhau,
chiing ta chi cdn lai s8 lugng cdc dfu (+) va (-). Dai lugng kiém dinh dudc
xdc¢ dinh:

T = 58 lugng cdc ddu cong

Ching ta xdc dinh n la s0 cip di li¢u (44 loai bd cdc cip ¢6 mifc d hing
nhau). Kiém dinh nay dua trén phin phdi nhi thitc véi p=0,5 e 1a khi gid
thuy&t p = 0,5 ding thi phin phdi cia 5§ lugng cdc diu cong 12 phdn phdi
nhi thite vdi p = 0,5 vi n 1a s& phép thir. Chiing ta tra bing phin phdi nhi
thie va xdc dinh cde gid tri gidi han tudng dng cang gin v4i mifc ¥ nghia o
cang 5. Sau d6 chiing ta so sdnh dai lugng T véi cac gid (ri gidi han nay.
Trudng hop trén 12 loai ki€m dinh 2 phia, ching ta tra bing phan phdi nhi
thite d& tim 1 gid tri gidi han ddu ti€n sao cho cang gin v6i mic ¥ nghia o/2
cang t8t. Gid tri gidi han ndy goi 1a C,, va chiing ta xdc dinh gid tri gidi han
thif hai Co=n-C;.

Ti¢u chuidn quyél dinh 1a:
C,<T <y -» chip nhin gid thuy&t Ho
T < hay T>C, ->bdchégid thuyétHo

Vi cdc dif liéu trong Bang 10.1,ta ¢6: T=5:n=38; p=0,5. Ching a mudn
ki€m dinh gid thuy& vdi do lin'(;a‘_l‘y 95% (a = 0,05), tra bang phin phoi nhi
thfc véi n = 8 va p = 0,5 thi thdy chi c6 0,035 12 gAn vi mic § nghia o2 =
0,025 nhal, wrdng ¥ng vai gid uj gidi han Cy = 1. Tir ddy tinh ra gid 'trj gidi
han tht haita C;=a—-C,=8-1="7.

DoC,<T<C; (k<5< T, nén ta chipnhin gid thuy&t H,. Vi mic ¥
ngh’ia a =2 x 0,035 = 0,07 (45 tin cﬁy'%%) ching ta chua c6 dii bing ching
d& k&t ludn riing sinh vién thich chon nganh thdng k& sau khi hoc mon
LTTK. '

Khi miu quan sit 1dn, ching ta ¢6 thé thye hi¢n kiém dinh nay dya wén

phin ph&i chudn thay vi phin phdi nhi thic. Ki€m dinh ndy chinh 1a kicm
dinh (i 1 téng (¢ rong wruding hdp miu 16n. Pai lugng kiém dinh l:
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.E’_pu

AT
’ Pol = Po)
H

Véi p=— vipo=05thi

= [

P— Py _2T-n
P,0-p0) n

n

Vi du: 50 ngudi di lam dugc chon ngiu nhién d& thu thip ¥ ki€n v& mifc thu
nhap trung bish clia ho trong ndm 2004 sip d€n s& nhu th€ ndo so vdi nam
2003. K& qué thu thip duge 18ng hdp wong Bang 10.2.

Bang 10.2: Y kién vé muc thu nhap cua ngudi di lam

Y ki&n vé mic thu nhip S ngudi tra 18
S& ting 1én 27
S& khong dbi 10
S& gidm xudng 13

Hay kiém dinh gid thuy€t H, cho ding t§ 1é cho ring thu nhdp s& ting 1&n
bing véi 1y 1& cho ring thu nhip s& gidm xudng.

Gia thuyét.  Hy: = 0,5
' Hy: p# 05
Ap dung cong thic g P Po T-n
po(l-py) Vn
n
22N -4

=221

T

Vai 4o tin cdy 95% (=005}, gid i gidi han z.%' =1,96, vi z =2,21 > 1,96
chiing ta béc bd gia thuy&t H,,.

10.2 Ki€m dinh ddu va hang Wilcoxon ( ki€m diph T)
Kiém dinh diu chi sir dung chifu hudng (- hay +) cta chénh 1&ch gitra cdc
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_cip quan sdt v bd qua d6 1dn cila cdc chénh iéch nay. Kiém dinh diu va
~ hang Wilcoxon stf dung ludn cdc thong tin v& d9 1dn cla cdc chénh 1¢ch va
vi viy, manh hon kiém dinh ddu. P€ thyc hi¢n kiém dinh ddu va hang
Wilcoxon, cic chénh 1éch duge xép hang theo d6 ldn khong tinh dén dau
ciia ching. Trong trudng hgp chénh 1éch bing nhau thi hang cia ching dudc
tinh binh quan (vi du hai chénh 1&ch déng hang 7 va 8 thi hang cda chiing 1
7.5 va 7,5). Sau d6 ta tinh t3ng cic hang d8i.vdi cdc chénh 1éch duong va
d6i v&i cdc chénh 1éch Am.

10.2.1. Trudng hgp miu nhé (n <20)
Cic budc tién hanh kiém dinh:

1. Phdtbidu gid thuy€t Hy: Phin phdi cia hai tdng (hé giéng nhau
2. Tinh chénh l&ch gitta cdc cdp :d;, = x, — y;

3. X&p hang cic d; theo d 18n ciia gid tri yét di ld,|

4. Tim t8ng cdc hang duge x&p clia d, mang diu duong: Z(+d,-)
5. Tim téng cdc hang dude xé’ﬁ clia d, mang ddu &m: > (~d;)

6. T I3 gid i nhd hon trong 2 tdng cic hang .

T = min [Z(+di),2(—d;)1 vi so sinh vdi T, 13 gid tri tra ¥ bing
Wilcoxon

7. Bédc bd gia thi€L Hykhi T < T,

Vi du: sit dung cdc dif licu vé& mtc dd thich chon nganh thdng ké trong phin
triedic, 14n nay chiing ta s dung khong nhitng ddu cla chénh 1éch ma con si
dung th&m d6 16n clia cac chénh 1¢ch dudi.dang hang cia cdc chénh &ch.
Chiing ta 1ap bdng tinh todn nhu sau:

Bdng 10.3: Bdng linh todn k_ié’m dinh ddu va hang v& mic do thich chon
nganh Thong k& trude va sau khi hoc LTTK

SVitd | Micdd lhi’ch vao Chél:‘h X&p T(";ng Tf';ng
Wi | nganh thdngke tech | hang | B (dl) | Y (—d))
jy - . i
- [ saukhi | Trwsewm | (d) | |4
_ hoc LTTK | hoc LTTK
1 8 6 +2 |55 5,5
2. 3 3 0 |
3 6 7 -1 2 2
4 7 7 0
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5 6 4 +2 5.5 5,5
6 8 5 +3 8 8
7 7 5 +2 55 5.5
] 5 6 - 2 2
9 5 6 -1 2 2
10 9 7 +2 5.5 5.5

Thng 30 6

Gia thuy&t Hy: Mife d9 thich nganh hoc thdng ké san va trude khi hoc mon
LTTK ctia sinh vi¢n 13 nhu nhau.
Ta cé:

3 (+d)=30va D (—d;)=6

=> T=min | (+d;) . Y. (~d;)1=6

Tra bang phin phdi cia ki€m dinh Wilcoxon v8i n=8 1a ¢ Ty = 6. Vay gid
thuy&t Hy mite dd thich nginh hoc thong ké sau va trude khi hoc mon LTTK
¢lia sinh vién [3 nha nhau bi bac bé & mife ¥ nghia 5%. C6 nghia 13 néu 3 do
95% thi ¢6 thé k&1t ludn ring sinh vién sau khi hoe mdn Ly thuyét thdng ké
thi thich chon ngiinh hoc thiing k& hon.

-10.2.2. Trudng hgp méu I6n (n >20):
NE&u n {dn thi ching 1a ¢6 thé diing phin phdi chudn thay c.ho phin phoi
Wilcoxon (T), lic nay trung binh va phuong sai clia phin phdi Wilcoxon
drge tinh nhu sau:

_ aln +1)
’ 4
va J% _ H_(H,+1!2__J£_I+ l)
24

Bai lugng kiém dinh:: Z _..._.._L SR DRI S

f.;-_""? ,, ;,.__ e greiy e i
Trong lru’finb ht;lp nay ta q:o lh'.\ quyél diph., bé(. hQ gl.a lhuyt.t Ht, & ml.rg, }’e
nghia a khi: S e gty ne o T et s L
Z<-z, Npu klemdmh\dang l ben e
Z <-7,;, N&ukiémdinh dﬁngaén A

Vi dy : Ted lai vi du & trung hdp L, thay vi khio sdt thim 4o 10 sinh vién,
chiing 12 thim dd 80 sinh vién. ‘I’mng 8¢ sinh vién'tra 13i, c6 20 sinh vién

mifc do thich chon nginh hoc thong k@ khong. thay doi, ¢on Jai 60 sinh vién
¢ chénh I¢nh. Trong cdc mite do chénh 1&ch tim dudgc thi gid tri nhd nhil
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cta T (minimum) 1 625. Hay kiém dinh gi4 thuy&l H, cho ring mic 40
thich chon nganh théng ké sau khi hoc bang hay thip hdn hon trudc khi hoc
mon hoc 1§ thuy&1 thdng k& (kiém dinh 1 bén).

Ta c6 n = 60, T = 625 va gid thuy&t H, ding thi phan phdi Wilcoxon c6
trung binh v phuwdng sai nhu sau:

_nfn +1)_ 60061

-HT ) =915
. 1
g2 oMo nrl)  SUEDAZD g 45 s
24 24 -
=> o =,/184525 =13584
135,84

N&u sif dung d6 tin cdy 95% (a = 0,05), tra bing z. ta c6 zg s =1,645. Doz
< -1,645 nén gia thuy&t H, bi bic bo.

Trong truting hop chua c6 mifc ¥ nghia a d€ so sdnh, ta phai tim gid tri p d€
ké&t luan thay cho mic ¢ nghia a .

Theo gid tri kiém dinh ta ¢6:

z,=-213

Suyra: a=05-¢(213)= 0,5-0,4834=0,0166

Hay a =1,66% (ddy chinh 12 gid tri p). Vay, gid thuy€t Hy c6 thé bi bac bd
& bat k¥ mic ¥ nghia ndo 16n hon 1,66%. Vi nhitng dit liéu dd thu thap,
chiing ta biing chifng khd rd rang d€ ket luén rhing gid thuy&l H, gan nhy
lubn ludn sai va hoan todn ¢ cin cf d€ k&t lvan mic dd wa thich da tang
1&n.

10.3. Kiém dinh Mann-Whitney (kiém dinh U)

Kifm dinh Mann-Whitney, con dude goi la ki€m dinh Wilcoxon, khong yéu
cAu céc gid dinh vé hinh dang cda phan phéi dang xem xét. N6 dude dung
d& ki€m dinh gid thuy&L wén hai mau de Iip cb xuat phdt tir hai (éng th¢ ¢
phin phéi gidng nhau khong. Hinh dang cda phin phdi khdng can phéi xdc
dinh. Kiém dinh nay khong doi hdi dit li¢u nghién ctu phdi la dir hcu
khoang cdch, ma chi can dit li¢u x&p hang 13 dd. -

. 10.3.1 Trudng hgp méu nhé (n <10 va < ny)

Gia sif ta ¢6 hai miu ngiu nhién doc 1ap gdm ny vi ny quan sdt W tdng thé

197 CHUGNG 10: KIEM BINH PHI THAM SO



(hif nhit va 1&ng the thit hai (n, va n, ¢6 the khac nhau). Ta ¢6:

- Gid thuy&t M, : Phin phdi clia hai t8ng thé 12 giong nhau, hay
H : H = Ha

- Pai lugng kid¢m dinh :
U=n,.a, gl rl) R~
2
Trong do:
ny: 13 s& quan sdt mau U tong the thiv 1.
ny: B s6 quan sdt miu 1r @Wng the thr 2.
R,: I téng cdc hang ctia gnan sdt mau i tdng the thit 1.
(vhit ¥ ring Lhun}__ 1a khing cdn cong h.mg @ c& hai miu vi 1Y 1ng cong
hang cla mOU midu ching ta ¢d thé suy ra um;, chng hang cha miu Kia. Vi
dy nhar néu 10ng s¢ quan sdt cia cd hai mau 13 20, thi 18ng cdng hang cda

2021)
2

¢i hai mau L éng ede con s& ur 1 d&n 20, uic 13 = 710- Do d6 kiém

+ - - - - - -
dinb chi cin dia rén tong cdng hang cla mdt miu)

Tiép theo, tra bang phin phdi U d¢ tim: FU)= Fomy (U)
Va quyCt dinh bédc bo gn thuy&t H, khi @« > 2 F(U).

Chi §: 2 F(U) 1A gid ui p cha ki€m dinh, vi vay glﬁ lhuycl H, c6 thé bi bic
hé & mitc ¥ nghia o 1dn hon gidip.

Vi du: Gid st (.hﬁng, 1 nghién clfu xem ycu cdu vé llrdng khdi di€m cha sinh
vién sdp &t nghi¢p nha & TP HA Chi Mihh c6 khdc’bié( g1'véi clia sinh vién
sdp 101 nghi¢p nha & cdc inh/TP khdc khong. Chon nghu nhién 12 sinh vién
nginh quén tri kinh doanh trong d6 ¢6 5 sinh vién nhi & TPHCM d¢ hoi §
ki&n, chiing 1a ¢& k&t qud dudc trinh bay trong Bang 10.4.-

Bing 10.4: X&p hang (r nhé dén 16n yeu. chu vé Jang khdi du,m {ngan
ddng) clia sinh vi¢n ndm cudi nginh quin trj kinh doanh..

Sinh vién Nha X&p Sinh vién | Nhd d.cdc Xé&p
TPHCM hang linthP khic | hd'nﬁ_,__
] 2,000 12 6 1200 35
2 1700 9 7 1 1900 Bl
3 1.600 b 8 tso - 02
4 1.800 10 9 1.300 5
5 1.400 6 w | 1200 35
I 1.500 7
12 Lo F
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T

Y

Tong 45 33

Trung binh 9 4,71

Ché §: Hang clia cdc mifc d6 ring nhau cia hai nhém sinh vién ciing dude x&p
bling nhau va bing trung binh cdng cla gid tri 2 hang lién 1i€p do.

Gia thuyét Hy: trung binh lvong khdi diém yéu cdu clia sinh vién oha &
TPHCM va nha & cdc tint/TP khéc 13 bing nhau.

Tacd: m=3 n,=7 R, =45

Suyra: U =n.n, +M-—

R, =(5><7)+5%52—45=5
Tra bang phin phéi U ta c6
P‘ﬂ]ﬂlj (U) = Fﬁ_? (S) = 0,024

Tim gid i p:  p = 2F(U) = 2(0,024) = 0,048 hay 4.8%

Vi vay, gid thuy&t H, ¢6 thé bj bdc bo & bat ky gid tri ndo cia a l6n hon
4.8%. V6i a9 tin cdy 95% (@ = 0,05 = 5%), ching ta ¢6 dd biing chifng thong
k& 3& béc b6 gid thuy&t H, cho ring yéu ciu vé hrong khdi diém cda sinh
vién qudn tri kinh doanh nha & TPHCM bing véi sinh vién nha & cic
tinh/TP khdc.

10.3.2 Trudng h¢p méu Jén (ny, n; >10)

Khi ting s& quan st 1én, phin phdi U s& tiém cdn phan ph&i chudn vdi
trung binh va phuong sai dudc tinh nhif sau:
mny

My =

2 _ mny(ny +ny +1)
v 12
Pai lwgng kiém dinh dudc tinh nhy sau:
7 YUty
Gy
Ticu chuin quy&€l dinh: _
Trudng hop kiém dinh 2 bén: Ho : gy = 43
- ChipnhinHokhi -z < Z £+2

o
3

- BicbdHokhi Z (-z hay Z)+z

H

Tridng hop ki€m dinh 1 bén: Ha : 2 2 g1, bdcbd Hokhi Z (-2,
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Trudng hop kiém dinh 1 bén: W, gy < g5 . bdcho Hokhi 7 )7,

N&u chita quy@t dinh sit dung mifc ¥ nghia o ndo, ching ta ¢6 the tinh gid tri
p d€ k€1 ludn.

Vi du: Trd lai vi du y&u cdu tién luong khdi diém ciia sinh vién nam cudi.
chon ngdu nhién 100 sinh vién ndm cudi ¢ nhiu nganh, rong dé ¢6 40 sinh
vién nha & TPHCM. Yéu cdu vé tidn lvdng dude x&p hang it nho d€n 1dn,
vil 16ng cOng hang dude xEp cho sinh vién nha @ TPHCM la R,=2.32%

bat gid thuyét:

Hy: Yéu cdu twong khdi diém trung binh eda hai nhom sinh vién
bing nhau, hay

Hoo gy = s
Pai lugng thdng ké Mann-Whitney dude tinh nhu sau:
!
u=nn, +-"L"7Lf ) ~R, =40%60+ 40;41 ~2.328=892
Vditrung binh -y, = n";l = 40;60 =1.200
Va phudng sai o2 < 1702 (”'I:"Z +1)_ 40*?2“ 19} _ 20200
Gid tri ki€m dinh 7= Y 7Hv 8921200 5, 0q

o, +/20.200

Vi 80 tin cdy 95% . ta 06 24 s/, =1.96. Do 7 = -2,167 < -1.96 nén ta bic bo

gid thuy&t Ho. |

Néu kiém dinh [ bén: H, : ,ul>,u-, R e
Vi d6 tin ciy 95%, ta co: Zggs = L645. Do z= -2 167 < 1 645 aén Hn duge

chip nhin. Chiing ta k&t lugn r&ng «;mh v1én ;.0 nha Ei TP HCM yeu ciu
Wwong khdi dlém cao hgn sinh vien nha & cdc nnh/TP khc’u.,

..‘-;.4!"|r=3- R

Chung ta cling c6 ‘the (inh fa gui tri p nhtr sau o
. == 2169, tra hang phﬁn phdi chudn *.uy Ta:

ai2 05 0485 00]5 o= 0'0I5x2 003 hay 1%

Dya vao gid trj p ndy, ching ta ¢6 (hé néi ring gid thuyét H, yéu cdu v&
tidn lwong khdi diém cda sinh vién nhd & TPHCM va sinh vién nhd & cdc
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Tinh/TP khéc bing nhau c6 thé bj bic bd & bt ky mic ¥ nghia a ndo ldn
hon 3%.

10.4 Ki€m dijnh Kruskal-Wallis

Ki&m dinh Mann-Whitncy dude s dung 48 xem x¢t st khic bict vé phén
phdi gitfa hai Wng thé 1 cde diF licu cla hai mau dde 14p. D& ki€m dinh sy
khc bidt vé phin phti giTa ha (hay nhicu han ba) tong (h¢ (i cdc diX licu
méu cia chiing, ching ta st dung kicm dinh Mann-Whitney md rong, dude
goi 1a phan tich phudng sai mol y&u 18 Kruskal-Wallis.

Thii tuc tinh wdn kiém dinh Kruskal-Wallis wiong wf nht thit we kiém dinh
Mann-Whitney. Tl ¢d cic quan sdt clda ba nhom duge gdp lai vadi nhau dé
x&p hang. Sau do hang chia ede guan sét rong tiing nhom dudc cong lai, va
dai lugng thdng k& Kruskal-Wallis W dugc tinh tir cic téng nay. Pai lugng
W niy x&p xi mdt phin phdi Khi-binh phudng (Chi-Squarc) véi gid (hi€t 1a
cA ba nhém c6 phian phéi gidng nhau. PE hicu rd v& tinh todn trong kiém
dinh phi tham s& Kruskal-Wallis, xin xem chudng phin tich phudng sai, phin
cdc 18ng thd c6 phan phoi batky.

10.5 Kiém dinh Chi binh phudng - 2

Trong phin niy chiing ta s xem x¢t hai kiém dinh ding phan phdi Chi binh
phuong. Ki&m dinh ndy phd hgp khi ching ta ¢6 du liéu dinh tinh (it thang
do danh nghia dudi dang tdn 3. '

10.5.1 Kiém dinh sy phi hgp '

Kiém dinh sy phit hdp 14 kiém dinh xem dif §i¢u thu thip dugc phu hdp dén
mite d6 nao vdi gid dinh v& Sha‘m phoi cta tong thé. § ddy ta ding phén
2

phdi “Chi”™ binh phuong d& so sénh trong qué trinh ki€m dinh. Mot

ki€m dinh 7 thudng bao gbm cdc budc sau day:
1. Thift 1ap gi4 thuy&l Hy va H, vé 1ng thé.
2 Tinh todn cdc tin s6 1 thuy&t theo gid thuyét Ho.
3. Tinh todn cde chénh 1¢ch gita tdn s 1y thuy€t - hay con goi la tdn
& ky vong (E) vi tin s8 quan sdt thyc (& (0). Tir d6, x4c dinh gié tri

. . . ” L] (() -E. )2
kidm dinh Chi binh phudng theo cong thife: 2 =3 L —
_ 3

i=l

! Goodness-ol-Fivest
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O;: TAn s6 quan sl ciia nhom thit i.
E: Tén s6 1y thuy&t clia nhém thi i (tinh theo gid thuy&t Hy)
4. So sénh gid tri kiém dinh tinh dwge vdi gid tri trong bang phin phdi
y¥va k&t ludn,
Kiém dinh sy phi hgp trong trudng hgp di bidt cdc tham sO ciia tdng
thé. :
Gi st c6 m0dt miu ngdu nhién vai n quan sdt, moi guan sdt ¢6 thé duge
phin vio mdt trong kX nhoém.
e Goi 0). Oy, . ... Oy 12 56 lugng quan sdt & nhém thit 1,2,....k
o Goipips-...pklaxdc suat gid thuyél A€ mot quan sdt rdi vio nhoém
tha 1,2, . . ., k (gi4 thuy&t Hy). Cdc xdc sudt ndy ¢6 the bing nhau hay
khong biing nhau. S8 lwgng quan sdt ly thuy&t & nhom thi i, theo gid
) lhuyél Hy. 14:
E =np, (rlL2,..K
e Kiém dinh chi ¢6 ¥ nghia khi E 25
Vi mifc ¥ nghia o , kiém dinh gid thuy€t H, dude thyc hién nhu saw:
& 2
Bic b6 Hynéu: 52 = (_()Qi),_
X § =

!

2
> Xi-la
Véi y7_1, 12 gid tri tra & biing phin phoi 22 vdi (k-1) bic ur do.

Vi du: _mt‘;l' cong ly sin xuft x¢ gin mdy dy dinh dita ra thi truting mot kicu
déng xc i ¥oi 4 mau sfc khic nhau. Phong 1€p thi mudn tim hicu thi hicu
khdch hang v& mau sfc xe 48 xem th#¥ ¢de khach bing muc ticu o thich
mot mau ndo nhidd hon hay thich ci'4 miu 1 ntiv nhau. Thong tin ndy khi
quan trong d5i vdi k& hogch sin xudt sdp 18i cila cong ty: Bo phin nghién
¢ftu ciia phong LEp thi dd chon nglu nhién 120 khach-hing ti&mning ¢ thu
thap ¥ ki€n. M3i khdch hng duge xem hinh dnh xc miu véi cic miu sic
khic nhau va chio biETY KIS ho Mich mau x¢ naie'nh&t K qud nhyt sau:
" Miux¢ tl‘fﬁg_ Pen | Ving ‘| ¥adh' | Téng cing
's8fhach | (18" [ 60~ | "1 -0 RENSEY
hangehion” ‘| i e I CEPRVIRE IS
- S P

Gid thuy&: Hy: SU ua thich cda khdch hang v& 4 mau xe 13 biing nhau, nghia
1a xdc sudt (17 1¢) khdch hang chon mdt trong 4 mau 1a bing nhau:
1= 2= Ps =ps = 025

Gid thuy&t Hi: Sy va thich d&i véi 4 miu xc 12 khac nhau, nghia 13 xdc sudt
khdch hang chon Ifa d3i vdi 4 mau 13 khong biing nhau.
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Theo gid thuy€t Hy. s& lugng khdch hang (tdn s8 1y thuy&t) chon miu thi i
1a E;=np.Dodé, tac6 E\=E: =By = E,=(120) (0, 25)— 30
Gid tri kidém dinh z~ dudc tinh todn nhu sau:

_ 2 _ 2 _ 2 _ 2 _ 2
Z(o )} _08-30) (60-30) (12-30)"  (30-30)
= 30 30 30

= 45,6

Tra biang phin ph(iirz, tacd: ;(2;-4‘0 = 124_1,|% =11,34.

Vi gid tri kiém dinh ,1/2 > ¥ k-l.a 1 k&t ludn ring & mic § nghia 1% (do
tin cay 99%) gid thuy&t Hy bi bic bo, nbhla 13 sy wa thich d6i véi 4 mau xc
1A khac nhau. Quan sit cdc tAn sO thue t&, ching ta ¢é thé thi'y mau den
duge wa thich hon hin mav tring va mau vang,

Kiém dinh syt phiy hgp trong trudng hgp chua bi&t cdc tham sé t6ng thé.
Trong phin trén, ching ta dé thyc hién ki€m dinh gid thuyét vé viée cdc
quan sdt thye (& ¢6 phin phdi vdi cic xdc suat da xdc dinh nao do. Trnnb
trting hop chara bhi&t cic tham s8 18ng thé, dé ki€m dinh gid thuy&t cho ring
cdc don vi tOng thé wan theo mot phén phdi ndo do, vi du nhu phin phdi nhi
thitc, phan phdi Poisson, hay phin phm chuin, chiing ta ¢6 thé dung cdc di
liéu thu thap dugc dé vac llmng tham s0 tdng (hé,

Trude hé, phii xdc dinh xdc 9ua1 dé mdt quan sat “roi” vao nhom thi i theo
nhu ludt phan phi mudn ki€m dinh, nghia 12 xdc dinh cdc p;. Sau d6, tinh
cic 14n sO guan sat 1y thuy€&t theo ludt phan phdi nay E; tinh gid i kiém
dinh y* va dp dung qui tic kiém dinh gidng nhu di néi § phin trén. Cin
¢hi ¥ riing trong trudng hop nay,. s6 bac tv do gidm di 1 cho mdi tham s
tdng thé dugce udc Iugng.
vt |

Vi du: mdL nhém nghién caifu. mudn klém dmh xcm phan phm uua 0 tién chi
‘mua sim ctia khdch du lich quoc t& tropg. MmOt ngay lu'u trd tai Viét Nam c6
tudn theo phan. phﬁ: chufn hay khéng. Mot min ggﬁu nhién 150 khich du
lich thude nhidu qudc tich khic nhau du‘dc chon dé thu lhﬁp dfi’ ~héu Kel qua
cho thiy s& & tién chi trung binh 1 ngéy ‘cha 1 dukhichlax = 50 USD va do
léch chudns=20U8D. . = - 7 N

- Gi thuy&t H, : S8 tién chi hang hgly clia du khéch c6 phan phéi chuin,
- Gia lhuyc.,t H, : SO tién chi hing ngay khong cé phin phéi chudn.
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Trude tién, ching: ta xd¢ dinh cdc xdc sudt d€ mdt dai lugng phan phdi
chuén ¢6 tri s8 rdi vao cdc khodng nhat dinh. TY bing phin phdi chudn, ta
xdc dinh dude cdce xdc suit cia dai lugng phan phdi chuidn Z. Ching han, tra
hing phin phﬁl c_huan ta ¢6 xdc suit d€ dai lugng phan phdi chudn Z rdi vao
khodng 1 O dén 1 1a 0,3413 va gin phin nifa ctia xdc sudt ndy 13 0.1700
tng vdiin s§ gidi han z = 0,44, Viy xdc sudt Z ¢é tri s6 rdi vado kKhodng v
0,44 d&n 1 bng 0,1713; va x4c xudt Z rdi vao khodng (i |— oo s& bing
0,1587 (hay 0,5 - 0,3413). '

TN

| | | | ] ]
] -1 lo44] 0o [o4a] 1] 7
B Pp B B Ps P
Tudng t chiing ta xdc dinh dudc cdc tri s8 gidi han clia bi€n Z va cdc xdc
xuit d€ Z nhin cdc tri 5& niim gifa cdc tri s gidi han nay déi xitng qua O

z=-1  2=-044 z2=0 z=0,44 z=1

p1=0,1587, p>=0,1713 , p: =017 , ps =0,17, ps=0,1713, ps=0,1587
Tir ¢Hng thire E; =n.p;, cdc tri s8 1y thuyCt E; ¢d két qud tinh todn nhu sau:
E =238, E,=257, E; 255 E,=255, Es;=257, E6*~2’58
Dya vao Long thic X = M + & Z (suy ra tir cdng thiic chuin héa cdc tri s8

gquan sit), Lhuyen c4c tri $8 gidi han cha dai lugng ngau nhién ¢ phin phéi
chudn Z thanh trj s6 cha y&u & dang nghién cu‘u I 58 tié€n chi mua sim |

‘ngay cla khich du lich. Chiing ta ¢6 (hé dung xvas (tham s& mdu) thay

cho u va o (tham s& mng thé) . Do do, tri sO gidi han cua cic nhom du’dc xdc
dinh nhr sau;

X) =504 (-1)20). - =300

X2 = 50 + (-0,44)20) =412 ..
S X3 =504 (0)(20) - =350,0

X4 =50+ (044420) =588
X5 =50+ (1020).. ~=TG0 - Ty
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Tir 56 lidu thu thap dudc, chiing ta xdc dinh dudc s lugng cdc quan sl roi
vao lirng nhém, nghia la xdc dinh cic tAn s6 thue t& 0, Nhu vy, la da xdc
dinh duge cic nhém, xdc xudt a8 mdt quan sit rdi vio nhom thit i (p), s0

-

lugng quan sat thyc 1& (0;) va s lugng quan sdt theo 1§ thuy&t (E).

o P S 2 A o, &0 -E)Y cac
Ti&p theo tinh gid tr1 kiCm dinh y~ thco cong thidc y 52‘__!__"__ . Cic
E,
J:l )

s& lidu duge trinh bay trong Bdng 10.5 nhu sau :

Bing 10.5: Bang tinh todn dai lugng kiém dinh zz

Tén 50 Téan s0
X;(USD) P, 1y thuy&t thue (& (0; —E)E;
Ei =(n.p:) 0;
Dudi 30,0 | 0,1587 23,8 21 0,329
30,0-41,2 | 0,1713 25,7 27 0,066
41,2-500 | 01700 25,5 26 0,009
50,0 - 58,8 | 0,1700 25,5 30 0,794
588700 | 0,1713 25,7 26 0,004
>700 | 01587 |- 238 20 0,607
Téng cong | 1.0000 | - 1500 150 1,809

Tt bang trén la 6 ,{2=‘ 1,809 va trong 6 nhom c6 hai tham 50 dude udc
lugng (x cho pu va s choo)nén 50 bac w dota (k -1 - s8 tham s8) = 6-1-2
=3 . - i ' '

Tra bang phan phoi 22, ta ¢6: X’ 0= 7.815 > 1.809. Dovay ta chap nhin
gid thuy&t Hy & mifc § nghia 5%, tic la chua ¢6 bing chitng d& néi rling tong
th& khong c6 phan phdi chudn. Niwf vay s& tidn chi mua sim 1 ngdy ciia mot
khach du lich nudc ngoai dugc coi nhur tun theo phin phdi chuin.

10.5.2 Ki¢'m dinh tinh déc lp

Ki&m dinh Chi binh phudng cdn dudc, vin.dung d€ nghién et xem c6 On
tai mdi lién hé gilla hai yéu (¥ (hay bag bi€nd hay khdng. Vidu,.xem x€L mdi
lién hé gifa (i gian di 1am thém va ket qué hoc tap ciia sinh viéa, thyi
giun cha me¢ danh cho con vi k&L qud hoc @p cla hoc sinh, d6 wdi va hanh
vi titu ding, quy md doanh nghi¢p vi thu ahap cda nhdn vién, gidi tinh va
phuong thife uét ki¢m ..

Gii st chiing ta ¢6 mdt mAu ngldu nhién gdm n quan sdt, duge phan 18 k&t
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hdp lhco' hai tiéu (hifc, o nén nén bang phin t8 k&t hgp gdm r dong va ¢
cdt. Goi O; 13 quan sdt ¥ng véi dong thit i va ¢dt thit j, R; 1A tdng quan sdt &
dong thit i, C; 1a 1Ong s& quan s4l & cO1 thit j, n 12 (8ng quan sdl cia r dong
ddng thdi ciing 1a t8ng s6 quan sitclaccdl.

Bing 10.6: Dang 13ng quit cia mdt bing phén 18 k&t hop hai tidu thite

l;hén gg . Phén (3 theo tidu.thic (hy 1

theo tiéu

thicthg2 | ! 2 3 ¢ 2
1 Oy O On O, R,
2 Oy O, | Oy R,
3 033 032 03.‘ R3
[ Orl Or2 Or.\ On: Rr

Téng cong | C, C, Cs C. { n

PE kiém dinh xem ¢6 mdi lién hé gida hai y&u 18 hay khong, trude hét ta
lap gia thuy&t H, va H:

- Gii thuy& Hy: Khong ¢6 mdi lién hé gilta hai yéu 8.

- Gia thuy&t H,: C6 tdn tai m&i lién hé giita hai y€u td.

D¢ kiém dinh gid thuy&t Hy trude hét chiing ta cin tinh cic tin 56 1y thuyét
E; tai titng 6 wrong bang phén 15 k&t hdp 1eén cd 5§ gid thiél ring gid thuydt
H; diing. Cdc tdn 58 19 1thuy&t ndy dugc tinh theo cdng thitc 18ng quat nhy
sau: L ' - S b ' :

o R;xC;
¥ = "

Sau d6 ching ta s& Luilh c}lcnn ltéch guTa lﬁn aq lhl,f(. Lc,vm lan 50 ly 1huyu
trong litng &, binh phydng Iép, m!l cl?lq cpo tan qp ly lhl,l)r(,,l.t va,chng, 11, cd
cic kcl quid linh toén 3 n‘fpg 9. .n-lyflal \q; nhfaq The hu:n h.'lp;, cong Lhu’u
chiing la cé

S --bi [ \,J...'-
Pai lugng klém dinh: ,? EZ—(O“ EE—#)“ vk
i=lj=1 if

Nguyen tdc quyét dmh l&

. Bé;béHoneu z >2’ fr—t¥e- l)a
vdi z (r~ e 12 trj s tra ty bing phin ph&i Chi binh phudng véi 8 bl

wr do 1A s¢ don;_, it 1 nhén vii 56 chetrlr 1 va mie y nghia o.
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Vi du: Pé€ nghién cifu mdi lién hé giita thdi gian tf hoc va k&t qui hoc tip
clia sinh vién, ngudi ta chon ngiu nhién 200 sinh vién d€ thu thip dit lidu.
K&t qud phin nhom theo hai tidu thitc k&t qui hoc tip va thisi gian uf hoc
cia sinh vién dugc trinh bay trong bdng sau:

Bdng 10.7: Bdng phan (8 k&t hop k&€t qui hoc tip va thdi gian ol hoc

Ké&t qui Thi gian f hoc (2id/ ngay) _
hoc tip B ft Trungi\bmh ) Nhl'éu \ Téng cong
I (duti 2p/npay) | (24 git¥nghy) | (uén 4 gitvnghy) (R)
Trung binh 70 25 5 100
TB kha 15 . 15 10 60
Khd, gidi 5 10 P ”
Téng coag . .
(€ - 70 40 200

Gid thuyé&t Hy : Khéng ¢6 méi lién hé gita thdi gian ty hoc va két qué hoc
1dp cua sinh vién.

Gid thuy€t H, : C6 mdi lién hé gilta thdi gian tf hoc va k&t qui hoc tip clia
sinh vién

T¥ c6t t6ng cOng, ching ta ¢6 th€ d& dang tinh dudc 1y 1& sinh vién dat k&t
qud hoc Lap trung binh (TB) 14 50% (100/200), TB kh4 13 30% va kh4 gidi la
20%. N&u gia thuyét H, ding, thdi gian ty hoc khong c6 lién hé véi k&t qua
hoc tdp, vay thi ty 1& dat k€t qud TB d8i vdi cdc nhém sinh vién c6 thdi gian
ty hoe khuc nhau cling phdi bing nhau, 1@c 13 bing 50%. Tuong tr, ty 18 dat
loai TB khd va loai khd gidi lan lugt l1a 30% va 20% trong titng nhém sinh
vién c6 thdi gian tr hoc khéc nhau. "

Trén cd 5§ gid thi€t nay, ching ta ¢6 (h€ tinh dugc tdn s6 1y thuy&t v& 6
sinh vién dat loai TB trong nhém nhilng sinh vién c6 thdi gian t hoc it (E),)
12 biing s6 lugng sinh vién c6 thdi gian ty hoc it (90), nhdn véi ty 1¢& sinh
vién doat loai két qui hoc tip TB 1a 50%, tifc 12 90 x 50%. Ma 50% chinh
biing s6 lugng sinh vién dat loai TB chia cho tdng s§ sinh vién dudc khdo
sdt (50% = 100/200). Do d6 chiing ta ¢6 thé vi€t lai 13:
E, =90 50% = 90x - 20
200
Nhu vdy chiing ta c6 thé thiy tin s6 ly muyé’t (v8i didu kién gid thuy&t H,
dhing) ciia & ddu tién chinh bing tich clia 18ng clia dong 1 nhan vdi tdng clia
cOL 1 1di chia cho té’ng sﬁ quan sit nhv da trinh bay & cOng thm tdng qual
trong trang rudc. Tuong W nhv vy chiing ta ¢6 thé tinh nhanh cdc tin s0 1y

207 CHUGNG 10: KIEM DINH PHI THAM SO



thuyé&t & cdc 6 khdc theo cong thic tSng quit nay. Bing 10.8 trinh bay cic
k&t qua tinh todn tin sd I§ thuyét.

Bﬁ.ng 10.8: Béng tinh todn chc tin 5§ 1y thuyé&t trén cd sd gid thuy€t H, diing

Két qud Thdi gian tf hoc (gid/ _t}éi ¥) . _
hoc tip - ft Trung“binfl . Nhl.eu Tong céng
i (dwdi 2p/ngdy) | (24 gid¥ngay} | (rén 4 git¥npay) (Ry)
Trung binh 45 35 20 100
TB kha 27 21 12 60
Khi, gidi 18 14 8 40
Téng cong »
(€ 90 70 40 200

Tif céc tin s8 thuc (& & Bang 10.7 va cdc tin s6 1y thuy&t 3 Bang 10.8,
ching ta tinh todn dai lu’dng kiém dinh ,1'2 nhy sau:

 —E)?
) Sl

i=1 j=1 i
= (70-45)4/45 + (25-35)135 + ... + (10-14)2/14 + (25-8)%/8 = 89,65.

V@ir=3,¢=3, 56 bic ir do 1a: (r-1)(c-1) = (3-1)(3-1) =4
Tra bing phan phéi 77,12 c6 ¥4 .05 = 9:4877 < 89,65

Do viy, 8 mic ¥ nghia 5%, gid thuy€t H, bi bic bd, nghia 12 c6 ton tai mdi
lién hé gifta thai gian tr hoc va két qud hoc tip cla sinh vién,

Pé thiy rd hon mdi lién hé nay, chiing ta c6 thé tinh ra cdc s8 phin tram

nht trong Bang 10.9

Bing 10.9: Bing tinh todn cdc 1y 1€ % ké1l qui hoc tdp clia tirng nhém sinh
vién c6 thdi gian ty hoc khdc nhau

Két qui Thﬂ: gian by hoc (gid/ ngéy)
hoc tap . fit Trung binh Nhr.eu | Tongeong
i (dutsi 2g/nghy) | (2—4 gi¥ngay) | (irénd gityngay) (R))
Trung binh 78% 36% 13% 50%
TB kha 17% 50% 25% 30%
Khi, gidi 6% 14% 63% 20%
T"“gf“g 100% 100% 100% 100%

Ti Bang 10.9, chiing ta c6 thé quan sit thdy riing, da s& (gdn 80%) cic sinh
vién c6 thdi gian ty hoc it chi dat k&t qué hoc tip loai trung binh, rat it sinh
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vién ¢o Lhdi gian'u,r hoc it ma dat dwde k&L qua khé gidi. Trong khi d6, gin
2/3 s§ sinh vién ¢6 thdi gian ¢ hoc nhiéu lai dat k&l quéi khi gidi. Cé lh§
n6i thdi gian ty hoc cang nhiéu thi k&t qua hoc tdp cang cao.
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CHUONG 11 .
TUONG QUAN VA HOI QUI

Mic dit ¢6 nhidu tinh hudng trong thye & chi lién quan d&n mot bi€n, song
lai ¢6 rdt ahidu wrwdng hgp khic nhitng nha quyét dinh lai cin quan tam,
xem xé1 3€n mdi quan hé gifa hai hay nhiéu bi€n. Chdng han nhv, ngudi k¥
st ndng nghiép nghién citu mdi quan hé gi¥a gidng, nwdc, phin bon, k§
thudt chim séc, ... véi ning sudt thu hoach cda titng loai ndng sdn. Nhia méi
gidi ddv ur thi chd ¥ rat nhiéu d&n mdi quan h¢ gilfa gid ca thi trudng ching
khodn va ¢8 tic cia nd. MOt gidm d6e iép thi thi quan tim d&n mdi quan hé
giita doanh thu bdn sdn phim véi chi phi quang cdo clia cOng ty. Ngudi lam
cdng 1d¢ dinh gid bal ddng sdn nhy nhi ¢¥a (hi quan 1dm thu Hip gid bdn
gin day cia cdc nhd clfa wong we, kich thude va Ginh trang cta ngdi nha,
Twong quan va hdi qui dudc gidi thi¢u § chuong nay 13 nhitng k¥ thudt thdng
k& md nguihi k¥ su, nhd mai gidi dAu tv, vi gidm ddc GCp thi, nhitng ngudi
lam ¢Ong tic dinh gid, .. s¢ ¢an wrong phin tich, ddnh gid cda ho. Nhitng k¥
thuat niy lai cfing rdt quan trong 481 vdi nhitng ngudi ra quyCt dinh trong
vi¢e xdc dinh mdi 1ién hé giita cic bién.

11.1 TUGNG QUAN
Phudng phdp lmmg quan dudc diing d€ nghién ul'u mdi quan h¢ gifta hai hay
nhidu bifn ngiu nhi¢n. Muc tiéu cia phuong php twong quan tuyén tinh 1a
do Wwdng cuding 49 clia mdi guan h¢ giia hai bicn X va Y, hai bi¢n ndy duyc
xem 14 2 bifn ngdu nhién * ngang nhau” — khdng phin bi¢t bi¢n doc lap
hay bifn phu thude.

11.1.1 Hé sd tudng quan ' :

Gid sit ¢6 2 bi€n ngiu nhién X vd Yoo phan phdi chudn, vdi trung
binh .., vi phitdng sai o, . HE s6.wdng quan o 14 khdi niém duge
ding d¢ the hi¢n cudng 46 va chidu hudng cia mdi lién hé luycn tinh giita
X va Y. p dudgc goi la hé s6 lwong quan Lua 'Gng thE.

Gi4 triclia p nﬁmlrong doan|-1,+1]

o p<0:gitaXvaYcs mﬁl lién-h& nghich, t¥c J khi bién X tang 1én

(gidm di) thi bin’ Y gidm (11 (tﬂng\l‘én) hogc ngu'dc lai hi€n Y ang l&n
(giam di) (hi bién X gidm di (ting €n).

1, . -
Correltion coglTicignt
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* p >0 gita X vd Y ¢6 mdi lién hé thudn, tic 14 khi bién X la't.n'g &n
(giam di) thi bién Y ciing ting 1én (gidm di), hodc ngudce tai bién Y
gidm di (ting 1¢n) thi bién X cling gidm di (tAng 1én).

e p =0:giffa X vd Y khdng ¢6 mdi lién hé& tuyén tinh

Tri twy¢t d6i cha p cing 1dn, thi 'm(“)"i. litn h¢ tuy&n tinh gidta X va ¥ cing
chiit ché. _

Trong thyc t&, 1a khong bi&t dige gid i cia p, vi viy phédi udc Iudag né tir
dit iéu miu thu thip dwoe.

Goi (x,, ¥, h{x;, ¥, )..(x,,¥,) 12 miu n ciip gid tri quan sdt thu thip nglu
nhién tir X va Y. h¢ sO twang quan t8ng thé p duge wdc lugng (ix hé 6 urong
quan miu r. Cong thite tinh h¢ s& Wwong quan miu r (cdn goi 1A he 3 urdng
quan Pearson)":

¥ (x5 -, ~ )

y = : (ll”

JZ (5 =Y 05~ 9’

Zx,-y,- - n(Z)F)
hodc . (11.2)

\/(Zx - nx )(Zy, ~ny°)

i=l

Vi du 1: Khio st ngﬁu nhién 30 khaich héng nirt:h siéu thi, ta thu dudc cic
dif liéu sau:

- gl :s01dndi ‘iléll thi trong. lhéng qua

- 2;thu nh.‘,ip hd trung binh/thing (tri¢u ddng)

- ¢3:wdicia ngutti trd 10 - -
- g4 :s6 mén hing mua ngoﬂn du’ dmh lrong thang qua

STT| ' qf g2 | q3 | g4 ['STT{ q1' | q2 q3 q4
! 1 | 30 | 54 2 | 16] 2 30 | 32 3
2 1 35 | 48 2 17 | 2 30 | a4 2
3| 4 | 50 ] 38 4 | 18] 4 6,0 33 |- 4
41 3 | a0 | 29 3 19 | 2 35 29 3

! Pearson correlation
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5 4 6.5 37 5 20 2 40 29 2
6 1 3.0 38 1 2} 4 45 38 4
7 2 6,0 44 3 22 2 3,5 28 2
8 2 50 | 45 2 23 2 4,0 26 3
9 1 20 25 0 24 3 45 31 5
101 2 35 | 37 1 25 1 6,5 41 4
1 6 90 | 28 5 26 4 7.0 27 4
121 4 70 | 32 6 27 5 6,0 40 5
13 5 6,0 36 4 28 2 472 27 2
4| 4 60 | 35 | .5 29 2 4.0 50 2
15 2 2,0 45 2 30 3 44 33 3

71 r=0.795

6 [ 2

5 » ® & »

4 * o * ¢ o

3 L ® ¢ ¢ 0 L 2

2 L 2 ® & »o L 2

1 [ 2 ]

0 :I - L) L] T L)

0 1 2 3 4 ) 3] 7 8 9 10

Hinkt 11.1; Bo thi phﬁn tﬁn cﬁa $0, mﬁh ‘hang Mua ngom dl,r dmh theo
thu’ nh@p hO trong b’i‘lﬂilthzing (Lo ﬁéng)i S .

PRI : “f'b" i (‘O’ t' o o i :, L
- ‘. . . - Jl.-... Ik T .L'.._: ; * ok - . .
11.1.2 Kﬁm‘d@hpﬂ iyt ¥R tieh he g i;&n Lo

¢ 'mga&‘mxemgma "blé'anh Y.cé
lién hé Gidhg quanivoi phiu Khong.olin mkqm dmh g.a lhu}él Hyeho
ing hé ‘sﬁ‘ltfﬂng quan tia’ tSng hé phig khﬁng.

Gid st cé mau gom n ¢ip quan’ sél chon ngﬁu nhlén WI X Y (.6 phin phdi
chuin.

Hé so ﬁm&uan mﬁu?fdmh

! Scatier diagram
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Gid thuyé:  H,: p = 0 (X2 Y khong c¢6 lién he)
H:p#0 (6 lién he gita X va Y)
Gid tri kiém dink: = —~—— (11.3)
(-r7)
(n-2)
Qui td quyét dink: 861 vdi kiém dinh ¢ 2 bén & mic ¥ nghia « héc hd
H, , néu: ‘
r r
——— < - L, hay —— >,
a-ry a-ry
{(n-2) (n-2)
Ta tinh r theo cong thife (11.1) bliing cdch lap bang tinh todn 11.2
(hode ¢6 k&t qui nhanh (bing 11.1) bing cich st dung phin mém Exccl,

irén Excel vio menu Tools - Data Analysis - Correlation)

Bang 11.1: K&t qui hé s6 twdng guan mau r tit Excel

g3 q4

93 1 _

q4 0.7950 1

Bing 11.2;  Bing tinh todn h¢ s8 wong quan mau r

STT| q2 | qa |5 —F| ¥ =¥ [ =070 - ) i(x, - D =)
x) |

! 3,0 2 A7 111 2,7335 1,21 1,8187
2 35 2 -1,2 -1,1 1,3302 1,21 1,2687
3 5,0 4 0,3 0,9 0,1202 0,81 0,3120
4 4,0 3 0.7 -0,1 0,4268 0,01 0,0653
5 6.5 5 1.8 1.8 3.4102 3.61 3,5087
6 30 1 1,7 -2, 2,7335 4,41 . 34720
7 6,0 3 1.3 | 0.1 1,8135 0,01 -0,1347
8 50 2 0,3 -1,1 0,1202 1,21 - -0,3813
kd 2,0 0 -2,7 -3,1 7,0402 9.61 8,2253
10 3.5 i -1,2 -2 1,3302 4,41 24220
11 9,0 5 43 1.9 18,8935 3,61 8,2587
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12 70| 8 | 23 2.9 5,5068 8,41 6,8053
13160 4 | 13 09 [ 18135 0,81 1,2120
14 160! 5] 13 19 1,8135 3,61 2,5587
15120 2 |27 1,1 | 70402 1,21 2,9187
16 | 30 | 3 |-171{ -01 | 2,7335 0,01 0,1653
17 1 30| 2 | 1,71 -1t | 27335 1,21 1,8187
18 1 60| 4 | 13 0,9 1,8135 0,81 1,2120
19 | 35 | 3 | -12| -01 1,3302 0,01 0,1153
20 | 40 | 2 {07 | -11 | 04268 1,21 0,7187 -
27 las | 4 ]| -02] 09 0,0235 | 081 -0,1380
22 .35 | 2 |12} -11 1,3302 1,21 1,2687
23 | a0 | 3 |-07] -01 | 04268 0,01 0,0653
24 | 45 | 5 | -02 1,8 | 0,0235 3.61 -0,2813
25 | 65 | 4 | 18 0,9 3,4102 0,81 1,6620
26 1 70 | 4 | 23 1 09 | 55068 0,81 21120
27 | 80 | 5 | 1,3 19 1,8135 3,61 2,5587
28 | 42 1 2 | -05] -11 | 02055 1,21 0,4987
20 | 40 | 2 07| -11 | 04268 1,21 0,7187
301 44 | 3 |03} -01 | 00642 | .0,01 0,0253
cdng [139,6 | 93 1783947 | 607 54,84
L ]
in ny'
Trong d6: ¥ = = va y =" (chinh 12 cdc trung binh miu)
n
ZX >
g D90 66 R N ¥
n 30 n 30
vdi k&1 qua tinh rén bang 11.2
g(x U, -9  sags

tach: r=

T T 783947607

Z(xf "x)ZZ(y; _J—’)z ‘{ o

ial ’ i=l -

O vi du nay td c6 lhé thyc hlén kiém dmh nhu' sau? -

Ditgid thuyét: H,: p < 0
H, op 30
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‘= 9,291

.2 ,195
Do d6 gid irj kiém dinh: t = ——ee= = 0,79
1-r) 1-(0,795)°
(n-2) (30-2)
Tra bing phan phdi t, holc trén Excel vio Insert — Function, ding ham
TINV ta ¢6  fy00s = 1,7011 . Nhu vy, & muc ¥ nghia 5%, gi4 thuy&t bi

béc bd, vi vy c6 th€ néi ring c6 mdi quan he wuong quan thudn giita 8
mén hang mua ngodi dy dinh va thu nhdp ho trung binh/thdng (triéu ddng).

Sif dung phin mém SPSS (vao Analyze —Correlation) ta d& dang xdc dinh

-

hé sb r va gid tri p cla kiém dinh (bang 11.3), va cling ritra k&1 ludn wong
te: bic bd H, & cic mic § nghia 16n hon 0,000.

Correlations
S0 mon
- hang mua thu nhap
ngoai du ho TB
L dinh thang (trd)
Pearson Correlation so mon hang mua ngoai -
_ du dinh 1.000 795
thu nhap ho TB thang (trd) 795 1.000
Sig. (1-tailed) so mon hang mua ngoai 000
du dinh - )
~ thu nhap ha TB thang {{d) 000 |
N S0 Mon hang mua ngoai
dudinh 30 %
thu nhap ho TB thang {trd) |, . 30 30

Bang 11.3: H& s6 tuong quan va gid rir SPSS

11.1.3 Hé sé tuong quan hang ' :

Trong trutdng hop hai bi€n X, Y khong cd phin phdi chufn, hodc dir litu
duge thé hién dudi hinh thite x€p hang, ta c6 thé do ludng mdi licn he gilla
X va Y bling hé s6 tuong quan hang Spearman, ki hiéu r,.

Trudc tién, ta x&p hang Ry, R, cdc gid quan sét x;,y, theo thit 1y ting
din (tr | trd di) (néu 6 cdc gid tri quan s4l biing nhau, thi dugc x&p dong
hang va hang s€ 12 hang trung binh).
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Hé s0 wdng quan hang Spearman
cda x; vd y,, tic 12 vin ding cong thitc (11.1) hay (11.2) d€ tinh 7,
d6, thay x,,y; bling cdc hang cia ching. -

r,, chinh 1a hé sG twdng r gita cdc hang

,trong

Cén lwu ¥ rding, néu khong xiy ra trudng hop cdc gid wix, hay y, bing

khong, tifc 1a khéng xdy ra truding hgp dong hang, r, ¢ thé dydc tinh hang'

«cOng thic sau don gidn hon:

6Zd2

_ =l

n(n -1)
trong d6: n 1a s6 lugng cdc cip (x;,y;)

(11.4)

d, =Ry — R, :chénh léch tuyt d0i gilta titng cip thit hang ciia x; va y,

Hé s twdng quan hang r,c6 cdc dic di€m sau:
- Hg sO wong quan hang 7, bi€n thién trong doan [-1, +1]

- Né&u r, > va cang 16n thi m6i quan hé twdng quan hang khd chit

ché theo chiéu hudng thuin. _
- Néu r, —-1 va cang {6n thi mdi quan hé tudng quan hang khd chit

¢hé theo chiéu huéng nghich.
- Né&u r, >0 va cang nhd thi m8i quan h¢ widng quan hang khong

chit ché.

- Né&u r,=0, gilta cdc bi€n nghién citu khéng c6 quan hé tuong quan

hang.

Vi dy 2: C6 s0 liéu vé 58 cdng nhin y, (ngudi) va gid tri sdn xudt X; (méu

ddng) qua mdt thing cao di€m xudt khiu & 17 doanh nghiép chuyén vé thi

cong my nghé cao cp.

X; %, o o R, N
153001 . © 4 .., 11.597 5 1. <
136.100 2 15355 2 0 0
16600 | 13 1643] 13 0 . 0
- 4.877 17 C 897 15 "t 4
105.300 6 9344 | - 7 1 !
33.700 . i w3338 o1 K3 0
6.473 16 707 |, . 16 0 0
99,300 7 11,370 6 -1 1
70.000 '8 5165 | 10 2 4
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112.400 5 13.146 3 -2 4
48.200 10 6.053 8 -2 4
27.603 12 1.877 12 0 0

116.148 3 12.123 4 1 1
10.300 15 663 17 2 4
14.200 14 ' 1.365 14 0 0
61.000 9 5.6601 9 0 0

190.000 1 17.170 | . 1 { 0

cing . 24
= 624 _ 0,971

STUTan -1

Nhu vy, gid tri san xudt vd s8 cong nhin c6 twong quan hang khd chit ché
va theo chiéu huwdng thuin.

Ngodi ra, r, ciing ¢6 thé ding d€ kiém dinh v& m6i lién hé gita X va Y.
Gia dinh riing ¢6 mdi lién hé ndo d6 gifa cdc hang cla cdc gid tri ciia hai
bign X va Y, xét 3 goc d 8ng thé. M&i lién hé niy dudc thé hién bing he
s6 tudng quan hang ciia tdng thé, p,. Kiém dinh gid thuyét H,ufc 1a xét
xem c6 tdn tai hay khong mdi lién hé gia hai bi€n X va Y.

Gia thuyét: H,: p, = 0 (XvaY khong cé lién hé)
' “H,: p, # 0 (c6liénhé gita X va Y)
“Qui tic quy&t dinh: d8i v6i ki€m dinh cd hai bén,d mic § nghia @ , bic bd
H, .na: _
' v, <-r ;, hodc r,>r
(tra bing phin ph6i Spearman ag vdi n v mic ¥ nghia %)
S& dung vi du 2 € ki€m dinh gid thuy&t sau:
Gid thuy€t: H, : p, < 0 (khong c6 mdi twong quan giifa gid trj sin xudl
va 56 cOng nhin )
H,: p,> 0 (c6mdituong quan thuin gita doanh thu va 0
. cHng nhdn )
Tra bing phin phdi cla hé s§ Spearman, ta ¢ r,, =¥ ;.50 = 0,412, Vi
vy, gia thuy& H, bi bic bd & mifc ¥ nghia 5%, va 1a c6 th& k&1 ludn ring

¢6 moi wong quan thudn gitta gid tri sén xudt va sO cong nhan).
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Vi1 SPSS (vao Analyze -Correlate — Bivarite). ta cing 6 k€t qud twong
.

Correlations
S0 cong gia tri san xuat
nhan (trieu dong)

Spearman’s rho | so cong nhan | Correlation Coefficient 1.000 971"
Sig. (1-taited) . 000

N 17 17

gia tri san xuat | Correlation Coefficient 971+ $.000

{trieu dong) Sig. (1-tailed) .000 :

N 17 17

**. Correlation is significant at the .01 leve! {1-tailed).

Trong trudng hdp n 18n (n > 30), ta ¢ thé ding phan phéi chudn thay cho
phiin phdi clia Spearman, vii gm i kiém dinh dugc tinh theo cong thic:

Z=r~n-1 (I11.5)

11.2 HOI QUI

HSi qui duge diing d€ xem xét mdi lién he wyén tinh gifa hai bicn X va Y,
trong d6 X dugc xem [ bi€n ddc lap (doh hudng d€n bi€n Y) con Y duge
xem la bi€n phu thude {chiu dnh hudng bdi bi&n X). Muc tiéu cita phén tich
hdi qui 12 mé hinh héa méi lién h€. nghia 1a tir cdc di¥ {iéu mau thu thip
dugc ta cd gdng xay duwng mdt méd hinh todn hoc nhdm thé hién mdt cich 161
nhdt moi lién hé gitta hai bi€n X va Y. Phin tich hdi qui xdc dinh sy lién
quan dinh lvgng gifa hai bi€n ngiu nhién Y va X, két qué cia phén tich hoi
qui duge dang cho dy dodn, nguge lai phan tich twong quan khio sdt khuynh
hudng va mitc d6 cia su lién quan, dude dung dé do ludng tinh bén viing
ctia méi lién hé giira cég bi€n dac biét 1a e bi€n dink lugng.

11.2.1 M6 hinh héi qm tuyé‘n tinh ddn gidn cda tong thé ;
Gid sif ¢6 hai bi€n X va Y, trong d6 Y dum xem nhy phu thum tuyé&n tinh
vio X. Véi mdt gid tn x, nao dé cia t_);cn X,P__gn_gi:tln_ Wwong dng y, cia bién
Y dudc thé hién biing cong thic: LYo oa+ fx g (11.6)
@. f la cdc hiing 58, a th€ hién gid iri wéc lugng cha Y khi gid tri cda
bi€n X bing khéng, nghia 13 gid tri cla Y khéng phu thude vao X, f1a 46
ddc eda duding hdi qui, the hién mie lang 1én cda Y khi'’X 'lfmg mdt don vi.
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¢, 1 sai s& ngdu nhién thé hién dnh hudng ciia cdc y€u to khdc (khong
dude nghién citu ) dén Y. £, duge xem 13 bi€n ngiu nhién c6 phén phdi
chudn vdi trung binh bling khdng, phuong sai bing nhau va ddc Idp khing
¢6 lién hé vdi nhau.

Mét céch t8ng quat: mé hinh hdi qui tuyén tinh don gidn cla tdng thé thé
hién m&i lién hé wyéntinh gita Xva Y1a: y= a + fx + & (1.7
Diu tién, ta xem xét m&i lién hé gilta g4 (s8 m6n hang mua ngoai dy dinh)
vdi g2 (thu nhdp hd trung binh/ thing (tri¢u d8ng)) bling cich xem xét mdi
lién hé gitta mot bién phu thudce (g4) véi mot bi&n déc lap (g2). P6 thi phan
tén c6 thé goi y cho chiing 1a loai ham s& todn hoc thich hgp d€ md ta mdi
lién hé. Tt dd thi phin tin (hinh 11.1) cho thiy s6 m6n hang mua ngoai du
dinh ¢é xu hudng ting tuy&n tinh cdng vdi sy gia ting cia thu nhip. Nhu
viy 1a c6 thé st dung phudng trinh dudng thing d€ md t& mdi lién he ndy.
Né&u dd thi khong gdi ¥ duge cho chiing ta mbt dudng thing, thi chiing ta
phii s& dung mot phuong trinh khdc hay phuong phdp phén tich khac nhy
chuyén cdc s6 liéu nay vé dang tuy€n tinh (tuy€n tinh héa).

Ung v&i mdt mifc thu nhdp hé trang binh/thang x, nao d6, s6 mon hang mua
ngoai dy dinh y theo cong thifc (11.6) 1a: y = a+ fix, +¢€,

Nhv viy s6 m6n hang mua ngodi dy dinh bao gdm 2 phin: a + fx, thé hién
mdi lién hé tuy&n tinh gida ching.

Do d6c B chinh 1a lugng tang gidm ciia 5§ mén hang mua ngodi dv dinh
diéu chinh (hay s6 dv doédn, s8 1}? thuy&t theo md hinh) do luong ting gidm
ciia midc thu nhip. :

Hiing s6. & (chinh. 1& tung do ca diém tai 86 dudng thing cdt truc wng) la
56 mén hang mua ngodi dy dinh 1§ thuy&t khi thu nhdp bing 0.

Va gid tri &, ‘th€ hién dnh hdng cia céc yéu 18 khdc (khong duge nghién
ciiv) d&n s6 mén hang mua ngohi dy djgh. -~ © -

Trong thye & ta khong thé ¢ dinh mdt cch chinh xdc cdc tham s6 @, B

cia phuong trinh hdi qui tuy&n tinh cla, t6ng th€ ma chi c6 lhé uéc lwgng
chﬁng wcac ‘gi& mqu:m sHtcﬁaf:‘n‘ﬁﬁ“ B .' d { b0

1122 Phuong trinlr-‘liﬁi qui tuyé&n tinh ¢ia miu
Gid s ta ¢6 (x,, ¥, ) (X3, ¥y (X, ¥, ) 12 mdu gdm n cip quan sat thu

thip nghu nhién tir X va Y. Ta s& phdi fim céc gid ria, b dé uSc ligng cho
cdc tham 58 ¢, B .Bdi vi nhir trén 3 thi phan tdn, it cd cdc diém dif ligu

quan sit khdng nim trén cing mdt dudng thing. Ching ta cé th€ k& nhiéu
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dudng thing xuyén qua cic diém dif liéu ndy, vin d& 1a ta chi chon ra mdt
dudng thing md 14 sdt nhit xu hudng nay. Phuong phap ding d€ xdc dinh
dudng thdng ndy 13 phudng phép binh phudng bé nhét '. Phuong phdp ndy s&
tim ra dude mot duding thing cuc tifu héa dude tdng cdc dd léch binh
phudng giifa tung 4o cta cdc di€m dif [iéu quan sét va dudng thing. Dudng
thdng duoc xem 13 “thich hgp” nhit khi tdng binh phwdng cdc chénh 1¢ch
giita gid i thyc 1€y, vdi gid tri §; 1 nhé nhat, uic la:

Véi y, =a+bx, te

Ye’=)(y~9) =2 (v -a-bx)" =min (11.8)
i=l i=l i=1

Vi diu kién ndy ta tinh dugc:

S -D0-F) | Sy, —nEE)
b = j=1 — {=1

L . (11.9)
> x, -%) > x} - n(x)’
i=1 i=1
a= y-bi (11.10)
fo zy.‘
Trong d6: X = = va ¥ =-1— (chinh 12 cdc trung binh mau)
n n

Pudng hdi qui tuyén tinh cda miu c6 dang y=a+bx

P 1396 2V g

x= =T = 4653 =Lt ===31
n 30 n 30
Bang 11.4: Bing tinh tham s§ a, b
STT q2 q4 xt (x.y)
B IR L
1| .30 2 900 |. 60 .
2 35 | .2 |-1225 | 70
3 50 | . 4 25,00 20,0
4 40 3 | 16,00 | " 12,0
5 65 i 42251 "325
6 3,0 1 9,00 3,0
7 60 1.3 [ 3600 18,0

! Least squeres
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g | 50 2 2500 | 100
g | 20 0 4,00 0,0
10 ] 35 1 12,25 35
11 9,0 5 81,00 | 450
12 7,0 6 4900 | 420
13 6,0 4 36,00 | 240
14 6,0 5 36,00 | 300
15 2,0 2 4,00 4,0
16 3,0 3 9,00 9,0
17 30 2 9,00 6.0
18 6.0 4 36,00 | 240
19 36 3 1225 | 10,5
20 4,0 2 16,00 8,0
21 4,5 4 2025 | 180
22 3,5 2 12,25 7,0
23 4.0 3 16,00 | -12,0
24 4,5 5 2025 | 225
25 6,5 4 42,25 | 26,0
26 7,0 4 4900 | 280
27 6,0 5 36.00 | 300
28 4,2 2 17,64 8.4
29 4,0 2 16,00 8,0
30 44 3 19,36 13,2
cong 139,6 93 728 487,6

;r v, =) _ 487,6-30(4,653)3,)
3 ey 728 = 30(4,653)°

b= = (1,6995

4= T — BT = 3,1 —(0,699544.653) = ~0.1552

Do dé, ta ¢é phudng trinh hdi qui yén tinh thé hién mdi lién he¢ gifa $6

mon hdng, mua ngodi dy dinh (g4) va mitc thu nhip trung binh thidng (g2) la:
P =-0,1552 + 0,6995( mitc thu nhip trung binh/thing)

V&i hé 8 b = 0,6995, ta ¢d thé noi ring khi mirc thu nhap trung binh thing

tang 1&n | wiéu ddng, thi & mon hang mua ngodi du dinh trung binh ting

(,6995 mon.

N&u dung Excel ta ¢é ihé nhanh chong {im ra dudng hdi qui tuyé&n tinh mau
biing cach: sau khi v dd thi phin tin, d¢ con rd trén dd thi phiin tdn nhip
chudt hai 1dn rdi chon Trendline rén menu Insert, chon joal duding tuyén
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tinh, ti&p iuc chon Option dé tinh va cho phép thé hién hé s0 twong quan r
trén 44 thi.

S8 mén ha Al '
7 o g:n;: ng mua ngoli y = 0,6995x - 0,1552

2 _
6 - R"=0632

*

Thu nhip hoé TB
thdang {1rd}

0 T T Y
0 1 2 3 4 5 6 7 8 9 10

-

Hinh 11.2: DJ thi héi qui tuy&n tinh

Hoic ta cb thé diing cong cu Data Analysis (chon Regression) trong menu
Tools trén Excel dé tinh todn nhu bing 11.2. Nhin vao cdt Coefficients ta ¢6
thé vi€l dudc phuong tinh hdi qui tuy&n tinh miu, véi hé s6 a chinh 1a
Intercepr, cdn b thé hién 12 ¢2 trén bing k&t qud

. Coeﬁ'icicnﬁ Standard Error .t Stat ] P-value

Intercept -~ 0.1552 0.4968 = 03123 . - 0.7571
q2 _0.6995 --.01009' -'."6.9345 S- 0 0.0000

Béang 11.5: cic hé s6 clia phl.tqng i ho qui tuyéfn tink:miu -

11.2.3. Hé s& xéc dinh va ki€m djnh F trong phin tich hdi qui don glan
11.2.3.1 Hé s6 xéc dinh '

MO hinh hdi qui tuyén tinh duge xiy dyng nhiim d€ glél thich s bi&€n thién

cia bién phu thudc Y vao bi&n doc 1ip X nhung liéu mé hinh nay da thé

hién mot cach t8t nh&t mi lién hé gifta Y va X chua? Holc bao nhidu phin

tram bi&n thién cla Y c6 thé gidi thich bdi sy phy thudc tuy&n tinh cla Y

vdo X? Hé s6 xdc dinh R? s& gitp trd 18i didu nay.

(AP - - N
Coeflicient of delermination



Ta c6 gid tri thuc t& : y,=a+bx, +e,

Gi4 tri du dodn theo phuong trinh hdi qui wyé&n tinh:  §, = a + bx,

Do d6: y, =y +e (11.11)
Piéu ndy c6 nghia 1a gi4 tri thyc 1€ va gis tri dy dodn theo phudng trinh hdi
qui teyén tinh c6 sy khdc biét ¢,. e, thé hién phin bién thién ciia Y khong
thé gidi thich bdi m&i lién hé tuyén tinh gita Y va X

diing cdc bi€n d8i todn hoe, ta ¢é:

2= =209 e

llay JS-S"l" =SSR + ESE ) (11.12)
Y nghia cha cdc dai lwgng nay:
SST' i( y, -9 thé’-hién toan bd bi&n thién cia Y

=1
SSR? :i(j),. —7)*: thé hién phin bi€n thién ciia Y dudc giai thich
bdi biéil ]X.
SSE’: Zn:ef = i(y, —3,): thé hi¢n phan bi&n thién clia Y do cdc nhin 6

i=] =]

khong dugc nghién ciu dén.
Yﬂ\

! Total sum of squares

T A

~ Sum of squares for regression
3 Sum of squares for error
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Hinh 11.3 : Minh hoa SST, SSR va SSE X
Do d6: hé s xdc dinh R? thé hién phin 4 1& bi&n thién cia Y dugc gidi
thich bdi m&i lién hé tuyén tinh cda Y theo X, va dude xdc dinh theo cdng
thifc:

R =R _y. SSE , (11.13)

SST SST

Tacé:0 < R® < 1 viA R? chinh 12 binh phuong ciia hé s§ twong quanr
R*cang 16n thl md hinh héi qui tuyén tinh d3 xay dyng dudc xem la cang
thich hgp va di nhién 12 cang c6 ¥ nghia trong viéc gidi thich stf bi€n thién
cia Y. .

11.2.3.2 Ki€m dinh F

Ki&m dinh F dudc st dung nhiim ki€ém dinh gid thuy€t vé sy tdn tai cia mdi
lién hé tyé&n tinh gita X va Y.

“Bién | Téng  cac Trung binh cdc Gid tri ki€m
thién chénh léch | Bic chénh Iéch binh dinh F
binh phuong | tr do | phwong (phudng sai)

SSR MSR
Héi qui SSR 1 MSR = 1 Fonn = MSE
Sai s§ ~ SSE n-2 MSE = SSE r

. . . n-

Téng SST n-l
chng

Bing (1.5 Béng ANOVA irong phhn {ich hoi g qul tuyé’n tinh don gidn
Véi vi du trén ta c6 thé’ dﬁng cong cu’ Dnta Am;lysis (chon Regression)
trong ment Tools trén Excei dé tinh loén nhu'béng ké't qui du’ﬂl dﬁy

VL e ! L
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Regression Statistics

Multiple R 0.7950
R Square 0.6320
Adjusted R Square 0.6189
Standard Error 0.8932
QObservations . 30
ANOVA
df §8 MS F Significance £
Regression 1 38.3626 38.3626 48.0877 0.0000
Residual 28 22.3374 0.7978
Total .29 60.7

Bing 11.6: K&t qua tinh tir Excel

Trén bing ndy R Square chinh 12 hé s& xdc dinh R, & day R_2 = 0,6320
hay 63,20%, ta c6 (h€ néi 63,20% bi&n thién v€ s6 mén hang mua ngodi dy
dinh c6 thé dudc gidi thich bdi mdi lidn hé tuyén tinh giffa sy thay ddi cia
s6 mon hang mua ngoai dy dinh va mic thu nhip trung binh/thing (tri¢u
ddng). Gid ri P (Significance F) tinh dudc 12 rit nhd (0,0000). Do vay, ¢6 thé
k&t ludn ring ¢6 mdi lién h¢ tuyén tinh gita $6 mon hing mua ngoai du
dinh va mitc thu nhdp trung binh/thing.

11.2.4. Ki€m dinh gid thuy&t vé m6i lién hé tuy&n tinh (ki€m dinh 1)
Trong héi qui tuy&n tinh don gidn, ki€ém dinh F va kiém dinh t 12 twdng
duong nhau.Véi phuong trinh hdi qui tuyén tinh cta tdng thé thé hién mdi
lién hé tuy&n tinh giita X va Y 1: y=a+ Bx+ €
Ta nhin thiy B =0 khi: '

o Y 13 hiing s6 (khéng d6i) vei bit ky gid tri cda X

¢ Khi X va Y khong cd twoig quan véi nhau nghia 1a khi X ting, Y c6 thé
ting, c6 th€ gidm hoc Y khong d6i

e X va'Y c6 lién hé phi tuy&n (khong phéi 1a tuy&n unh) va lic nay ta ¢6
thé két tuan 1a X va Y khong cé lién hé tay€n tinh
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4 4
3 & + + L g + -
24
1
0 v v
0 1 2 3 4 5 6 7 X
Hinh 11.4: Y khong ddi v6i moi gid tri cba X
71 Y
6 - *
5 *
- .
: *
3 * L 4 L 4
*
2 & . .
I
1 2N
L J | X
: 0 L X T T !-. 'l 1
o: -2 -4 .. & 10 12
Hinh 11.5: X va Y khémg c6 hen he tuyé'n Iinh
Do d6 ta ¢6 thé ding B aé luém d;nh
Gid thuyét: Ho: B = 0 (YvaX khﬁng ¢6 lidn hé tuyé&n nnh)
H,: B # 0(YvaXc6lién h¢ tuyén tinh)
b ‘ |
Gid tri kiém dinh: 5 (11.14)
b



SI
véi Sy= |5 (11.15)
\fo — nx’
i=1
24 ssp
va §i=H—= = MSE (11.16)

¢ " h_2 n-=-2

trong d6: 87 : phuong sai cia sai s6
Qui tdc quyét dinh: 451 véi kiém dinh ci 2 phia § mifc ¥ nghia a, bic bd
H, . néu
b b
— < -t ha — >t
N : n—Z.% Y Sb n—Z,%

& vidu uén, ta c6 b= 0,6995, ) x; =728, X =4,653

S = MSE = 0,7978 (k&t qud trén béng 11.4),

g S, { 0,7978 0.1009
b " = 2y = W
\ 3 x? - iE? 728-(30x (4,653)")

LA L S YE

"2Ts, 01009 T
va tra bing phin phdit, ta thiy gid tri ki€m dinh tinh dudc ndim rilt xa trong
viing béc b, gid thuy&t Hobi bic bd va do 6, ¢6 thé k&t luan 3n tai mdi
lién hé tuyén tinh gita s6 mén hang mua ngoi dy dinh va mirc thu nhip
trung binh/thdng. ' '
Trén Excel c6 thé nhanh chéng c6 két ludn nay biing cich trén bing 11.2
nhin vao dong q2 cft Standard Error 48 ¢6 gid 1ri S, va cOt ¢ Stat dé c6 gid
ti £, :

11.2.5. Khoang tin cdy ciia cdc hé s6 hdi qui

V4i phwong phép binh phudng bé phit ta d3 ¢6 cdc wdc lugng diém ciia
a, 8. Trong thyc (&, ta thudng quan tam dé&n wdc Ivgng khodng cla hé s
B . chinh 12 49 ddc cda dudng hdi qui.

e Uéc lugng khodng cla £ v6i dd tin cly (1- a ) 100% la:
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bor,_S, (1L.17)

trong d6 7, .o 12 gid tri clia daifuong nglu nhién T ¢6 phin phéi
Student vdi n-2 bic oy do,
S, saisd chudn véc lugng cha b theo cong thic (11.15)

Tra bang phin phdi t, hojc wén Excel vao Insert — Function, dang ham
TINVtacSd f,,, = 2,0484.

V3i vi du I, khodng uéc lugng ciia £ vdi dd tin ciy 95% la:
0,6905 - (2,0484X0,1009) < # <0,6995 + (2.0484)(0,1009)
(,4929 < B <0,79062 )
K&t qua nay ciing ¢6 thé d& dang nhin ra khi nhin vao ¢t Lower 95% va

Upper 95% dong q2 (ddng cOng cu Data Analysis (chon Regressnon) trong
menu Tools trén Excel)

Coefficients Lower 95%  Upper 95%
Iintercept -0.1552 -1.1734 0.8627
a2 _ 06995 0.4929 0.9062

Béng 11.7: khodng tin cdy cla hé s hdi qui

Do d6 véi d6 tin ciy 95%, co thé néi ring khi mite thu nhdp trung
binhfthdng ting 1 triéu ddng thi s§ mén hang mua ngodi dy dinh s& ting
trong khodng tiY 0,49 d€n 0,97 mén hang.

Ngoaira, khodng udc. lugng ndy khidc khong (f # Optalaicd thé khing

dinh mot.}4n: nffa 1 16n ai m&i lién h¢ tuyé&n tinh gilfa mdc thu nhip trung
binh/thing va s0 m6n hing mua ngodi du dinh.
e Udclugng khoéng cla a véidd tin cay (1 -a )100% Ia:
att S, T (11.18)

2.9,

i o Pl L
_J-r I

' mtrong dé 't,', 2 cé phﬁn p‘hﬁ'l Student vdi n-2 bic wr do '
' S, sai P58 chuﬁ n U6c Iu'dng chaa

2 1 : .
S, = S|—+t— (11.19)
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11.3 HOI QUI BOI

“Trong thuc (&, khdng chi ¢6 mdt bi€n X anh hudng dén Y, sy thay d6i ciia
bién phu thudc Y ¢é thé s& dugc gidi thich toan dién, ddy dd han né&u duge
dit trong m&i lién hé vdi nhidu bi¢n doc 1ap X. Piy chinh 13 phuong phip
phan tich hdi qui bdi. Vi du nhw d&i véi mdt nudc ndng nghiép thi xem xét
t6c do tang trudng clia nén kinh 1€ s& that sy t8t hon khi ta khong chi
nghién ciu t6¢ dd ting trudng cia ndng nghiép ma cdn xem xét dén 5c 49
ting trydng cha kim ngach xul khéu, (i 1& 1lam phdt, .. .G vidu 111 véi md
hinh héi qui don gidn, ta thdy s6 mén hang mua ngodi du dinh c6 thé dudc
du dodn bing thu nhip hd gia dinh. 63,20% (trén k&t quéd bdng 11.4 dong R
syuare : 0,6320) bién thién clia s6 mén hang mua ngodi dy dinh cda khich
hang ¢6 thé duge gidi thich bdi sy khac biét vé mic thu nhip ho trung
binh/thdng. N&u chiing ta dua thém cdc bi&n tudi (g3), s 1an di siéu thi (q1)
vio md hinh thi ching s& c6 dnh hudng nhy the ndo ddi v6i s6 mén hiang
mua ngoai dv dinh (g4)?

11.3.1 M hinh hdi qui bdi ciia téng thé

Gia s ta ¢6 bién Y phu thudc vao k bién déc lip X, X,,..., X, . N&u gid tri
cla k bién doc lap X,,X,.....X, n lwgt1a x,,x,,,...x,, thi gid tri cia
bi€n phuy thudc y; , th& hién qua mo hinh héi qui bdi dang tuy€n tinh nhy
sau: y. =0+ B X, +Byx,, +HBLX +E (11.20)
Trong d6: @ , 8, (j = 1.2, . k): I céc hiing s6 |
@ 1a gia tri u6c lugng cla bién Y khi k bign X ¢6 gid ri =0

- bi€u hién gidtri cGa bi€n ddc 14p thit p tai quan st thi 1.
)6’_;. (j = 1,2; .. k): 1a cdc tham s8 chua bi€t, duge goi 1a cdc hé s& hdi qui
rieng ' , thé hién muc thay d6i cda trung binh bi€n Y khi cdc bi€n X, thay
d8i mot don vi, cd¢ bién cdn lai kh6ng thay 651 Nhu vay, B, cho thily dnh
hudng ciia riéng bi€n X, dén trung binh bién Y, )
£, 14 sai 58, chinh ;] bién doc la? ngfiv nhién c6 phén phdi. chuﬁn véi trung

binh = 0, phudng sal khbng a8i (bﬁng nhau) va 1a doc lap khéng c6 lién hé
véi nhau.

|
Partial regression coetficients

% Xem thém * XUt L§ O figu nghién cfu vdi SPSS for Windows - Hoang Trong, NXB Thang K

229  CHUONG I1: TUGNG QUAN VA HOI QUI



MBS hinh nay cho riing bi&€n phu thudc c6 phin phdi chuin d&i vdi bat ky két
hop nio cilia cdc bidn ddc lap trong md hinh’,

~ 11.3.2. Phuong trinh héi qui bdi ciia méu
Trong thic 1€ ta khong thé xdc dinh mdt cdch chinh xd¢ ciche s6 a, B,
(i=1,2, . k) ciia phuong trinh héi qui bdi cda tSng thé ma ta chi ¢ thé ude
lugng chiing W cdc gid tri quan sdt ciia mau thu thip dudc
Phuong phap binh phirdng bé nhat vin duge diing d€ wdc rgng cho o, B,
(j=1,2,... k) biing cdch xdc dinh cdc hé s8 a, b, b,,....5,

Z:(y,.—~a—l:!,.:c"ﬂf;'zxzf.-—...--t‘),(Jt'J,”.)2 = min (11.19)

i=}

Phuong trinh hdi qui bdi clia miu c6 dang:
y=a+bx +b,x,+..+bx,

Trudc khi xdc dinh mé hinh hdi qui boi thi cin xdy dung mdt ma lran' wong
quan cho (4t cd cac bi€n nghién citu. St dung s& li¢u vi du I, nghién cifu
xem s& mén hang mua ngoai dy dinh phy thudc nhu th€ ndo vao mic thu
nhap, s6 1dn di siéu thi vA wdi clia khich hing bing cdch xdy dyng ma trin
wdng quan.

11.3.3 Ma trin tuong quan :
Ma tran nay cho biét twong quan gilta bi€n phu thude vdi tirmg bicn doc 1ap
ciing nhur giffa cac bi€n ddc lap vSi nhau,

Bing 11.8: Ma trin widng quan giifa cdc bi€n s mon hang mua ngdai;drtr
dinh, s8 1in di si€u thi va thy nhip hd trung bmhlthﬁng ( Véo Analyze -
Regression- Lmear lrén SPSS)

1 L
Correlation maltrix
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Correlations

SO Mon
hang mua so lan di thu nhap
ngoai du ST trong ho TB
| dinh thang qua | thang (trd)
Al EETY B B
f’r?a':; :& :T trong 783 1.000 747
:::n';hafd?c' 8 795 747 1.000
Sig. (1-tailed) z;(;?;uh:ir:‘lghmua 000 000
f;afg :1: :T trong .000 . .000
:::nngh?t?dt)]o ® -0 f -000
L Y Y R
fﬁa':’; 31: aST trong 30 30 30
:::n"gh(at‘:d';" ™ 30 30 30

Trong bing 11.8 ta thiy twdng quan giita s6 mén hing mua ngoai du dinh
va 5§ 14n di siéu thi trong thing qua v6ir = 0,783 1a thap hon so véi tuong
quan giita s6 mén hang mua ngoai dy dinh va thu ahdp hd trung binh/thdng
vdi r=0,795.

Vdi bing 11.9, xét thém 1 bi€n phu thudc 1a bi€n tudi, ta ciing thdy tuong
quan gifa s6 m6n hing mua ngoai dy djnh va thu nhip hé trung binh/thdng
6 r = 0,795 hdi cao hon so vdi wiong quan giita sﬁ' mdn hang mua ngoai dy
dinh v3 s8 14n di siéu thi trong thang qua v6i r = 0,783. Ngoai ra, gilta tudi
vd s§ mén hing mua ngodi dy dinh cling c6 lién hé twong quan nghich va
y&u v8i R =-0,168.

11.3.4 Kiém dinh F

Pugc diing d€ kiém dinh gid thi€t vé sy 16n tai ciia m&i lién hé tuy&n tinh
gita bi€n phy thudc Y véi bit k¥ mot bi€n doc lap X ndo dé.
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Cormrelations

$0 rmon _ thu nhap
hang mua | solandi ho TB
ngoai du ST trong thang
dinh thang qua tuoi {trd)
Pearson 80 mon hang mua
Correlation  ngoai du dinh 1.000 783 | 168 795
50 lan di ST trong
thang qua 783 1.000 -.288 47
tuoi -.168 -288 [ 1000y -165
thu nhap he TB
thang (trd) .795 747 -.165 1.000
Sig. s0 men hang mua
(1-tailed,  ngoai du dinh 000\ 187 000
s0 lan di ST trong
thang qua 000 . 062 .000
tuoi 187 062 . 192
thu nhap ho TB
thang trd) 000 000 92
N 80 mon hang mua
ngoai du dinh 30 30 30 30
so lan di ST trpng
thang qua 30 30 30 30
tuoi 30|, -« 30 30 30
thu nhap ho TB :
thang (trd) . . 30 30. 3o 30

Bdng 11.5: Ma trén twong quan gi@a céc bin s8 mén hdng mua ngoai dy
dinh , 53 l4n di siéu thi; thu nhip hé trung blnh!théng va wéi. ( Vio Analyze
- Regression- Lmear trén SPSS)

Glﬁ thlé't H ﬁ, ﬂz o= ,Bl = 0

o H," chdt nhi’l mﬁt B # O(kliﬁng phinﬁt cﬁ ﬂ. -0)
N&u chip nhgn- H 0> tﬂ'c 12 khbng tén tai mﬁ'x lign he mye'n tinh gu'ra Y véi

bat ky mét blé'n X nao 6. Va ngtrdc lal ‘bac bd H ta c6 thé ké’t lodn c6

mdi lién hé luyé’n_tinh glﬁ’a Y vdi ft nhit mq’:t trong céc bié’n X e
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Bi&n thitn | Tdéng cie Bictwdo | Trung binh  cdc} Gid i kiém
chénh léch chénh léch binh dinh F
binh phudng phudng (phudng sai)
Hdi qui SSR k SSR _ MSR
9 MSR = T Fk,n--{hl} - ;}TS’E
i 56 SSE n—-{k+1 SSE
Sai s6 k+D | Msg=
n—k+l)
Téng SST n-1
{ cOng
Bing 11.10! kiém dinh F trong phén tich héi qui bdi
ANCVAE
Sum of Mean
Mode! Squares df Square F Sig.
1 Regression 38.363 4 38.363 48.088 .000?
Residual 22.337 28 788
. Total 60.700 29
2 Regression 43.308 2 21.653 33612 .000P
Residual 17.394 27 .644
Total 60.700 29

a. Predictors: (Constant), thu nhap ho TB thang {trd)
b. Predictors: (Constant), thu nhap ho TB thang (trd), so lan di ST trong thang Gua
¢. Dependent Variable: 50 mon hang mua ngoai du dinh

Bangll.11: ANOVA ' va ki€m dinh F (Vao Analyze - Regression —
Linear trén SPSS) : _

Trong c& 2 trudng hdp md hinh 1 (chi ¢ bi€n thu nhdp hd trung binh thing
trong md hinh) va md hinh 2 ( thém bi&n s& 1in di siéu thi trong thing qua
vio md hinh) thi gid tej p clia ki€m dinh F (ct Sig.) 1a rat nhé (0,000), do d6
ta bac bd gia thi€t che ring cd 2 hé s& B,,8, déu bling khong, nghia la ta
¢6 th k& ludn ring ton tai mbi lién he tuyén, tinh gilfa sG mén hang mua
agodi dy dinh vdi t nhit mot trong céc bién, s& 14n di siéu thi, thu nhap ho
trung binh/thdng holc ca hai yéutd iy -

N&u idp tuc xem xé1 mdi quan hé gila ci 4 bi&n: s& mén hing mua ngodi .
dy dinh, wdi, s& 1in di'siéu thi, thu nhdp ho trung binh/théng,
kiém dinh ANOVA v kiém dinh F phu bing 1 1.12

ta ¢ k&t qua

! Phin tich phudng sai (Analysis of varianee)
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ANOVA

Sum of Mean

Mode! Squares df Square F Sig.

1 Regression 43.382 3 14.461 21.710 0003
Residual 17.318 26 666
Total 80.700 29

2 Regression 43.3086 2 21.653 33612 .oogt
Residual 17.394 . 21| 644
Total 60.700 29

. Predictors: {Constant), tugi, thu nhap ho TB thang (trd), sc lan di ST trong thang

qua
b. Predictors: (Constant), thu nhap ho T8 thang (trd), s lan di ST trang thang qua
-€. Dependent Variable: so men hang mua ngoai du dinh

Bdng 11.12 : ANOVA va kiém dinh F (Vio Analyze — Regression - Linear
trén SPSS) '
Nhin vdo md hinh | «wén bdng 11.12 thi gid tri p ¢da kiém dinh F (6t Sig.) 1
rat nhé (0,000), do d6 ta bic bo gid thi€l cho riing cd 3 hé s8 B,.8.. B,
déu biing khong, nghia 1 a ¢6 thé k&t ludn riing tén tai mdi lien h¢ wyén
tinh gifa s6 mdn hang mua ngoai dy dinh v6i it nhat mot trong cac bién, s&
1an di si¢u thi, thu nhip ho trung binh/thdng, wdi hodc ¢d ba y&u t& nay.
11.3.5. H& s6 hbi qui titng phin '
Cidc k¥ hi¢u B trén Hinh 11,13 dugce goi 1a hé s8 hdi qui titng phin, bdi vi hé
s0 cita mdt bi€n nao d6 dugce didu chinh theo cdc bién ddc lap khic trong
mé hinh).

Coefficients®
Unstandardized Standardized ) .
Coefficients Coefficients Coarrelations
: i . Zera- :
Model . B | Std Emor Bata t Sig. | order | Partial | Part
1 (Constant) -.155 497 ~312 | 757 '
thu nhap ho TB ) ] : . ) . =
thang {rd) - 700 A 795 | 6935 | .000 7885 F95 [ 795
2 {Constant) -088 447 - 197 | 845
thu nhap ho TB
thang (trd) 418 135 475 | 3.084 | 005 795 508 | 314
$0 lan di ST trong . -
4 184 A, . 010 183 47 .28
thang qua 55 29 | 2.770 _{11 ) ] 285

a. Dependent Variable: so mon hang mua ngoai du dinh

Bing 11.13: cdc thong s thong ké& cda ting bi€n wrong phudng trinh (vio
Analyze — Regression- Linear, trén SPSS (phudng phdp Stepwisc))

! Partial regression coefficients
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Theo bing 11.13 ta c6 thé c6 cdc phudng trinh thé hién mdi lién h§ gila s6
mén hiang mua ngodi dyf dinh phy thugc vao cic bign: '

- Theo md hinh 1:

Y =-0,155 + 0,700 (thu nhip hd trung binh/thdng)

- Theo mb hinh 2: _

Y =-0,088 + 0,418 (thu nhdp hd trung binh/thdng) + 0,455 (s8 lan di siéu thi)
N&u tiép tuc xem xét m&i quan hé gilfa ¢d 4 bi€n: 58 mén hang mua ngoai
dy dinh, tudi, s& 1an di siéu thi, thy nhip hd trung binh/thing, (a c6é biang
11.14 '

Coefficients”
Urstandardized | Standardized
Coefficients Coelficients Cormrelations
Sid, Zero-
Model B | Emor Beta_ t | Sig. | order | Partial | Part
i {Constant} -358 | 923 -.388 | .701
- solan di ST rong
thang qua A70 | 173 443 | 272§ 011 ] .7TB3 | 471 | 285
thw nhap ho TB
. 414 | A70 | 2. X . ; .
thang (trd) 39 o8 | 006 | 795 | 504 |.312
tuoi Ho7 | 020 037 | 337 | 739 | -.168 | 066 ; .035
2 {Constant) -088 | 447 -197 | .B45
so lan di ST trong
tang qua 455 | 164 | A29 | 277 | 010 | 783 | 470 [ 285
thinhap ho TB :
thang (trd) 418 | 136 475 | 3.06 | .005 [ 795 | .508 316

a. Dependent Variable: 5o mon hang mua ngoai du dinh

Bing 11.14: céc théng s6 thong ké cua tirng bi€n trong phuong trinh

(vdo Analyze — Regression- Linear, trén SPSS (phudng phap Stepwise))

Ta c6 phuong trinh thé hién méi lién hé gita s§ m6n hang mua ngoai dy
dinh phy thugc vao cdc bi€n:

- Theo md hinh 1:

Y =-0,358 + 0,470 (s& 14n di siéu thi) + 0,414 (thu nhip hd trung binh/thdng)
+0,007 (wdi) - -

K&t qui mé hinh 2 gi6ng nhdf trén bing 11.13.
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Diing Excel, ta ciing c6 k€t qud tuong ty

SUMMARY CUTPUT

Regression Statistics
Muiltiple R 0.84466
R Square 0.713451
Adjusted R Square  0.692226
Standard Error 0.802623

Qbservations 30
ANOVA .

of - 88 MS F Significance F
Regression 2 43.3065 21.6532 336124 0.0000
Residual 27 17.3935 0.6442 '
Total 29 80.7

Coefficients Standard Error __t Stat P-value  Lower 95% Upper 85%

Intercept -0.0882 04472 -0.1972  0.8452 -1.0658 0.8294
q1 : 0.4555 D.1644. 27703  0.0100 0.1181 0.7929
q3 ) 0.4176 0.1363  3.0638  0.0049 0.1379 0.6972

11.3.6. Ki€m dinh gia thi€t vé céc hé s6 héi qui (ki€m dinh 1)

Do kiém dinh F déng vai trd xem xét mét cdch tSng quét, vi viy cdn .thx,rc
hi¢n cdc ki€m dinh t riéng bi¢t d€ d4nh gid ¥ nghia cla ting bi€n khéc

nhau.

Gidthi€t H, : B, =0 (=12,...,Kk

H : ;=0

Gid tri kiém dink:

Qui :;.tfc qi&é't d;};’ﬁ: 3 mﬁ’c Y nghia &, bic 6 glitlmyé't H 0 né’u:_ _' '_ :

T

L <t
Sbj u—(k+l):%

J

b

hay =
Y s

LT

-,> tn—(k_;l),%

Céc kiém dinh ¢ nay sé cho a biét biéa X, ndo khéng c6 &nh rdng d€n Y
(B;=0), X; ‘ndo c6 § nghia trong viéc giléi ‘thich bi€n thién cia Y
(B; #0), va do d6 nén duoc thé hién trong'phlmn_g trinh hdi qui.
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& bang 11.12, v6i md hinh 1 gid i p khd nhé (= 0,005) (cdt Siy, ddng thu
nhip hd trung binh/thdng), vi vy ta co thé néi bi€n thu nhip hd trung
binh/thing c¢é ¥ nghia trong viéc gidi thich bié€n thién clia s6 mén hang mua
ngoii dy dinh.

Cang bang 11.12, véi mé hinh 2 gid tri p cia dong ki€m dinh s ldn di siéu
thi trong thdng cling kha nhé ( p = 0,010) (cOt Sig, dong s& ldn di siéu th
trong thdng), do d6 c6 1hé néi bi&n s5 1n di siéu thi ciing c6 ¥ nghia trong
viéc gidi thich bi&n thién cia s6 mén hang mua ngoai dy dinh.

Nhv viy, vdi mé hinh 2 ta c6 thé k&t ludn ci 2 bi€n s& 14n di siéu thi va thu
nhip ho trung binh/thang déu ¢6 ¥ nghia trong vige gidi thich bi€n thién cia
s6 mon hang mua ngoai dy dinh.

3 bang 11.13, 3 md hinh 1 vi 3 bi€n doc 1ap thi chi c6 gid tri p due the
hién & cOt Sig tudng Wng vdi ddng bidn wdi 6 gid tri p khd 16n (0,739), vi
vay vdi mitc ¥ nghia 5%, ta ¢ thé néi bin 6 1dn di siéu thi, thu nhdp hd
trung binh/thang ¢4 ¥ nghia trong viéc gidi thich bi€n thién cla $6 moén hang
mua ngoai dy dinh, cdn bién wdi khong c6 ¥ nghia trong viée gidi thich bi€n
‘thién clia s6 mén hing mua ngoai dy dinh.

11.3.7. Hé s6 xdc dinh va hé s& xdc dinh di diéu chinh .

Hé s§ x4c dinh R*do ludng phin bién thién cda Y c6 thé dugc gidi thich bdi
céc bi€n doc lap X, day chinh 13 dai lugng th€ hién sy thich hdp clia md
hinh héi qui bdi dBi ¥6i dit idu. R’cang 16n thi md hinh héi qui bbi XAy
dung dugc xem la cang thich hdp va cing by ngl’ua trong viéc gidi thich su
bi&n thién cha Y. Tuy nhiéa cin lwu ¥ khi R* dic bigt cao, nhu R* = 0,99
hay 0,999, vi khi 46 s0 lugng cic bién déc 14p X rong md hinh héi qui bdi
ting I¢ém do d6 gid ri cia R? ciing ting 1&n. Liic nay thi dudng nhu md hinh
hdi qui 12 it (St nhung thifc t& 1ai khong thich hgp vi khdng lhéZ st dung md
-hinh d€ dy dodn. ",

Do dé mudn do ludng mfc do thich hdp cia md hinh hdi qui boi, ta phai
diing ¢€n hé 5§ cht_ﬁ_linh d€n bhc ur do cia SSE va SST, dudc goi Ia hé 58
xéc dinh ¢4 didu chinh R?, tinh theo cong thitc sau:
By, SSE [{n—(k +1)]
- SS§T/(n-1)
Trir khi s& lugng bign X 13 twdng d6i 16n so vdin, R® va R?sé@ khong chénh
1éch nhau nhiéu 1im. Vi viy ta hiu nhy ding R 2khi mudn xem xét viée ¢d

(11.20)

: Adjusied R Sguare
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nén dua thém modt bi&n gidi thich X ; ndo d6 vao md hinh héi qui bdi hay
khong. N&u R* tang Ién chiing t3 12 viée dua thém bién X ; vao md hinh
43 13m ting ¥ nghia cda md hioh va vi vdy cdn thi§tdé X trong md hinh.

Do d6 d€ dénh gid tim quan trong twong ddi clia cdc bi€n ddc lip (a cin
xem xét mitc d6 ting R? cda khi mdt bién dugc dua vao phuong trinh khi
phu’dng' tinh d3 chia sin cdc bién doc.1ap khic. Muc ting ' nay la
=R>-R},

t‘fmnge o

Trong dé R( 5 © binh phudng hé s8 tong quan boi khi tat ¢d cac bién ddc

1ap c6 trong md hinh ngoai trir bi&n j. Mifc d6 thay d8i do mdt blCl‘I cia R’

1dn cho thay bi€n nay cung cip nhitng thdng tin dbc nhit vé bi€n phuy thude

ma cic bién doc 14p khdc trong phucng trinh khong cd. :
11.3.8. Hé s6 tu’dng quan titng phén * , h¢ s¢ tudng quan rléng va

he s6 tudng quan le

Khi 14y c&n bac hai clia mifc gia tang nay ta s¢ c6 hé s6 wong quan limg

phin (\/—Jf?;mmge ), ddy chinh 13 h¢ s& néi 1&én twong quan gita Y vi X'; khi

Anh hudng tuy&n tinh clia cdc bin ddc lip khic ddi vdi bi€n doc ldp X, bi
loai bo khéi md hinh. N&u 14t ca cdc bidn doc 1ap khdng ¢ wiong quan vii
nhau thi mic o thay ddi cia R? khi mot bién dude dua vao phudng trinh
don gidn chi [3 binh phudng cla hé s§ wong quan gilta bién ndy va bién phy
thudc.

Model Summary

Sid. Change Statistics
. Adjusted Error of R
R R the Square. F Sig. F
Model R Sguare | Square | Estimate | Change | Change 1 dft df2 | Change
1 7959 832 B9 k.1 B3z 48.088 1.] 28 000
2 8450 713 692 80 081 7.674 1] 27 010

a. Pradictors: (Constant), thu nhap ho TB thang (trd} -
b. Predictors: (Constant}, thu nhap ho TB ﬂ\ang (trd) so lan dt ST lmng thang qua

Béng 11.15: két qud thay ddi cia R;__‘(R,S_gugrc} {theo phudng phap
Stepwise trén SPSS) -_ ' . '

|
2

R Square change

Part correlation coefficient

3 partial corvelation cosfficient

* Coefficient of multiple correlation
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Mifc 46 thay d8i cda R? cho thfy n&u thém bi€n thu nhip vio mé hinh 1
(d& chifa bi€n s6 1dn di siéu thi) ti¥c 12 sit dung mo hinh 2 (c6 cd 2 bi€n s6
1in di siéu thi va thu nhip hd trung binh/thing, thi s& 1Am cho R? thay déi
va cu thé 13 ting 1&n 0,081 (0,713- 0,632 = 0,081).

(Con s6 0,632 trén dong Model 1, ¢t R Square Change, s6 0,713 t_rén dong
Model 2 ¢t R Square). Gi4 tri ndy chi cho biét R? tang 1&n bao nhiéu khi
thém mdt bi€n vio md hinh hdi qui, chit né khéng chi ra dugc d 1& cta phan
bi€n thién ma riéng mdt minh bi€n thu nhap c6 thé gidi thich duge. Trong
trudng hop céc bi€n thién 43 dude gidi thich bdi cdc bi€n khdc rdi thi nhitng
bi€n con lai chi cé thé 1am R’ thay d&i rat it, khéng ddng k€ (nhv trudng
hop clia bi€n wéi néu ta thém vao md hinh)'

Hé s8 do ludng dudc phdn bi€n thién gidm xudng (hay phan bién thlen giadl
<
i 1-RY  1-R]

. 2
P = R 2 R( I) = R U R(.Z)‘laﬂ.i.(‘-'
./}

thich dugc) cia motbién I £z = change
1- R:_ i1 bi&n thién khong gidi thich dude nguyén nhan khi tit ci cdc
change * gL

change

bi€n ¢6 mat trong md hinh hdi qui ngoai trlt bién j

\/ 11; : hé s6 tuong quan riéng. Hé s6 nay dlchc gidi thich nhv la trong quan
giita bi€n doc 1ap thit j va bi€n phy thudc khi dnh hudng tuyén tinh cla cdc
bi€n déc 1dp khdc d0i vdicd Y va X, bi loai b (gil khdng ddiy.

- -PARTIAL CORRELATIAON COEFFICIENTS - -

Controlling for.. 2
Q4 Q1
Q4 ' 1.0000 .4705
{ 0} '( 27}
P= . p= 010
1 .4705 1.0000
{ 27) { . 0}
P= .010 P= .

{Coefficient / (D.F.}) / 2-tailed Significance}
"

. " iz printed if a coefficiént cannot be computed

- -~ PARTIAL CORREL'ATION.COEFFICIENTS-

Contrallirg for.. o3}

I_ Xew thém * X 19 JT liéu nghi€n edu vdi SPSS for Windows “— Hedng Tryng, NXB Thong Ké
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Q4 Q2

Q8 ' 1.0000 5079
{ 0) (27

P= . P= .005

Q2 .5079  1.0000
27) 0)

{ {
P= _005 " F=
{Coefficient / (D.F.) / 2-tailed Significance)

is printed if a coefficient cannot be computed

-

Bdng 11.16: Hé s0 twdng quan riéng (Vao Analyze - Correlate — Partial
trén SPSS)

~ Hé s8 wwong quan riéng gita s8 mén hang mua ngoai du dinh va s& lin di
siéu thi trong thing qua khi thu nhip ho trung binh/thdng dugce gilt khong ddi
12 (0,4705)° =0,2214, didu nay c6 nghia 12 n€u nhv thu nhap hé trung binh/
thing khéng déi thi chi c6 22,14% bié&n thién trong s8 mén héng mua ngoai
dy dinh c6 thé gidi thich dugce bdi sif phu thude tuyén tinh vao s6 lan di siéu
thi trong thing qua.

Ngodi ra, dé do ludng cudng d6 cha mdi lién hé gifta Y véi cdc bién doc lap
X, uic 12 lién hé gilta cdc gi4 tri thyce € y, v6i cdc gid tri dv dodn -, theo

mb hinh hdi qui bbi, ta ding hé s nrdng quan bdi R. hé 8 tiong quan bdi
do hwdng mdt cdch tSng qudt cuﬂng dt) clia mdi lién hé tu'dng nr nhy hé s&
twdng quan gia hai bién X, Y. :

R= JR’ 0,713 0345 .
Ket qué néy la cé lhg nhin Irén béng Il 14 cél R, dbng Model 2

_ 11'39Khoangﬁncﬁycﬁacéchéso'hﬁi quibﬁi
. Uﬂc Im;}ng khoéng cua cdché & ﬂ vdl dﬁ tin cﬁy (l -a )100% l&
. b E rn k+l ‘y |
trong d6: t o ‘V a gid tri clia bi€n ngiu. nhién T c6 phin ph6'1 Student

1a

véi n-k+1 bic ty do

8, sai s chugn vdc lrgng cia b,
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Coefficients®

95% Confidence Interval for B
Modet Lower Bound Upper Bound
1 {Constant} -1.173 B63
thu nhap ho TB thang (trd) . 493 806
2 {Constant} -1.006 .829
thu nhap ho TB thang (trd) 138 897
so lan di ST trong tham
s g thang 118 793

a. Dependent Variable: so mon hang mua ngoai du dinh

Bing 11.17 : K& qud khodng tin cdly cia cic h¢ s6 hdi qui

Nhu vy vdi 4o tin ciy 95%, ta c6 thé néi:
M0 hinh I:

- vdi thu nhdp h trung binh/thdng cd dinh, thi s& 1an di siéu thi trong
thang qua khi tang 1 lin, s§ mén hang nua ngoai du dinh trung binh
<& ting 1Y 0,493 dén 0,906 mon. (¢dt Lower Bound v Upper Bound
dong thu nhap ho TB thang).

M4 hinh 2:

- V&i thu nhap hd trung binh/thdng (ri¢u ddng) & dinh, khi s0 ln di
sicu thi ting lén 1. {An thi s& mon hang mua ngodi du dinh trung binh
& tang 1én tif 0,138 d&n 0,697 man. (¢t Lma er Brmnd va . Upper
Bound dong thu nhdp h§ TB thing).

- vdi 50 lan di siéu thi trong thing qua i) dmh thi khl thu nhip hod
trung h‘mh!lhéng t&ng 1 ri¢u déng, s6 mén hfmg mua ngodi di dinh
trung binh s¢ ting ur 0,118 dLn 0,793 mon. (cOt Lower Buund va
Upper Bound dong s 1dn di‘ siéw'thi mmgr rh;mg} ' '

11.3.10 Dy dodn trong phﬁn tich hfii qui boi
Tudng 1 nhyt trong hdi qui don gidn, trong hdi qui boi, gid i du dodn cia Y
¢6 dude, dng vdi cdc gid tri cho trude cfia k bi€n X biing cich thay cdc gid
tri ctia k bin X vio phitong trinh hdi qui bdi. '
Cic gid tri cho trude cla k bi€n X o Wt 1A X, 5%y, - -0 Xy, 12 i
gid tri du dodn P, s€ la:

SV, =a+hx

L}

1.u+l +h2x2.u+l + ..+ bi"\.k.ml (l 121}
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Véi vidy 1, n€u ta mudn dy dodn s& mén hing mua ngodi dy dinh vdi khach
hang c6 6 1in di siéu thi trong thdng 13 4, thu nhip hd trung binh/thdng 1a 3
triéu ddng;
Ve =a+bx, +byx,,,

=-0,088 + 0,455 (4) ~ 0,418 (3)

= 2,986 .
Nht viy s6 mon hang mua ngoai dv dinh dwge du dodn 1a khodng 3 mén.



Chuwong 12 DAY SO THOI GIAN

P& phin tich bi€n ddng clia hién wgng qua thdi gian, ta thudng diing phuong
phdp phin tich diy s6 thdi gian. Trong phuong phdp nay cdc gid tri quan sét
kh6ng doc ldp vdi nhau, ngitge lai sy phu thude cha cic gid (ri quan sdt
trong diy s8 13 dic di€m, cd s& cho viée xdy dung cdc phuong phdp nghién
cfu va du dodn vé diy s& thai gian. Cdc phudng phdp du dodn dinh lugng ¢6
thé durgc phén chia thanh hai loai: phin lich cdc mic d) qua thdi gian v
phén tich lién hé nguyén nhin- k&t gua'. Phuodng phip dv dodn bing phén
tich cdc mitc 46 qua thdi gian lién quan d&n viée tinh todn cdce gid tri tuong
lai cha y&u td nghién citu dyfa (rén (0an hd cdc quan sdt ¢6 duge & qud khi
va c& hién tai. Phin tich m&i lién hé nhin qua lién quan d&n viéc xic dinh
cdc y&u 1§ dnh hudng d&n y&u t8 ta mudn dy dodn, nhy phan tich hi qui hdi
dé xem GDP phu thudc vio ludng diu tf trong nurde, hrgng diu w & nudc
ngodi, din so, ...

Phéan tich cdc mife ¢ qua thdi gian ducc dya trén gid dinh ¢d bdn 1a cdc yéu
1§ anh hudng dé€n bién dong ctlia hién tugng trong qud khit va hién tai sé con
ti&p tuc tdn tai vdi cling tinh.chat, dic diém, cudng dd nhy vy ddi véi bi€o
ddng cla hién tugng trong twdng lai. Do d6, muc tiéu chinh cia phin tich
diy s6 thdi gian 13 nhin ra va tdch riéng cic y&u td dnh hudng nay phuc vy
cho muc dich dv dodn ciing nht cho viéc ki€m sodt va hoach dinh trong
qudn ly.

12.1 PJNH NGHIA

Day s& thdi gian 1a mdt diy cdc gid ui ca hién tugng nghién ciru duge sdp
x€&p theo th ty thdi gian. Vi du nhy gid cd hing ngdy mot ¢d phi€u ndo dé &
thi trudng chitng khodn X & thdi di€ém déng cua Céc &n ban hang thing vé
chi 56 gid cd & mot thanh phd, ..

Mot ddy s6 thdl gian c6 dang t6ng quit nhi sau:

i [yl .J’z. o Yo

tGi=Ln): thoigian thiti

y; (i=1,n): gid tri cda chi tiéw twrong wng vdi thdi gian thit i

' Causal

243 CHUGNG 12: DAY SO THO! GIAN



Can cit vao dic didém v& mit thdi gian cia diy s8, ta ¢6 th& chia ra 2 loai
diy s¢: ddy s6 thdsi ky va ddy s& thdi diém.

12.1.1. Day s& thoi ky: 1a diy s& bi€u hién sy bi€n dong cla hi€n wgng
nghién cfu qua tirng thdi ky
Céc mirc d6 trong day s0 thdi ky c6 th€ cong lai vdi nhau qua (hdi gian, dé
phan 4nh mit lrgng cda hién wigng aghi&n cdu trong mot thdi k¥ dai hon.
Vidy 1: '
Nam l 97 98 99 2000 2001 2002
sdn lugng (tdn) I 1200 - 1340 1512 1570 1653 1615

12.1.2 Dy s6 thii di€m: 13 diy s6 biu hién syt bi€n ddng cda hién tudng
nghién cu qua cic thdi diém nhit dinh.

Céc mifc do trong diy s&- thdi diém khong thé cong lai theo thdi gian vi con
s& cOng nay khdng 6 ¥ nghia kinh (€.

Vidu 2:
Ngay I 1/1/03 1/2/03 1/3/03 1/4/03
san higng 380 395 350 420
t5n kho (18n) '

122 CAC THANH PHAN CUA DAY SO THOI GIAN:

Bi¢n dong ciia mot diy. s6 thai glan ¢é thé dugc xem ahyt, 1ir k€ qua hdp
thinh cia 4 yeu t& thanh phin sau: .

- - Xu hudng (T)' thé hién chidu hudng bién dﬁng, tang hoic gidm cla hién
tUgng nghién ctfu trong mdt thii gian dai. Nguyén phin cia nhitng bicn
dong c6 tinh xu hudng c6 thé 1A do lam phél s¢ ting din 58, ting thu nhap
cd nhin, sy ting mrang hay glim st cﬁa ‘thi trudng holic c6 sy thay dbi vé
cdng nghé :

- Theri v ( S) biéu hi&n qua sy giam hay ting midc 46 cla hién mdng J mdt
56 thdi diém (théng hay qui) ndo 46 dugc I3p di lip lai qua mhiu nim.
Bi¢n dong thdi vi thudng do céc nguyén nhin nhy didu Kién thdi ti€1, khi
hiu, tip quin xd hdi, kin ngudng, .. Bi€n dong thifi vu duge xem xét khi dit
licu dudc thu thip theo thing, qui, t¥c 13 khi chu k¥ bi¢n dong 12 mdt ndm
n&u chu k¥ 16n hon 1 ndm ta s& ¢6 bién dong chu ky.

i
Trend component
s
“~ Seasonal component
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- Chu kv (C) bi&n dong cla hién tudng duge lzftp fai vdi mot chu k¥ nhal
dinh, thuting kéo dai wr 2 - 10 ndm. Bi&n ddng theo chu k¥ 13 do tic dong
t&ng hop cia nhi¢u y&u 16 khde nhau.

- Ngdu nhien (1) bién dong khdng c6 qui lvat va hdu nhu khong thé dy
dodn. Loai bi€n d6ng ndy thudng xdy ra trong thdi gian ngdn vd gan nhu
khong lap lai, do dnh hudng ciia thién (ai, dong dit, ndi chién, chin tranh, .
B&n thinh phin trén ¢ thé k&t hdp véi nhau theo md hinh nhan’
v, =T.5,.C..1, - (12.1}
T, : thanh phan xu hudng & thisi gian i

S. : thanh phiin thiti vu G thdi gian i

(. : thanh phin chu k¥ § thai gian i

/. : thanh phiin nghu nhién & thdi gian 1

12.3 CAC CHI TIR:U MO TA DAY SO THOL GIAN
12.3.1 Mudc d6 trung binh theo thdi gian
La s8 rung binh cba cic gid tri cia hién twdng nghién cdu trong day sO thdi
gian. Day 1 chi ticu bi€u hi¢n mite d dicn hinh, chung nhit clia hién wgng
trong thai gian nghién citu.
Gig sif ta ¢6 day sO thdi gian v, V.., Y,
Goi v mifc dd trung binh cia day so
12.3.1.1 Day s& thoi ky:

- }‘, + ¥, +"_+_\,‘" N : : )

Yoo =TT T T T (12.2)
12.3.1.2 Day s& thidi diém: c62 mmng hdp :

o Khedng cdch thoi, s,'um s:u?u cdc thifi dwm béing nhau

T
T N TP S AU S O
o2 2
Vo — (12.3)

(n-1: 86 cdic khodng edch ih(_‘i-i gian)

o Khodng cdch thii gian gidta cde thoi diém khing bdng nhau&
theri glan nuhién ot la lién tuc

| —
Cyelical component
* rregular component, random component
' e
* Multiplicative structure
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— i=1
Y =" (12.4)
>
i=l
trong da: Vi, mi¢ 3§ thit i trong diy s6
b4

i+ &6 daithdi gian twong ing vdi mife 4 thit 1

12.3.2 Lugng tiing (gidm) tuyét d6i: 1a chi tiéu bidu hién sy thay d8i
v& gid tri wy¢t ddi cha hién wong giita hai thdi ky hodc thdi diém nahlc
cifu. :
Tuy theo mwe dich nghién ey, ta cé:
o Litung ting (gidm) tuvét doi lién hoanm: thé hién lugng tang
{gidm) tuyCt d6i gitta hai thdi gian ding 1ién nhau rong diy s4

0, =¥, ~ ¥V, (t= 2, ....n) (12.5)

o Luwgng tdng (gidm) tuyét ddi dinh géc: thé hién lugng tang gidm
gita ky so sinh vdi k¥ chon lam goc ¢6 dinh cho moi {in so
sdnh (thudtng 1a mite do diu tién trong day s6)

Ar =vimn (i=2, ....n) (12:6)
Giita lvgng ting (gidm) tuy¢t d6i lién hodn va lugng ting (gidm) tuyét doi
dinh g&c ¢6 mdi lién h¢ sau:

. -i&#m. (12.7)

o Luong tdng gidm Iuj*ér_ doi trung binh 14 s trung binh ¢Ong ciia
cdc lugng ting gidm wyct di lién hodn, biu hién mdt cich
Lhung nhal lu’dng lang (glé m} tinh trung binh <.h0 ci mQt thisi ky

n&,lm.n ui‘u 5
25 | .
5 = i=2 Au V N
n=1 n-luy o=l ,
Chi Lidu nay chi: my nghia khi céc Juong Ling (gidm). luy(.l dm lién hoan
xAp xi nhau, nghia 13 trong subt (hdsi ky nghién ¢u, hi¢n wgng Ling (giim)
véi miL lugng widng 4ot déu.

';!.

AN

(12.8)

12.3.3 Tdc 4 phét tri€n: 1 ‘chi tidu twrong ddi dong thdi (phdt wrién)
ditng d¢ ddnh gid hidn wgng nghién cfu gua mdt i gian nhit dinh da phit
tricn duge véi 8¢ d6 cu the bao nhidu (1in hay %).
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o Tdc df phdt trién lién hoan: thé hign tdc 40 phdt tri€n chia hién
twgng gita 2 ky lién nhau
=2 (i=23....m (12.9)
Yia

e Tdc d phdt trién dinh gdc: thé hién t8c 46 phdt rién ciia hién
wgng giffa ky nghién cifu véi ky dude chon lam goc so sinh

T=% (=23...,n (12.10)
N
Giira t6c d6 phat trién lién hoan vA t8c dd phat tri€n dinh g6c ¢6 cdc mi
lién hé sau;
Tich céc (3¢ 46 phét trién lién hoan bing t8c o phét tri€n dinh gbc

I =71, | (12.11)
i=2

Ti s6 gilfa hai t5¢ d6 phat tcién dinh gdc lién nhau trong ddy s8 bling t6¢ 4o
phat trién lién hoan

=1, ' (12.12)

o Tdcdj phdt trién trung binh o
La chi tiéu thé hién nhip 40 phél mén dai dién cia hién m’dng trong sudt

thdi ki ngh\én cifu
f=n J]’[rf Jy,, (12.13)
i=2

Chi tiéu nﬁy chi cé ¥ nghia khi cic t6c 4§ phat mén lién hoan xap xi nhau
nghid 13 trong sudt thai k)‘! nghién ctfu hign tgng phdt tri€n vdi mol t6c¢ do
* tudng d6i déu. :

12.3.4 T8¢ d¢ ting (gidm):
L4 chi tiéu phdn 4nh mifc dd chia hién twgng gilfa 2 thdi gian nghién cifu da
tang ( gidm) bao nhiéu 14n (%)
e Tdc dd tang (gidm) lién hoan
g, =2 Yia o O _ (-1 G=23,....n) . (12.14)
Yia Yia
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e T ¢ tng (gidm) dinh goc
- A

A =TI STy =23, 0) (12.15)
¥ Yi

o Tdac 46 ting (gidm) trung binh

a=i-1 - 3216

12.3.5 Gid trj tuyét déi ciia 1% ting (gidm) lién hoan: phin dnh 1%
ting (gidm) cda 2 thdi ky ding 1ién nhau cia hién Wegng nghién citu tuong
Ung vdi mét lugng gid tri tay&L ddi 1a bao nhiéu. '

e =2l 100
Via

12.4 CAC PHUGNG PHAP BIF U HIEN XU HUGNG BIEN PONG.CUA
DAY SO THOI GIAN

12.4.1 Phudng phép s6 trung binh di dong (83 binh guan trugt) '
Trong thyc t&, ¢6 mdt s bi€n dong qua thdi gian cla hién widng 16 ra bt
lhm?mg, khong thé hién xu hudng mot cdch rd rét do anh hudng cia cdc yt.u
16 ngiu nhidn qud 16n. D& gidm bat hofc trit tidu cdc dnh hudng ngiu
nhién nay, vach rd xu th€ phét ri€n cd bin cda hién wong, ta ¢6 thé si
_ dung phuong. phdp s8 trung binh di dong. Diy 12 phuong phap thé hién xu
hl.réng don gidn, dudc xay dung trén ¢ s& cho ring dnh hlrﬁng cia yéu 1o
“ngiu nhién & mdt thdi diém nao 46 s& bi han c¢hé&, loai trir néu gid (ri quan
sdl & thdi diém d6, duge tinh trung binh vdi cdc gid tri quan sat lan cén.
Phu’dng phdp s3 trung binh di ddng lam cho ddy s§ thire 1& Ird nén “bing
phing™ hon.
$3 trung binh di déng Iﬁ s trung binh cong cla mot nhom nhil dinh cdc
mic dd cla day s6 thii gian, dudc tinh bing Lm.h 1in lugt logi i ddn cdc
muc d6 ddu, ddng thati thém vao cdc mitc do (i&p theo, sao cho i8ng & cdc
mifc 40 tham gid tinh s triing binh cOng khidng thay dai.
Gia s ¢6 diy s8 thii giah: ¥, Vye-a ¥,

Né&u tinh s0 trung binh di dong ¥, Ung voi thsi di€m 1, va (inh véi nhom
(2m+1) midc 46 - ' ‘

! Muving averages method
* Smonth
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5 - y.'—m +yr-m+l +"'+yr +'"+yf+m'-'| +yr+m
2m+1

‘1 m
_ i (1=m+l, m+2, ..., n-m) (12.18)
2Zm+1 Z;,,'} - .

K&t qui clia ddy s& trung binh di dong udn c6 it hon day s& ban diu 2m s6
hang (m s3 hang ddu va m s& hang cudi).
Viéc lya chon nhém bao nhiéu mdc 46 dé tinh s8 trung binh di dong dodi héi
" phii dya vao dic diém bién dong cia hién twgng va s& lugng cdc mire do
ctia diy s6 thdi gian. N&u bi&n d6ng cia hién trgng khong 16n va s6 mie do
cha day s8 khdng nhidu thi s8 trung binh di ddng c6 thé tinh tir mdt nhém 3
mtc 36. N&u bién dong cda hién twgng khd 18n va day sd ¢6 nhiu mic 46
thi s& trung binh di ddng nén dudc tinh véi nhiéu midc 46 hon (5,7, ... mifc
do)

N&u bi€n dong ciia hidn wong mang tinh chu k¥ thi nén chon thdi ky tinh s8
trung binh di déng bing v48i do dai thdi gian (hay boi s8) vlia chu ky. Vi dy
n&u chu k¥ bi&€n dong 1a 3 nam thi ¢6 the unh s8 trung binh di dong vdi 3
hay 6 mitc d6. D1 véi diy s6 bi€n ddng thdi vy thdng hay quf thi ncn tinh
s6 trung binh di dong tir nhém 12 (thédng) hay 4 (qui) mic do.

Cin luu ¥ 13 néu tinh s§ trung binh di ddng tir mdt nhém ¢é it mie 46 thi dnh
hudng ngdu nhién s& it bi loai triY, lic d6 ta s& ¢6 nhiéu s3 trung binh di
dong, tao didu kién d& ding dénh gid xu hudng phat trién cia hién tugng.
Va nguge lai n€u s§ trung binh di déng dugc (inh ra tir mot phém ¢6 kha
nhiu mifc do thi khd ning han ché, loai bd dnh hudng ngdu nhin s& I6n
hdn, song s& lurong s& trung binh di ddng tinh dudc s& it di va nhu vay sé khé
‘khan trong viéc dinh gid xu huéng phdt trién cla hién wong.

Vi du 3: ¢6 s6 liéu doanh s¢ thuc 1€ clia mot cdng ty rong khodng thisi gian
15 nim nhyu dudi ﬂﬁy, tinh doanh s& trung binh di ddng (v8i 5 mic 4o )

‘doanh s8 | doanh & trung binh di déng
 Thisi gian | (tri¢u ddng) © (tri¢u ddng)

1 1806 -

2 1644 -

3 1814 1710,4
4 1770 1569,8
) 1518 14942
6 1103 1426,0
7 1266 1356.,6
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8 1473 1406,4
9 1423 _ 16180
10 1767 183.0
11 2161 20578
12 2336 ' 2276.8
13 2602 2450.8
14 2518 -
15 2637 -

S$& trung binh di ddng vdi 5 mdc ¢d ¢6 (hé tinh lan lugt nhy sau:
1806 +1644 +1814+1770 + 1518

=1710,4 triéu ddng

5
1644+1814+175?0+1518+1103 15698 triéu ddng

va cff i€p tuc cho d&€n hét ddy 0.

Trén Excel, ta ¢6 th€ tinh nhanh hon bing cich vio Tools — Data Analysis
— Moving Average. )

Trong thue (€, ngudi ta thudng tinh cdc s6 trung binh di dong vdi mol s§ 1&
cdc mifc ¢6 d€ con sd trung binh di ddng tinh ra duge &3t vio vi tri gifa cia
khodng cdch san biing.Trong trudng hop s& mife d6 12 56 1€, ngudi ta thuding
tinh & trung binh di dong 2 lan.

3000 +

2500 A

2000 -
doanh 55

1500 A

1000 - , - emimé doanh 58 Lrung binh
: . _ . 'di dong
500 4 ' e

0 . - _ )
1 2 3 4 5 6 7.8 9 10 11 12 13 14 15

Hinh 12.1: 3 thi'bi€n ddng cia doanh s& thyc t& vi doanh s& trung binh
di dfng. : :
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12.4.2 Phuong phip th€ hién xu hudng biing ham s6 (phuong phap
him xu th&) '
Ti€n trinh th& hién xu hudng bliing phuong phdp ham s6 duge thuc hién qua
3 budc: nhin ra md hinh, Ita chon md hinh va diéu chinh mé hinh.
Noi dung co bin clia phudng phap ham xu th& la khdi qudt héa chiéu hudng
bi€n ddng ciia hién tugng nghién cifu bing mot ham s todn hoc, nhim md
td mdt cdch sdt nh4t, gin diing nhal bi€n dong thuc 1€ cia hién wyng. Cu
thé 13, thdng qua viée xem x¢ét dd thi bi€n ddng thue (& cda hién twdng kEt
hop v6i kinh nghiém, sy hiéu biét thyc t&€ v& hién trgng, ta chon mdt ham sd
c6 tinh chit 1 thuyé&t dé thé hién mot cach (6t nhdt xu hudng phét trién ciia
hién wigng.
Dudi ¢4y 12 mdt sd ham thudng dugc st dung:

12.4.2.1 Ham s& tuyé&n tinh (phudng trinh dudng thing) '

Phuong trinh dudng thing thuding dudc st dung khi hién twgng bién ddng vdi

mdt lugng tang (gidm) tuyét d3i lién hoan tuong ddi déu dan.
Ham s8 cé dang: v, =a,+a (12.19)

¥, : gid tri clia hién tugng tai thin gian t xdc.dinh bing ham s6 tuyén tinh

L: thttethdigian (1=12,...,1n)

dy,a, cActham s6 qui dinh vi tri ciia duding thing

Theo phudng phép binh phuong bé nhdt, P, 12" thich hgp nhdl” d&i v6i ddy

s6 thyc t€ khi:

R | " )
X -9, = D —ag ~ait;)’ = min (12.20)

o =l .

Twr diéo Kién ndy ia ¢6 hé hai phutng trink; . -~

] " C .
Ly =nata Xy

inl i=1

. ' L] 1]
ZJ’.“-.‘ = anzri +a Zt?
i=) i=1

i=1

(12.21)

Gidi hé hai phuong trinh ndy ta fim dudc a,,a, cho ham s& tyén tinh,

! Linear trend model
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Trong thyc 1€, do t 12 thit oy thdi giﬁn trong ddy s§ , nén ta ¢6 thé im a,,a,
ddn gidn hon béing cich dénh 8 thif ty sao cho » ¢, =0

- Né&u thit 1y thdi gian 13 mdt sd 1€, th lay thi gian & vi trf gilfa bling 0, cdc

thdi gian di¥ng trwde 4n lugt 13 -1, -2, -3, ... va thdi gian ditng sau lin lvgt
la23......

- N&u thit 1y thoi gian 12 mé( s§ chdn, thi 16y. hai thdi gian & vi u giita bing
-1 va |, cdc thdi gian ditng trudc M¥n lugt 13 -3, -5, -7, ... va théi gian ding
sau lan gt 1a 3,5,7. .. ...,

LI ]

Khi d6 h¢ phudng trinh (12.21) trd nén don gidn hon:

[

Y; =hnq,
*':‘ : , (12.22)
(2t = a2
i=] i=]

Vi du 4: sir dung lai s 1igu & vi dy 3 nhung ding phuong phép duding thing

3000
2500 - y=73854+ 1265
2000 4
1500
1000 -
o= I.-; ;--; . 4' - -_I.:-.i'._(. .;;‘. r ' ' I. . .'—.'
L2 3. 4 “:i '{_'_'6{_;‘ {_f:"_f is’i"'"b_ff 'i? 1 1té_ n 141
B g s e
Hinh 12.2; 46 thi blé'n'dﬁm*thﬁdlé 3 hﬁmfﬁuilhé' luye'n tinh:
: IS PR HERF RN L I LA g T g
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12.4.2.2 Ham s6 bic 2 (phudng trinh parabén bic 2)!
Phudng trinhparabdn bic 2 thudng dugce st dung khi hién tugng ting hoic
gidm vdi 18c do phdt trién lién hoan x4p xi bing nhau.

Ham s ¢6 dang: P, =a, +at+a,t’ (12.23)
cic tham s§ a,,a,,a,c6 thé dudc xdc dinh thong qua hé phuong trinh:

L it "

ny. = na, + “lsz + :::!221‘;2

=l =1 =

iy;.ti = auiti + a,irf +a, Z":tf (12.24)
i=1 i=1 i=l i=!

iy;.rf = auitf +a1irf + azir;‘

i=1 i=1 i=l i=1

Giai h¢ phuong rinh rén 1a tim duge a,.4,,4¢, . vi 14 thit tur thdi gian ncn

ta ciing ¢6 thé tim a,,a,,a, nhanh chéng biing cdch ddnh s& thif 1 sao cho
3 » - .3

th = ()} vi vi vy Zl“_ = () va hé¢ phuong trinh trén trd nén don gian han

rd -
dé x4c dinh a,,4,,4a,

i Ll "
zyf = hna, Mzztf
i1

i=l

3 i}’;t; =alitr'1 (12.25)
nyt‘ —auzt +a22f

12.4.2.3 Ham s6 md *
Phuong trinh him s6 mi thuting dude st dung cho nhitng hi¢n wong bién
ddng v4i nhitng (G¢ dd tang lién hoan xAp xi nhau.

Ham s8 c6 dang: P, =asa, (12.26)
a,: diém gdc cia phuong trinh héi qui
a,: 16c 4 phét trién trung binh theo don vi thdi gian (s6 idn)
L4y logarit cho cd 2 v& cla phudng trinh, ta ¢6 h¢ phuong trinh:

! Quadratic model, second degree potynimial
* Exponential trend
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nlga, +1gq, Zt Zlgy[

lga(,Zt,. +1ga,2rf = z:i lg v,
i=1 i=1 i=1

DE don gidn ta ciing ¢6 thé danh s& thi uf sao cho » 7, =0

=l
Trong thyc &, ta con c6 1hé€ xay dyng nhiéu dang ham s0 khdc nhu ham bic
3, ham hy pec bdn, . . . ty theo dic di€m va tinh chi't bi€n ddng cla hi¢n
wong. :

(12.27)

125 PHAN TiCH BIEN PONG CAC THANH PHAN CUA DAY $0
THOT GIAN
V4i ddy sO thdi gian ¢6 quan hé theo md hinh nhin: y = T.S.CI, ta ¢6 thé¢
xem xét bién ddng clia ting y&u (3 thinh phan.
12.5.1 Bi€én djng thdi vy .

Do s trung binh di d0ng ¢d tdc dung han ch&, loai bé cdc bién dong mang

tinh ngiu nhién, vi vy né thudng duge 4p dung trong viéc tinh dn cdc chi
" 48 thdti vu (CSTV) nhim thé hién bi&n dong thdi vu cia cdc ddy 50 thdi
gian.
Piu tién, tinh 6 trung binh di dt‘mg (¥ mot nhém 4 mic d (ncu 8¢ licu 12
cdc qui), hodic 12 mic do (n&u s0 1iéu 14 hang thing). Day. 5O thdi gian tinh
dudc s& chi bao hhm 2 thanh phin 12 xu hudng va chu ky vi 2 thanh phaa kia
(thdi vu va ngﬁu nhlén) di bi loai b nhd céch tifth s6 trung binh di doag. Tir
ddy, ta s& tinh ‘dnh htrﬁng cla 2 y&u 16 lhinh phﬁn thm vu va ngiu nh:én

c y - wm®

y, : gid tri quan sdt & thdi gian _ . :
¥, : s0 trung binh di dong Wng vm gid tr} quan sdLd lhih gian t

Vi du 5: c6 53 lidu v& doanh s6 (tri¢u ddng) giai doan 1992 -~ 2002, d€ xem
xét tinh thdi vu, ta tinh s8 trung binh di déng hai 1in (4 mirc A9 va 2 mice do.
tinh hai 1in TBDP nhiim c6 sy tuong dng gida doanh s8 thife t&€ va doanh s0
trung binh di déng, thudn ti¢n trong so sdnh)
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nint qui | Y TBDbD TBDD
4 mite dé 2 mite 4O
(y.)

{TSCI) (TC) (ST=TSCI/TC)
tl]- 12} 13) 4y 15 (h) (7Y =thfte) =104
1992 Ql | 2513

Q2 2 2142 . -
Q3 3 2131 2245.35 2228.00 95.65
Q4 4 2195 221075 2219.13 98.91
1993 Q! 5 2375 2227.50 2235.50 106,24
Q2 6 2200 243,50 2188.75 100,93
03 7 2195 213400 2080,13 105,52
Q4 8 1757 026,25 2011 88 87.33
1994 Q1 Y C1944 1997.50 1961,88 99 .09
Q2 10 2094 (926,25 196050 106,81
Q3 1 1910 1994.75 2007.38 95.15
Q4 12 2031 2020,00 207113 98.06
1995 Ql 13 2045 212225 216125 94,53
Q2 14 2503 220425 224975 111.26
Q3 15 2233 229525 2362.50 94,73
Q3! 16 1395 242975 2479.50 96,59
1996 0l 17 2583 252y 15§ 255550 101,08
Q2 18 2901 258175 259000 112,04
Q3 19 2448 2598.25 605,88 93,94
04 20 246] 2613,50 2624.38 93,77
1997 Q 2] 264, ] 263525 2700,25, 97,92
Q2 22 2088 | 276525 2762.38 108,17
03 | 2 968 | 275950 375388 107.78
1 od' 1" 2377 ag 274825 2755,38 88,48
1998 Q! 25 2599 276250 | 278188 93,43
Q2 2% 3045 2801,25° {1 2843163 107.54
o3 127 3123 . 286200 - 283000 £10.35
Q4 o8 2681 2798,00 2763.38 47,02
1999 [ o1 29 2143 272875 266,63 87.21
Q2 30 2768 264450 2607,13 106,17
'Q3 |V WL R 256978 |1 260005 106,77
ooa [ 32, 2382 | 2ed87s 2663.38 89,44
2000 Ol 33 0...2659 ] - 267800 . 2652.13 100,26
Q2 | 2885 1 262625 2643 00 109,16
Q3 1 35 | 257197 ] 265975 262275 u8,33
Q4 36 2516 | 258575 2573.13 9778
2001 0l 37 2363 560,50 257125 91.90
Q2 38 3784 258200 2528 88 110,09
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Q | 2665 2475,15 247400

e W2
Y 40 2091 2T2I5 1 2HT00 | 85dS
2002 Ql 41 |. 2349 2421,75 2390,25 9827
Q2 42 2582 2358,75 2366,50 1
Q3 43 2413 237425 o
Q4 | 2i53

Doanh 56 TBDP 4 mitc do dwdc tinh nhy sau:
2513+2142 + 2131+ 2195

4
cita diy s6 thyc &,

=224525 va 1€p we cho d&n hét cic mibe Ao

Doanh s5 TBDD 2 mite 48 dudc tinh tir k&t qui ctia diy 8 TBDD 4 mitc do
2245.25+2210.75
2

TBDE 4 mitc d6.

= 2228,0 va ti€p tuc cho d€n h&l cdc mite db cia diy so

K& ti€p, ta loai bd y&u 16 ngdu nhién bing cdch tinh CSTV trung binh qui
(néu s li€u hang qui) hoic CSTV trung binh thdng (n&u s licu hang
thing).

3500
3000 1
2500 -
2000 -

1500 PSTT

1000 - w— TBDD 4 mic dd

500

----- TBDB 2 mifc 4
0 ¥ - L] 1 L 1 - ¥ 1 T
16 noo16- 20 26 3 36 41

Hinh 12.3: Doanh s& thitc t& va doanh s6 TBDD 4 mifc d6 va 2 mie do

Sau cdng, cdn diéu chinh c4c CSTV qui (hoiic thing) sao cho trung binh ctia
chiing biing 100.

256



Bdng 12.1: chi s§ (hdi vu trung binh va chi s& thdti vu didu chinh

nim qui
| II ITi v
1992 95,65 98.91
1993 106,24 100,93 105,52 87,33
1994 99,09 106,81 95.15 98,06
1995 94,53 181,26 94,73 96,59
1996 101,08 112,01 93.94 93,77
1997 97,92 108,17 107,78 4848
1998 93,43 107,54 110,35 97,02
1999 37,31 106,17 106.77 89 44
2000 100,26 109,16 98,33 97,78
2001 919 110,09 107,72 85,45
2002 98.27 109,11
chng 969,93 1081,25 115,94 932 83
Chi 80 thdi vu trung binh (%) 96,99 108,12 101,59 93,28
Chi s& théi vu diéu chinh
(%) (1) 97 108 102 93

Tdng cong chi s6 thdsi vy wrung binh:
96,99 + 108,12 + 101,59 +93,28 = 399,98
Chi 5§ thdi vu diéu chinh = (chi s6 (hd%i vu trung binh X 400) /399,98
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12.5.2 Bi&n dong xu hwéng .
Muén th& hién xu hudng cda diy s6 thdi gian c6 tinh thdi vu, 1a ¢iin phdi
loai bd y&u 18 thdi vu ra khdi diy s0.
P& loai bd bidn dong thdi vu, ta chia cdc gid tri the t& cia ddy s6 cho cdc
CSTV urdng ¢ng. :
CTS :
e =S 2
S I
Vi du 6: r'ghién citu bi€n dong thdi vu cho 8 li¢u day so thyc & (DSTT) &
vidu 5

(12.29)

N DSTT di loai bd
nim | qui [ t Y CSTV dieu y&u 18 thdi vy
chinh CTI
Is
(1) ) | 3 4 (5] (6) =4 ()(5)] * 100
1992 { Ql | 2513 97 2590,72
2] 2 2142 {08 (983,33
[ Q3 | 3 2131 102 2089.22
Q4§ 4 2195 93 2360,22
993 | Q1 | 5 2375 97 244845
26 2209 108 2045.37
Q3 | 7 2195 102 215196
04+ 8 1757 93 . 1889,25
1993 | QL | 9 1944 97 200412
25 10 2094 108 1938.89
Q3 | 11 1510 102 187255
Q4 | 12 2031 93 2183,87
1995 | QI | 13 2045 97 2108,25
Q2 | 14 2503 108 2317,59
03 ] 15 2238 102 2194,12
Q4 | 16 2395 93 2575,27 ]
1996 | Q1 | 17 2583 97 2662,89
2| 18 2001 108 2686,11
Q3 | 19 2448 - 102 -~ 2400,00
Q4 | 20 2461 | 93 2646,24
1997 | Q1 | 21 2644 97 272577
21 m 2988 108 2766,67
Q3 | 23 2068 102 2009.80
Q4 | 24 2438 93 262151
oy | Q! | 25 2599 97 2679.38
20 2% 3045 108 2819,44
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Q3 | 27| 3123 102 3061,76

Q4 | 28 | 268 93 * |- 2882.80

1999 | Qi | 20 | 2343 97 \ 2415.46

Q2 | 30 | 2768 108 2562.96

Q@ | 31 [ 2186 [ 102 2731,37

Q4 [ 32 | »wm2 93 2561,29

2000 | Q1 | 33 | 2659 97 2741,24

Q2 | 34 [ 2885 108 2671,30

Q3 | 35 | 2579 102 252843

Q4 | 36 | 2516 93 2705,38

2000 | QL | 37 | 2363 97 2436,08

2| 38 | 2784 1o 2577.78

Q3 [ 39 | 2668 102 2612,75

Q4 [ 40 | 2001 93 2248,39

2002 | Q1 | 41 | 2349 97 242165

Q2 | 42 | 2582 108 2390,74

Q| 43| 2413 102 236569

Q4 | 44 | s 93 2590,72
3500 -
3000 -
2500 4
2000 -
1500 -

1000 -+ _ _ — DSTT
5001 ' _ = = CTi
0 - - - L B 1 L L L L . L

4 6 11 18 21 -2 31 36 41

Hinh 12.4: d8 thi dodnh s3 thyc t& va doanh s5 a4 loai bd y&u 18 thoi vu.

Do vin con bi dnh hudng bdi y&u t3 bi€n dong ngiu nhién nén dudng hiu
dién & Hinh 12.4 “gd ghé ™ hdn so vdi duding bidu didn & Hinh 12.3.
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Sau khi da loai bd y&u 15 thosi vu, diing phuong phép him xu the wyén
tinh d€ thé hién mdt cdch 151 nhil xu hudng bi€n dong ciia hi¢n wong. Tren
Excel, diing cong cu Trendline d& ding tim ra phudng trinh dwding thing:

'y = 10,586t +2214,1. Nhu vdy, bén canh nhitng dao dong c6 tinh thi
vy, trung binh mdi qui doanh s6 ting 10,586 triéu ddng

4000 = ‘
y = 10,5861 + 2214,12

3000 PPN

> i —— - R
2000 +° -0
L1000 -

0 L ¥ L] L) L L§ L L
| 6 [N 16 21 26 31 36 41

Hinh 12.5: doanh s3 d3 loai bé y&u t8 thdi vu v ham tuy&n tinh thé hién xu
hudng

110 -
105 4
100 4.

954 \,

- gQ - .. : o .' f, o

85 - T - ) T T . :_1 -,. " .I.I !._. . |;’ — ‘ :
Hinh 12.6; chisd thi vy X
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12.5.3 Bi¢n dong chu k¥
Pudgc (h¢ hién qua chi s& chu ky, d€ tinh chi s6 chu ky trude h&t w chia cic
gid trj coa dily s6 da loai ho bién don}, thoi vu cho cdc gid (ri cta thanh

phan xu hudng trong wng nhiim loai bo y&u 15 xu hm?ng, nghia la:

i =% (12.30)

Saw d6 loat bé y&u 8 thanh phin ngdu nhién (1) bing cich ding cic chi s§
chu k¥ theo cdeh tinh 58 wrung binh di dong. Vi du nhu tinh ;

116+ 0.89+ 0,93

/. = . 100 =99.40 %, ..
! 3
Bing 12.2: tinh chi s& chu ky
ndm | gui t ¥, DSTT da loai | PT duding Bi€n | Chisd chu
bo y&u 10 thoi thang ding chu k¥
vu (xu hudng) | k¥ va Ic (%)
ngatl
(TSCI) (CTD (T) nljlgién (T}?DD}
() mire 44)
th 2y [ 3 ih 5 R (7) =(3M(6) (%)
F9a? [”]! ! 2513 259072 2024 71 116
)2 2 2142 1983,33 2235.29 (.89 Y, 30}
Q3 3 2131 2089,22 2245,88 .93 95,45
Q4 4 2105 2360,22 2250406 1,04 101.88
1993 Q1 5 2375 248,45 226705 1,08 100,80
Q2 4] 2208 2045.37 2277.64 (0,90 97.38
Q3 7 2195 215196 2288,22 ou4 28.68
) 3 1757 1889.25 229881 0,82 87.67
iv9d Ql 4 1944 2004,12 239,39 (3,87 81,18
Q2 | 2094 193849, 231998 | " 084 83.57
03 11 1910 - ' ]873.55|3 233057 0,80 85.74
Q4 12 2031 218387 I'. 23410.15 1,93 87.76
1995 Q1 13 2045 2108,25 . 2351,74 0,90 93.68
Q2 | 14| 2503 2317.59 2362,32 0.98 9341
Q3 15 2238 219412 237291 0,92 99,54
04 16 2305 257527 2383,50 .08 10391
1996 Q! 17 2583 2662 89 230408 i1 110,33
{J2 Iy 29} 2686.11 2404,67 1.12 107 .43
Q3 19 28 2U000,(X) 2415825 ()09 10672
Q4 | 20 2401 2646.24 2425.84 LY 106,78
1997 [ Q1 | 21 2644 272577 243643 112 11134
Q2 22 ] 2usy 2760.067 2447.01 1.13 114 45
QY 123 206y 2909 80 245760 .18 113,56
Q4 24 238 262151 2468,18 1,06 110890
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1948 Ql 25 2504 267938 247877 103 108 1Y
2 26 345 281944 248936 1,83 1§4,61

Q3 7 323 3061,76 249904 122 §16.85
Q4 28 2681 2RR1BO 2810L53 1.k5 11,04
1993 1 Ql 20 233 241546 252111 .96 103,96
2 A0 2708 2562.96 2531 1.01 10].49
Q3 Al 2786 273137 254229 1.07 193000
o5} 32 2382 256129 255287 HLY] 104,90
RO GRS 33 2654 241,24 256346 1,07 113,68
2 34 R85 267130 2574.04 .04 102,85
Q3 is 2579 252843 258403 098 101,95

Q4 36 2516 2705.38 259522 1.0+ Yg.52

2001 Ql 37 2363 243608 2605 8]0 10.93 9875
2 38 2784 257778 2616.39 0.99 Ui.l6

Q3 n 2665 261275 202697 01.99 Y441

Q} 40 491 248,39 637,56 (.85 42,05

002 | Q1 11 234 2421.65 264815 (1.9 38,87
J2 42 2582 239074 2658.73 0.90) - i) (H)

Q3 43 2413 230504 2669,32 0.89 8831

Q4 -H 2153 259,72 267990 .86

144} -|
120 -
N} 4

80 -

60
40 4

20

| ¢ H I6 21 | 26 31 36 415
Hinh 12.7: Chi s8 chu ky.

Céin lwu § 1. khong gidng nhu bicn dong thisi vu xdy ra twong d6i déu dan
vdti chu k¥ | niim, hidn dong chu ky khd phic tap, ddi khi that thiking ci vé
do 16n 1in chu k¥ cia bicn dong, vi vdy vide di dodn rdt khé khin. Vi dily
Ja ré ngai cho vi¢e dy dodn mife dd tusng lai cia hién tfdng.
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12.5.4 Bién ding ngiu nhién

Sau khi di ¢6 dudse cdc y&u 8 thanh phin T, S, C, ta ¢6 thé xdc dinh bién
ddng cia yEu 18 ngdu nhién bling cdch tinh:

[ =2 (12.31)
T I,
{.:  ¢hisd thé hién y&u td ngdu nhién
v,oo gid i thye o clia hién tudng
{,:  chisdthdivy
I, chi 80 chu k¥
Bing 12.3: Tinh chi s& ngdu nhién
nim | qu t v, . CSTV PT Chi s8 Chi s&
didu chinh | dudng thing | chuky bi&n dong
(%) {xu hudng) (%) ngiu nhién
(FSCI (1) (T) (I (I %)
(1 2y | (4} (5) (6} (M {8y = (4M5N6NT)
1992 1 Q1 1| 2513 97 222471
Q2 2 2142 108 2235.29 99 40 89,26
Q23 3 2131 102 224588 9545 9746
Q4 4 2195 g3 2256460 101,88 102,67
1993 Q1 5 2375 07 226705 104), 80 - 107,14
Q2 6 209 108 2277.64 97.28 92,31
Q3 7 2195 102 288,22 J8.6R 1036.05
Q4 8 1757 93 208,81 B7.67 93,74
1994 Q1 9 1944 497 230,39 34.18 103,09
Q2 10 2004 18 231998 83,57 100,41
Q3 3! 1910 12 2330.57 85.74 93,72
Q4 | 12| 2031 93 2341.15 8776 106,29
1995 Q1 i3 HHAS 97 235174 93,68 95.70
2 14 [0 1 108 236232 9341 105,03
3 15 2238 102 L A372.91 9954 92 89
(93] 16 2395 93 2383.50 i}3,91 103,98
1996 Q1 17 3583 97 230408 110,33 1{K),82
Q2 18 2001 108 244,67 107,43 103.98
Q3 19 | 2448 102 241525 106,72 9311
4 Xl 2461 93 242584 106,78 102,16
1097 Q1 21 264+ u7 243643 1il,34 100,48
Q2 22 RS 108 234701 114,45 98,79
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Véi k&t qud tinh dn (¥ Bang 12,3 va H‘nh 12 8 (a c6 thé kcl luan:

»9@’”»9@.9*\%@@*@@%@

Hinh 12.8: Chi s bi€n d6ng ngiu nhién

LA LS ) S R B B

BN

,,90'\ &

Q3 | 23 | 2968 102 245760 112,56 105,19
Q4 | 24 [ 2438 93 2468, 18 110,90 95,77
1998 | Qt {35 ] 2599 97 247877 109,19 99,00
2 {26 | 048 108 2489.36 146! 98,82
Q3 | 27| 3123 102 2499,94 116,85 104,81
Q4 | 28 | 2681 93 251053 LtL04 10341
1999 [ Q1 2| 2343 97 2521,11 103,96 92,16
2 [30 ] 2768 108 2531,70 101,49 99,74
Q3 | 31| 2786 102 254229 103,00 104,31
Y E 93 2552,87 104,90 95.6+4
P2000 ] Q1 |33 ] 2659 97 256346 103.68 103.14
32 1 3| 2885 108 257404 102,85 10091
Q3 | 35| 2579 102 2584.03 101,95 Y5.95
Q4 | 36 | 2516 93 2595.22 98,52 10541
2000 | Q1 | 37| 2363 97 2605.80 98,75 94,67
2 ]38 | 2784 108 2616.39 97,16 101,41
Q3 | 39 | 2665 102 2626.97 94,41 105,35
Q4 | 40| 2091 93 2037,56 92,05 92,61
002 | Qr 41| 2349 97 2648.15 88.87 102.90
2 |42 2582 108 2658,73 90,00 99,91
Q3 |43 M3 102 2669.32 88.31 100,36
Qi |+ [ 2153 93 2679.90
110
100 .
|
0.
r
80 "_'ﬁ' TTT T T zl.[, LAFE Ihainion LI S S S

Doanh s8 ¢6 xu hu’é‘ng lang [ r(;:t trong thoi ky 1992-2002, trung
binh mdi qui ting 10,585 triéu dong
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- Doanh s& tdng cav vao gui 2 v qui 3, giim thip vdo qui 1 va qui 4.

- Trong thdi ky 1992-2002, doanh & ting cao nhit vdo gui | nim
1993 v gidm thip ahidt viao gui 2 ndm 1992,

12.6 DU DOAN BIEN PONG CUA DAY $O THOLGIAN

Giil sif ¢ dily 83 thii gian @ yov. ., b, VA day s ndy ta co the dimg cdc

phudng phap dir dodn ngdn han sau:

12.6.1 Dy doin dya vao higng ting (giam) tuyét déi trung binh
Phuong phiap nay thuting dude sit dung khi bidn dong clia hién weng ¢o
Itdng ting (gidm) y¢t doi Nién hodn xap xi nhau.

a

1

RTINS

=y, + ol {12.32)

Trong do: ¥, : gid el dyr dodin 3 1hdni giann + L
1, o gid ol thye 18 3 thddi gian n
O huong wing (aidm) wy¢Ldoi trung hinh
I.: im xa duf desin

12.6.2 Dy doiin difa vio (8¢ d6 phit tri€n trung hinh
Phuong phip ndy stt dung khi hién wiing nghién ofu bi€n ddng v3i mdt nhip
do trong d8i Sn dinh, te 1 cde 18¢ 9O phdd triéa lién hodn x4p xi biing
nhau. )
T = 2,0 (12.33)

Trong dé: ¥, : gid tri dyf doiin 3 thdi glan n + L
v, o gid i thye 1of ¢ thdsi gian n
7 : 16¢ 3o phit trién trung binh
L tAm xa dy dodn

12.6.3 Ngoai suy ham xo thé

Dua trén ed s chidu hudng bicn dong ctia hién wong nghién citu duge khdi -
gudt hod biing mot him sd tuy&n tinh o6 dang: '
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¥, =a,+at (12.34)
# : gid tri cia hign yng tai thiti gian (xdc dinh biing ham s& tuyén tinh
t; tht tr thdi gian (1=1.2,....n)
i, ¢, edctham s§ qui dinh vi tri cia dusng thing

Téng quit ¥, = ()
Do dé: Yo = f(n+L) (12.35)
Trong dd: fw gid tri dy dodn ¢ thdi giann + L

L : tim xa dv dodn
Trés lai vi du 6, vdi ham xu the Gm duge @ §, =10,5861 + 22141 . ta dy dodn
doanh 50 qui 4 nim 2003 (t = 48)
., =10,586(48) + 2214,1 =2722,23 tri¢u ddng.

12.6.4 Dy dodn dya trén m6 hinh nhén
Mo hinh dy dodn niy duge xdy dung dua wén cd s§ phin tich cic yéu &
thanh phin tic ddng d&n hidn wring néhu,n ctiu: xu hudng (T), thifi vu (5)

va c¢hu k¥ (C), ¢on y€u 8 thi tw: y&u 1y ngdu nhién (I) thi khong the dy
dodan dude).

Biu tién, ta du dodn trng y&u 13 thinh phin rdi nhin k&t qud cla ching lai
vii nhau _

i =TS.C (12.36)
Tedt kai vi du 6. du dodn doanh s§ qui 4 nam 2003 (1 = 48):
T =10,586(48) +2214,1 =2722,23 riCu ddng.
Chi 50 (thdi vu qui 4 = 93%.
Quan sdt Bang 12.2 va Hinh 12.7,1a thi'y bi¢n dong chu k¥ tudng doi nhoé vi
diy 1a y&u 18 khé du dodn, vi vdy d& don gidn, § diy ta bd gua bicn dong
~ chu k¥, tife 1a cho chi s& chu ky bing 1.
Doanh s& qui 4 nim 2003 ¢6 the dat dude a:
$=T.8.C =(2722,23)(0,93)1) = 2531,67 wri¢u ddng.

12.6.5 Dyt dodn biing phudng phéap sun hiing mi '
Phuong phip san bliing mi co nhi¢u hinh thite khidc nhau, dide st dung iy

theo bidn dong cha diy s0 ¢6 hay khong bicn dong xu haing hode thisi vu.
12.6.5.1 Phudng phip san biing mi don gian

1., .
Exponential sioothing method
S Simple esponential smoothing imcthod
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- Phuong phdp nay thudng duge sit dung rong dyv dodn ngdn han d6i véi day
58 thdi gian khdng c6 xu hudng hodc bi&n dong thdi vu rd rét. Theo phuong
phédp niy, & thdi gian t ndo d6, dva vio cdc gid tri thuc (& da biét 6é wdc
lugng gid tri hién tai (thi gian t) cda hién twdng va ding gia tri hién tai nay
dé du dodn gia tri wong lai (thdi gian 1+1). Thyc chédt cia phuong phdp san
bing mil don gidn ] ¥ng dung tinh chdt cta s trung binh di dong — san
bing bign ddng bat thudng, ngiu nhién cla diy s8, lam “biing phing” diy
s8 thuc & va diing day s& mdi nay (diy s§ da dugc 1am “bing phang” ) dé
du dodn g4 tri twong lai, Nhung chid ¥ rliing thco phwong phdp ndy khong
phai 14t ¢d cde gid tri qud khit déu ¢6 dnh hudng ngang nhau dén vige du
dodn gid trj twong lai, md cdce gid tri cAng "mdi”, cang gin vdi thai gian dy
dodn thi gid 1ri thong lin mdi cang cao va do viy cing c6 anh hudng d&n gid
tri dy dodn, titc 13 cdc gis wri cing gan voi thdi gian dy dodn (hi duge gin
cho trong s6 cang ldn. Yo = 8,

(12.37)
¥,,, " gid tri du dodn ciia hién tugng & thdi gian 1+ 1
S, : trung binh ¢6 rong s6 clia cdc gid tri thwe € y,, ¥, Vg5 s ¥y
Theo phitong phdp san bing mil don gidn, ta co’:
Fin= W) +wl=w)(y )+ wl=-w) (y,,) +..
hay  J.,= w(y)+1-w)},)
i = )+H1-w)(P, - ) (12.38)
trong d6: w trong s& ' (hiing s& san bing mi)’ va 0 <w< |
s Xdcdinh pvaw
Ta nhin xét rng: dnh hudng cda gid i dv dodn ddu tién ngdy cang gidm
dan (1fc 12 thai diém dv dodn cang xa thi dnh hudng cda gid tri dy dodn dau
tién cang gidm), do d6 dé d;dn gidn, ngudi ta thudng chon:
| =y (12.39)

Gid tri ca w cang 16n thi ddy s6 dy¢ dodn cang theo sdt véi bi€n dong cia
day s6 thire €, nguge laj..w cang nhé thi ddy s6 dv dodn cang it sdt vdi
nhitng bi€n ddng clia diy s(f thyc t€, Do ¢6, néu diy s& c6 nhidu bién dong
ngiu nhién, bit thudng, ta cé thé chon w nh6 va ngudc lai d6i vdi day s6
twong d6i “bling phing”, 8n dinh, ta chon w 16n. Trong thuc t&, w 6 thé
dugc chon lya mdt cdch chi guan, tite 1d dua vao kinh nghiém d& sao cho w
dat dugc gia tri dw dodn chinh xdc nhiL

1 TN
Weighting factor
? smoothing constant
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" & Chon litu phitomg phdp die dodn thich hop

Khong cé phudng phdp nao 13 tuyét ddi rong 1t cd cdc trudng hop. Wy vao
bin chit cia hién Wwong, thdi gian can du dodn cling vdi kinh nghi¢m thyc
1& 12 nhifng y&u t& cin thi¢t d€ can nhic, sif dung phudng phip nao 1A phi -
hop hon. Théng thudng dé xdc dinh mot phuong phip dy dodn c6 thich hgp
hay khong, ngudi la xem x&t céc sai s& du dodn biing cdch so sdnh gid tri dy
dodn va gid tri thue (€. D6 chinh 12 chénh [ech gira gid 3 thye t& tai thdi
di€miva gid tri dv dodn tai thdi diém t duge goi 1a sai s0 dy dodn'
hay phdn du. Chénh 1&ch cing nhd tifc 1a dv dodn cing chinh xdc. Chénh
léch nay 13 nhé nhat khi dudng bifu dién dy dodn gan siL nhdt vdi dudng
biu dién diy s6 thuc €. Ta c6 thé ding cdc dai lugng: trung binh binh
phudng sai s& du doin (MSE) hay trung binh dd 1&ch tuyét ddi ctia sai s§ dy
dodn (MAD)®, cin bidc hai cia trung binh binh phudng sai sd du dodn
(RMSEY haic trung binh cia cdc tri tuyct d6i cla phfm win sai s&
(MAPE)".

>y, -5) PN IESA
MSE="'"— (1240) ; MAD=%21L_ (12.41)
n H

L]

Y —_f’_,_

(12.42) : MAPE=-""1_7t 1

n n
n: s8 cdc mifc 4O trong diy s§ thoi gian
Viduy 12.7: tinh RMSE cho vidy 5

Z(yr '".i}r)2

=1

RMSE = x 100% (12.43)

TBDD|TBDP | CS§ [CSTV PT . .
nim|qui| t| Y |4mic|2mec | TV |didu|DSTT da| dudng ¥ 0 =5y
) &6 chinh| leaibd | thing
: y&u 10 thisi
vy -
wlol|lw [ e i ® o] @ a0 koesgoww | 02
19902| Q1] 1 | 2513 - 97| 2590,72 | 2224.71 2157.96] 126049.94
Qz| 2 | 2142 = 108 1983,33 | 223520 . 241412 7304677
Q3] 3 [ 2131 [2245.3 220800 956 102 208922 | 224588 220080 2553467

' Forecast ervor

* Residual

* Mean square error

* Mean absolute deviation

* Root mean square error

¢ Mean absolute percent error
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Q4 4 [ 2195 | 20108 221910 989 93 2360.22 | 2256.46 209850 931003
19931 Q1| 5 | 2375 | 2227.5] 22355 106.2] 97| 244845 | 2367.05 2199.04 3096245
26 | 2200 22439 21888 1009 108 204537 | 227764 245985 62924.14
Q3| 7 | 2195 | 21340 20805] 1055 102] 215196 | 2288.2 233399 19317.23
04| 8 [ 1757 120069 20119 87,3 93] 1889.25 | 2298.81 2137.89] 145078.29
1994 Q1| 9 | 1944 | 1997.5 19619 99.1[  97] 200412 | 2309.39 340,11 ¥7682.42)
5110 ] 2094 | 1926.3] 1960.5) 106.8 108 193889 | 23199 1505.5%_169396.7
03| 11 ] 1910 | 19948 20074 95| 102 187255 | 2330.57 2377,18] 21825465
Q4] 12| 2031 | 20200 20714] 98,1 93] 2183,87 | 234115 217727 2139531
1995101 13 | 2045 [ 2122, 21633 94.5 97 2108.25 | 235174 281,19 55783.79
2[4 | 2503 [2204,3] 22498 1143 108] 2317,59 | 2362,32 2551310 233385
Q3 15 | 2238 122054 23625 947 102 2194,12 | 237201 242037 33238.19
Q4] 16| 2395 | 2429.8] 24795 966 93] 257527 | 238350 221665 31808.27
1996 Q1 | 17 | 2583 | 2529.4 25555 101,1] 97 2662.89 | 239408 232200 67985.59
2] 18] 200( | 2581.8 25900 1120 108] 2686.11 | 240467 2597.04 9730081
Q3| 19| 2148 [ 25984 26059 939 107 240000 | 2415,25 246356 242,08
04120 2361 | 2613.9 26244 938 93 2646.24 | 2425.84 256,03 4201221
1997 Q1| 21| 2644 | 26353 27003 97,9 97 2725.77 | 243643 236333 7877384
5122 | 2088 | 2765.9 27624 108.2 108 276667 | 2447,04 364277 11918171
03| 23 | 2968 [2759.5 27539 1078 107 2909.80 | 2457.6¢ 506,75 21275160
04129 2438 [27a8d 27554 8.5 93 262151 | 246818 2205 41] 2033159
19981 Q11 25 | 2599 | 27625 27819 934 97 267938 | 247877 2304, 41[ 37866,47
2126 | 3045 | 28013 2831 107.5] 108 281944 | 2489.36 2688.500 127089.00
Q3|27 | 3123 | 28620 283040 1104 102 3061.70 | 2499.94 254994 328396.80)
Q4] 28| 2681 127980 27634 97.0 93 288280 | 2510.53 233279 119860.64
19991 ] 26 | 2343 {27288 2086.60 872 97) 241546 | 2521,11 234548 10502,27
2130 | 2768 | 2644.5) 2607.1] 106, 108] 2562.96 | 2531.70 7324 114001
03|31 | 2786 | 25698 26093 1068 103 2731.37 | 2542,29 259313 37198.17
Q+1 32| 2382 [ 2648.8 26634 894 93 256129 | 255287 237447 6129
2000[ Q1 33 | 2659 | 2678,0 26521 1003 97] 2741.24 | 256346 248655 29737.53
7134 2885 | 2626.3 26330 100, 108 267130 | 257404 2779971103187
03135 | 2579 [ 2659.4 2622.8 983 102 252843 | 2584.63 263632 378588
Q4[36 | 2516 | 2585.8 25730 97,8 93] 270538 | 2595.22 241355 1049587
2001| Q1] 37 | 2363 [ 25009 25713 919 97] 2436.08 | 260580 2527.63 27102.3¢
238 2783 [ 2582, 25289 110.1] (08 257778 | 261639 2825700 1738.%!
03139 | 2665 | 24758 24740 107,7] 103 261275 | 2626,97 o sl 21064
Q4401 2001 124723 24470 858l 93 224839 | 2637.54 245793 130993,
2002101 ] 31 ] 2349 | 24214 239030 983 97 2421.65 | 264815 356871 48768 8
102 | 2582 [ 2ass. 8l 23605 109.] 108 2390.74 | 2658.73 K714 8377005
Q343 2413 [2374.3 107 236509 | 266932 2722700 9591679
Q44| 2153 93] 239072 | 2679.% 249231 11513174
2003{Q1 [ 45 97 269049 2609.78
2] 46 103 270108 2917.14
Q3|47 107 271160 2765.90)
Q448 93 2722.35 253169
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| RMSE 25966

Vi du B: theo ddi 6 li¢u sin lwgng bin qua 10 win tai mot civa hing

Ta tinh gid tri dy dodn theo cong thite  véi w = 0,2, vd 0,4, (Hudng din: vao
menu Tools — Add in — Solver wén Excel ta ¢6 thé tim gid tri w sao cho
MSE 4 nhé nhdl, w dat di¢u kién nay hiing 0,524) '
P dodn

SI. Y =r o
(VLN
Tudn hin
w=02 w=04 w=0524w=02 w=04 w=0524] w=02 w=0d w=(L524
L 14007 400 400 400 0 0 0 0 0 {)
2 {430] 400 400 400 30 30 30 900 900 900
3 |420] 406 412 415,712 14 8 4,28 196 64 18,3184
4 [440]408,8| 4152 | 41796 { 31,2 24.8 2204 | 973,44 | 615,04 | 485.64
5 (46041504 425,12 | 429,51 | 44,96! 34.88 3049 (202140 121661 | 929,62

6 [4401424,03] 439,07 | 44549 | 15,97 ] 0,928 =549 | 25498 | (86 36,11
4701427,23) 4394 | M2,61 14277 30,56 | 27.39 | 1829.65) 933,72 ] 750,12
4301435,78] 451,67 | 45696 | -5.78 [ -21.67 | -26,96 | 3341 | 46941 { 727,01
9 0434620 443,00 | H2H3 | 538 | -3.00 -283 28,90 S0 8.03

10 (420143570 441,80 | .35 |-1570] 21,80 § -21.35 | 24647 | 475,23 | 455.79

Cong : 162,80 8270 | 57,56 |6484.25 [ 4683.87 | 4304.64
© MSE 4843 468391 43040
600 -
s00{ :
4m.q - . S N
e —=— SL bin
w0 T T ——w=o2
. g C T e =04
: | 1004 . L | ' . % : X = 0,524
0 L) L L) T L] ...' L] L] L} 1
1 2 3 4 5 6 7 8 9 10
=luﬁn_

Hinh 12.9: 56 lugng sin phiam bdn thie (& vA gid i dy dodn véi w = 0,2,
w=04viw=0524
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Vidu 9: s¥ dung s0 lidu vi du 5, ddng phuong phdp dy bdo san biing mit don
gidn d€ dy bdo cho cic qui nim 2003.
(Hudng dén: vdo menu Tools - Add in — Solver trén Excel ta ¢6 thé tim gid
tri w t8i wu sao cho gid trj MSE 1a nhd nhdt, w dat diéu kién ndy bing

0,4165065)
¥, véi v, véi ¥, véi
~ 2 -~ £y 2
niam | qui Y| w=0.1 (y.f _yr)- w=(.5 (y.‘ _yr)z W 1di vu (y.' _yr)-
0,1 0.5 0,3417
1992 1 Q) | 2513 2513,00 2513,00 2513,00
Q2 | 2142 2513000 137641,00 2513,00 13764100 238621 13764100
Q3 | 213)) 247590 14592400 2327500 14592400  2302,75 6513289
Q+f | 2195 244141 78904,81] 2229,25|  17556,25 224406 1161064
1993 1| 2375 241677 441029 2212,13] 212430 222720 1714619
Q2 | 2209 2412,59 43167,96 2293,56 977 227177 334,58
Q3 2195] 2392,23)  47340,32 2251,28 9714,57 2254.27 6850.98
Q4 | 1757 2372,51 40352082 2223,14) 24431395 223401 24727586
1994 | Q1 | 1944 23109¢ 18362048 199007 7791949  2071,00 841078
Q2 | 2094 227426 4707105 1967,04) 1080138  2027,59 529,23
Q3 | 19100 2256,24] (3268737 2030,52) _ 3253,01f  2050,290 1382853
Q4 | 2031 222161 5073148 197026 0,23 . 200235 372,05
1995 | Q| 2045 2202,55 31192,10 200063  5586,25 201214  1819,43
Q2 | 2503 218680 90260,26 2022.81] 252376,23]  2023,3724094 554
Q3 | 2238 2218,42) 262181 2262.91]  46304,71  2187,28  46066,68
Q4 | 2395 222038 31181,64) 225045 1744847 220461 = 43146.92
1996 { Qi | 2583 2237.84| 131496,83( 232273 110587,06)  2269,68] 14317555
Q2 | 2901 227235 439784.39) 2452,86| 334399.851  2376,7689856 6,95
Q3 | 2448 233522)  30851,58) 2676,9303, 65 255592 507578
Q4| 2461 2346500 15821008 2562,47]  46626,50 251904 900886
1997 | QI | 2644 2357.95 - 88508.27) 2511,73  6647,82] 249920  15616,18
: Q2 ) 2988 2386,55] 396966,86 257787 226830,32] 254869 23892365
Q3 | 2968 2446700 33808149 278293 152204,18] 269883  175823.96
Q4 | 2438 249883 75,64 287547 118978,93) 279081  68027,56
1998 | QI 2599 249274  10034.57] 2656,73  76433,79 267024 3679198
Q2 | 3045 2503,37] 304986,04] 262787 15075102 2645.89)  140445.50
Q3 3123 2557,53 38394118 2836,43] 245157,03 278229  227630,63
Q4 | 2681 2614080 1524407 2979,72]  24159,52 2898,73 10259,13
1999 l 2343 262077  73484.264 2830,36( 40540811 2824,320  308830.56
Qz | 2768 259299 2167614 2586,6 3888,56] 265983  3171.72
Q3 | 278G 2610.50) 3725107 2677.34  39728,79) 269680 1591924
Q4 | 238% 262805 52210.05) 2731,67 8722547  2727.28 9909648
2 Q1 | 2659 260344 958,17 2556.83 528090  2609,28]  4662.33
Q2 | 2885 2609000 7927542 260792 107692,34] 262627 7602039
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2579 2636,60

2714,69

Q3 899,82 2746,46 836,22 223474
Q4 2516 263084 14543 71| 2662,73 53111,22 - 266832 3947871
2001 Q1 2363 2619,35 T1736,9¢ 2589.34 8983769 - 261626 93220.,21
Q2 27841 2593,72| 2710837 2476,1 37882,91 252971 28135,09
Q3 2665 261275 508106 2630,09 3565211 261661 18302,83
Q4 2001 261797 27221949 2647.55 290619.29 2633,15] 276270.5
2002 Qi 23490 2565,27 72345 89 2369,27 89129.47, 2447 .87 80741,3
Q2 2582 2543,65] 279,73 2359,14 45252 86 2414,08 17590,49
-Q3 2413 254748 17068,71| 2470,57 290129 247147 1,17
Q4 2153 253403 15561647 244178 100849,56 245149 101421, 76
2003 Q1 253403 : 2441,7
Q2 2534,03 | 2441,7
Q3 253403 24417
Q4 2534,03 2441,7
SE 104368,32) 3{3190,44 8259655
|EMS E 323, 300,32 2874
3500 -
3000 4
2500 -
2000 4
1500 - .
— doanh s thre o
1000 - _ gid tri dit dodn
500 4
0 ll_l‘|lll.||“"l|llllllIl_'"llll.l_l'.l|llllll

1992 1993 1994 1995 1996 1897 1998 1898 2000 2001 2002

Hinh 12.10: Sén lugng ban thyc t& va gid trj du dodn v6i w 161 wu =

0,3417

12.6.5.2 Phuong phdp san biing mi Holt-Winters
o Bi#n dbng cia ddy s& thoi glan c6 tinh xu hudng

Piu tién 1a wsc lugng gid tri S, cha hién wong & thdi diém t, sau d6 ude
lwgng thanh phin thé hién xu hudng 7, . '
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Gid sit 1a ¢6 ddy sO thdi gian  y,, ¥,,..., ¥, Vv6ibién dong ¢ tinh xu msing.

pat S, =y, A T,=y,-y :

Tacs: S, =a(y,)+{0-alS_ +¥y.,) vidi  O<a.f <1 (12.44)
T,=p(5, -5, )+(-BUT.) =34 ... (12.45)

o, cdching s6 san bing mil

Mudn du dodn gid tri cia hign Wwgng & thdi didm n + h, ding cong thie:

Voou =5, +hT, ’ véih =123, .. (12.46)
Vi du 10: ¢6 s8 licu san phﬁqm ti¢u thu (hdi ky 1988 — 2002, dang Solver
wrén Excel ta im ra cdc gid tri 00=0,88, (=001
Pau tén dat: §, =y,=61.5, T, =y, -~y =6l
Ap dung cdc cong thifc (12.44) va (12.45) dé tinh cdc gid tri U€p theo cua 8
vi T, ta ¢6 duge bang 8 li¢u nhw dudi diy.
P& dy doin cho tong lai, diung cong thire (12.46)

san phaim N
Nim | (i¢u thy ( s, A RIS IFPURE RS
(ngan cdi) a.,f

| 9OR8 554 !

198Y 61.5 2 61.50 6.10

1990 68.7 3 68,57 611 67,60 0.94
1991 871.2 + 85,70 6,22 80,79 2108
1992 90,4 & H0.58 6,21 14,36 18996
1993 . 862 6 8746 6,11 115,3) T80 R6G
1994 94,7 7 94,57 6,12 F18,03 550,59
1995 (13,2 8 102,90 6,15 131.30 #06.83
1996 119 9 117.81 6,23 145,92 TRL.93
1997 1224 10 12260 6.22 167,67 203208
1998 1350 11 131,27 6,24 178,56 2236481
1999 157.6 12 155,20 . ) 6,42 193,70 (181,93
2000 I8! 13 178,69 6,59 23582 23361
2001 217.8 14 213,92 6.88 257.77 192334
2002 2441 15 241,32 7,08 303,32 384307 |
2003 340,47

MSE 126,93

e Bitn dong ciiu ddy s thod gian oo tinh xu huedng va tinh thai vy
DAy chi la mdt truding hop md rdng cia phuong phip Holt-Winters & uén
nhung ¢6 <&t thém tinh xu hudng va thdi va cla diy so.
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Gid sif 1a ¢6 ddy so thisi gian  y,,¥,,.., ¥, bi€n dong ¢6 tinh xu hudng va
thdi vu, v8i s th¥si k¥ trong nam (néu diy s& theo qui thi s = 4, néu la thdng
thi s = 12). Phuong phip Holt-Winters trong truéing hdp nay duge thyc hién
theo 2 budc sau:

a.Thong gua s0 trung binh di déng y,' 4& xdc dinh cdc gid tri §,,T,,F, ddu

tién
. :»"‘+2‘ £ +"'+v+\--’- )+.v.f+v-"’
Voi oy = 2+ 20 aliLE 2 (12.47)
2s
T=(sf2y+ 1, (8/2Y+2, ..., (Ss/2)
P cic gid i §,,7,,F, dau tién
J.‘;T 2 = 9'
TS.\-:‘] - S“ 2 _S{M -1
1| Yseon-; 0 Vs oa-j
ESS"Z}'I' =E[S I + S ;
{5s )~j s -
j=0,1,2,3, s-1
b. Bt ddu & lhm ky thit [5(s/2) +1], cdc gid i S,,T,,F dudc xdc dinh nhy
sau:
S,=(1--a)(S,_,+T,,,)+a}';; <a <1 (12.48)
irs
T.=(0-B7T_+p(S,-5.) <pf < (12.49)
v
F,=(1—-y)f-‘,__,+ys—' O<y < 1) (12.50)

’

& thai didm n, mudn dy dodn gid trj hién wang & thai diém n + b
yl]+ﬁ-(S +hT) "4.*-»’ (h=l!21--0§s) (12.51)
hay Vo = (S, +RT)F 4 " (h=s+),8+2,...,2%)

Vi du 11: véi bing s6 liéu 3 vi dy’S nhung ding phudng phdp dy bao Holl -
Winters d& du bdo cho cdc nam 2003, 2004, 2005 va 2006, (Hudng din: vio
menu Tools - Add in — Solver trén Excel ta ¢6 th€ Om Adng thii cic gid ui
a. fva y sao cho MSE hay RMSE 12 nhé nhét). Ta thi'y phuong phdp ny
cho MSE va RMSE nhd hdn so v phudng ph‘ip san bing mii don gidn (vi
du 9).
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Cédch tinh 10dn nhi sau:

a. d3u tién tinh c4c 56 trung binh di ddng 4 mic dd, ta ti€p wc tinh cdc s8
trung binh di dong 2 mifc 46 d€ xdc dinh cdc gid vi ddutién S, T, F,
v =8, =1960,5

Tlu = l‘-;'ln - Sq =1960.5-19619 = -1.4

et L2802 gy

AR 22228 2080
b. bt ddu tir thdi gian t = 11, véi cdc gid tri cla @ = 02563, £ =04212 va
A=0.2813, ta tinh cdc gid rimdicia S,, 7, F theo cdc cong thirc (12.48),
{12.49), (12.50) (Hudng din: vao menu Tools - Add in - Solver trén Exccl
ta ¢6 the tim gid i @, B, A 3i wu sao cho gid tri MSE hay RMSE 13 nhé
nhil )

. y
S =(l-axs,, + 1(:)"‘“{};'}

7

1910
={1-0.2563)(1960.5 + (-1.4)) + 0.2563
( X (-14)) (.0058)

= 19437

TII = (I _ﬁ)Tlu + ﬁ(Sll _Slu)
= {l —-.0,42 12)(-1,4) + 0.4212(1943,7 - 1960.5)
= -7_9

Fy =(-pF, +y[§")

1910
=(1-02813).0058+ 02813 —=-— 1-09993
B ) 1943.1) b

pé du‘ dodn sin lu’Qng 6 thé dat duse rong tuong lai,ta ding cong thic:
(12.51)

Vi =8y + T, )F; =(1960.54 (~1,4))1,0058 = 1970,5744
Y4 = Sy + T IF, =[2317.6 + (-33.D]0.9619 = 2197.6 -
Pi =[S, + (46 - 44)T, 1F,, =[2317.6 + (46 - 44)(=33.1)]1.0858 = 2444 5

275 CHUONG 12: DAY SO THOH GIAN



TBDD|TBDD 2 .
Nim | qui [t | y [4midc musc 4o ¥y vei . s
4o ,V‘ SI‘ Tr ‘Fr a, ﬁl (yr_yr)-
1992 | Q1 | 1 |2513
Q2 [ 2 {2142 |2245.25
Q3 | 3 {213t |2219,75] 2228,00
Q4 | 4 | 2195 |2227,50] 2219,13
1993 | QL | 5 12375 2243 50| 2235.50
2 | 6 {2209 |2134,00] 2188,75
Q3 | 7 | 2195 |2026,25| 2080,13 1,0058
Q34 | 8 11757 [1997,50] 2011,88 09312
1993 | QI | 9 | 1944 [1926,.25) 196188 1,0266
Q2 10| 2094 11994.75[ 196050 | 1960,5 | -1.4 | 1,0387
Q3 |1t | 1910 [2020,00 1943,7 | -7.9 | 09993 | 19705744 366925
Q4 [12 2031 |2122,25 1998,7 | 18,6 | 09551 ' 1802,6684 521353
1995 | QU | 132045 {2204,25 20108 | 159 | 1,0239 | 2071,0t10 676,57
2 | 142503 | 229525 21248 | 57.2 1 10779 | 2105.0047 | 158400,28
[ Q3 | 152238 |2429.75 21968 | 63,4 | 1,0048 | 2180,6107 3293.53
Q4 | 1612395 | 250905 2323,6 | 90.1 | 09764 | 2158.8134 55784,10}
1996 | Qt |17} 2583 |2581.75 2441,7 [ 1019 ] 1,0335 | 2471,5551 1241997
Q2 | 18§ 2901 250825 25815 | 117,9] 10908 | 2741 6088 2540556
Q3 [ 19| 2448 1261350 2631:9 | 89.5 | 09838 | 2712.2566 69831,55
Q4 [ 20] 2461 {263525 26699 | 67.8 | 0.9610 | 26571231 [ . 38464,
1997 Qi 21 | 2644 {2765,25 2601,7 | 48,4 | 10191 | 2829 3388 34350 46
2 | 22| 2988 {2759,50 27399 | 48,3 | 10907 | 2088 8436 0,71
Q3 [ 23 [ 2968 (274825 2846.8 | 73,0 | 1,0003 } 2743,0068 50621,95
* Q4 1242438 {2762,50| . 2821.7 [ 31,7 10,9337 | 2806,0545 | " 135464,12
1998 | Q1 | 252599 |2801,25] 277571 -1,1 | 09958 | 2007.8112 | . 95364.38]
Q2 | 26 | 3045 {$862.00 27790 | 0.8 | 1,893k | 3026,3331:) 348,43
" Q3 | 77}3123 |2708.00 2867.5 | 37,7 | 10253 2780,6950 | 117172,6%
Q4 | 28 | 2681 |2728,75 | 28966 | 34,1 | 09314 [ 27127403 1907 451
1999 | Q1 | 29 {2343 |2644,50 27825 |+28.3 | 0,9525 [ 29183358 | 331011,34
2 (302768 12569.75] . | 26979 [-52,0] 1,0735 | 30079378 | | 57570.14
Q3 | 31 | 2786 {2648.75 2664,2 | -44,3{ 10310 | 2712,7877 5360,05
Q4 | 32| 2383 |2678,00 -2603.8 | -51,1 | 09268 | 2440,2219 3389,78
2000 | QL |33} 2659 |2626.25 26139 | -253 | 09707 | 2431,6051 $1708.45
2 | 34 | 2885 265075 .. | 26140 { -14.6 [ 10820 [ 27789403 E1248.60
Q3 {35 [ 2579 | 258575 25742 | -25,2 | 1.0228 | 2680,0250 206,00
Q4 36| 2516 |2560,50 2591,5 | 7.3 | 09397 | 2362.3183 23618.05
2001 | Q1 372363 |2582,00 25458 | -23.5| 0,9588 | 2504,6116 2120275
Q2 {38 2784 |2475.75 25353 | -18,0 | 1.0865 | 2729.0910 331499
Q3 139|265 |2472,25 25399 | -85 | 1.0303 | 25747194 RI50.65
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Q4 | 40| 209] |2421.75 2453.2 | -41.4 | 09147 | 2377.3891 82018.7d
2002 Qi 41 | 2349 |2358,75 24216 | -37.3 | 09619 | 23123797 134105
2 43 1 2582 |2374,25 33823 | -38.11 1,0858 1 2590,6159 74,23
Q3 |43 | 2413 23436 | 384 | 1,030 | 24150643 4,26
Q4 | ] 21583 23176 1 -33,1 | 09187 | 2108,6931 1963,10)
2003 Q1 45 21976
Q2 |46 24445
Q3 | 47 22850
Q4 |48 2007.5
2004 Q1 49 2070,1
Q2 |50 2300,6
Q3 |31 21484
Q4 |52 18858
2005 01 53 1942,6
Q2 (54 2156,7
Q3 |ss 2011,9
Q4 | 56 1764,0
20060 Q1 57 1815,1
Q2 |58 20123
Q3 | 59 18754
Q4 |6l 1642.2
M5 43120.26
RMSE 207,67
s
- 3500 ¢
3000 -
2500 -
2000 4
1500 +
- doanh sd thue (E
1000 4 = ' gif tri duf dofin
500 +
0

1982 1993 1994 41555 1996 4997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Hinh 12.11: doanh s& thue t& va du dodn
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‘CHUONG 13 ’
CHi SO

13.1. GIGUTHIREU

13.1.1. Gidi thiéu: Phuong phdp chi 8 ngay cing dude st dung rdng
rii trong quén 1y va nghién edu kinh t& Ching han chi s& ¢6 thé cho biél
gid ¢, khai lugng sdn phim timg loai hay nhiéu loai, ting 1én hay gidm
xufng qua thii gian hodc qua nhitng khong gian khic nhau. Mot cich tong
quét, trong théng k& chi s8 14 phutong phap bice hién quan hé <o sinh gifta
hai mite d6 nae do clia mdt hién (wdng kinh (& — x& hoi.

13.1.2. Phan loai chi s6
* Céin ¢d vao pham vi tinh todn chi s6 dugc chia thanh hai loai:
o Chi st ca the : Li loai chi s§ do [uSng sy thay ddi ¢tia titng phiin
1, titng don vi trong 1ong (hé nghién cttu. Vi du chi s8 gid clia tmg
mit hang dang bdn trdn thi rwdng, chi s khdi legng clia titg loai
san phim sian xudl trong xi nghi¢p v.v.
e Chi s0 tong hgp: La loai chi s§ do lutng su thay d&i ctia mdt s8
- hogc 141 ¢d cde phin W thude 10ng thé nghién ctu. Vi dy chi & gid
ctia 0an hd cdc mit hang ban 1¢ tai mdt thi trtdng. Chi s6 khéi
lugng clia cde sian pham sin xuit trong mot xi aghicp v.v...
* Ciin o theo tinh c¢hdt cia chi tidu nghién cdu chi s6 duge chia thanh
hai loai :
* Chi s& chi ticu khdi Iugng ; LA loai chi s8 diing d& nghicén ctu sy
thay déi ciia cdc chi tiGu khoi lugng, vi du ¢hi 56 khéi lugng sdn
phim sdn xuit, chi s6 khoi liing hiing hoa tiéu thy v.v..
* Chi 58 chi tidu chal hrgng ; LA loai chi s6 diing d€ nghién cifu sy
thay i clia cdc chi i¢u chat Iwgng, vi du ¢hi s gid thinh sin
phim, chi s& gid cd v.v..

13.2. CHI SO CA THE
13.2.1. Chi st ¢4 the gid ca
Goi gid mot mat hang ndo d6 & ky nghidn cint, ky gdc 1 p; va po, cOng
thife tinh chi 3 cd the gid ci
P

i, =— (13.1)
Py

1
Index Number
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Vi du: Cé s0 licu vE gid bdn trung binh (ngin ddng/kg) cia loai gao thuing
trén mdt thi truding Wr pdm 1995 d&n nitm 2000 , cho trong bang 13.1

Bang 13.1

Nam Gid bin (ngan ddng / kg) Chi s& gid (iy) (c“_|
1995 2,80 104,040
1990 2,90 - 103,57
1997 295 £05.36
1998 3,20 114,29
1999 3,40 12143
2000 3.50 125,00

T & liéu clia bang 13.1, néu chon k¥ goc 1 ndm 1995 thi chi s& gid clia
loai gao thudng dwge xdc dinh bai cong thite 13.1, k&t qua tinh wdn & ¢t 3
cua bing 13.1.

. : 3,4
Vi du: Chi s& gid nam 1999 i) = t4 = 2= =12143=121,43%
P 28
Po :
Y nghia: Gid bdn Ikg gao nam 1999 so v6i nam 1995 bing 121.43%, ting

21,43%. V& 58 10yét ddi, gid 1kg ting 1&én 3,4 — 2,8 = (L6 ngan ddng.

Khi chon k¥ gdc 1am cd sd dé so sdnh, cin hwu ¥ hai nguyt.n tic sau diy:
e Thir nhal ky goc. so sanh nén chon thési k¥ nén kinh (& wong ddi 8n
' dinh.
e Thit hai, k¥ goc nén chon gin k& vdi ky ng,hien cifu d€ k&L qui so
sinh khong chiu dnh hudng ctia sy thay d8i bdi i&n bd khoa hoc k¥
. thudt, va nhitng diéu ki¢n sén xudl, tiéu dong khic.

13.2.2. Chi s6 cd-thé khdi lugng .

Goi q(. qo 12 khdi lugng mdt loai sin phdm hay mit hang dudc. sin xudt hay

ticu thy trong k¥ nghién cifu, k¥ gdc. Chi 53 cd thé khdi lugng dude tinh
theo cng thie

ig =L | (13.2)
Go -
Vi du; C6 s6 ligu v& khoi lu‘dn;, bla duge sin xuit & Viét Nam tif ndm 1995
A&n 2000 va n&u chon k¥ gdc la ndm 1995, thi chi s khéi lwgng ducc tinh

theo cong thife 13.2 cho k&t qud trong Bang 13. 2 dudi day .
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Biing 13.2

Nim Khét wong bia sén xudl Chi 50 khéi lugng
(ericu lit) by (%)

1995 465,0 100,0

1996 5334 14,7

1997 581,0 1249

1998 670,0 . 1441

1999 689.8 148.3

2000 7790 167.5

Vidu: Chi 3 ¢i thé khéi lugng nim 2000:
1790
gy 4650

Y nghia: Khi htgng bia ti¢u thy nam 2000 so v4i nim 1995 biing 167.5%,
tdng 67.5%. V& 58 wyd doi ting 779 — 465 = 314 widu lit.

=1,675=167.5%

13.3 CHi $0 TONG HOP

Chi s& 16ng hop 12 oai chi & duge sif dung d€ dinh gid sy thay ddi ctia mot
s& hodic 1At cd cde phda U thude 16ng thé nghién e .

13.3.1 Chi sé téng hop gid ca
Chi 8§ tdng hop gid ci néu 1én sy bidn dong v& gid ¢ clia mot nhém hodc
1d1 ¢a cde mit himE trén mdt thi tredng hay § cdc thi trudng khic nhau |

Vi du: Co 88 licu vé gid ¢d va luvgng hang tiéu thy cda 3 mat hang : Bueing,
vii, ddu dn trén mdt thi truding cho trong hing 13.3:

Bing i3.3

Giii ddn vi (ngan ddng) Lugng tiéu thy
Mil Ban vi -+ (ngdn dadn vi)
hing Gnh | Nim 1995 Nim 2000 Nim.1995 Nam2000
Puding | _Kg . 50 . .60 100 13,0
Viii Mét . 400 | 500, .. 200 | 250
Diu dn Lil 10 O : 12 2 50 5.5

13.3.1.1 Chi s tﬁnghdpgiéddngiﬁnl .
Chi 56 tOng hdp gid don gidn (con goi A chi s& tdng hdp gid khong €6 lr(mg
s& ) duge xdc dinh theo ¢6ng thitc:

: Simple Aggrepative Price Index
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ki
zpi(l) :
_ =l
I,=S— (13.3)

Pigony

=1

Trong do:

P; 0y : Gid clia mat hang thit i 8 ky goe.

P; (1) : Gid cha mit hang thit i ¢ k¥ nghién ciu.
Cong thife 13.3, ¢6 (b vift don gidn thinh:

[ :Zpl
P ZP(J

Tir s& licu bing 13.3, d€ tinh chi s& tdng hgp gid don gidn, a dp dung cong
thite 13.3, k&t qud :
2P (6.0+50,0+12.2)

I, = = = 1,24 = 124%
P Zp(, (5,0 + 40,0 +10,0) ¢

K& qua trén cho thiy gid cd ciia ba mit hang nim 2000 so véi nam 1995
bing 124 %, hay ting 24 % . '

Chi s& (6ng hop gid dun gidn khong mang diy da ¥ nghia va tinh dai
dién cho sy thay d8i gid. N&u thay ddi cdch chon gid ¢d don vi cda cdc mit
hing thi c6 thé 1am thay d8i k&1 qué tinh chi s8 gid. Vi du: 10.000 dong/kg =
5000 dbéng/500g, wmy nhién chi ¢ gid tinh trong hai trutng hdp s€ khdc nhau.

Chi s& Bng hop gid don giin kbdng phan dnh dude tdm guan rong
clia cdc midt hiang khic nhau, nghia 12 khong dé ¥ d&n lugng hang Géu thy
clia tirng mat hang.

13.3.1.2. Chi s6 téng hdp gis ca cé trong s§ '
Chi 5§ tdng hdp gid ¢6 trong s& (quyén s8 ). trong d6 trong 58 ¢6 the 1a di€m
quan trong, hodc 1a thi bic wu tién ciia mét hing do. Chang han trong chi 58
tdng hdp gid ngudi ta ¢6 thé 14y trong sd 1a lugng hang hod tiéu thy.

13.3.1.2.1 Chi s&i gid theo phudng phip Laspeyres
Theo Laspeyres, khi tinh chi s6 t3ng hop gid ¢d, trong s8 dude chon 1a
Itgng hang hoa tiéu thy & ki géc. Ta ¢ cong thife chi 88 0ng hop gid cd
cua Laspeyres:

! Weighted Aggregative Price Index
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Pindico
(134}

I
M:I ILM:

PumQigy
[

BE don gidn, (r diy v& sau, cong thite dang 13.4 duge vict thanh:

_ 2Py
ZPU‘JU

Trdt lai vi du bing 13.3, dé& tinh chi s¢ Wng hyp gid cho ba mit hang theo
phuong phap Laspeyres ta 1dp bing 134

-
L}

Bing 134
Mat Pxancy Gid don vi Liucsng ticu
hing Vi {1000 thu Pl | Peddse Mt md;
tinh (1000dv ) trad ir.d rad tr.d
1995 | 2000 | 1995 [ 2000
Do A 9 Yi
butng | kg 5.0 6.0} 10.0 13.0) 50 Ol 65 78.0
Vili met 40.0 5Q.0 20 250 BiH) 1000 1000 12500
Diu liv 1o | 122 5.0 3.5 50 6l 55 67.1
an )
Cong - - - - oo | L2 L1200 | 1395.1 |

Thay s liGu viio cong thite 13.4, ta ¢6 chi <6 Laspeyres
_Dpdo 21

an(hi 0

Y nghia: Gid ¢i clia nhém ba miching néi tréa ndm 2000 so vdi nim 1995
hiing 124.5 %. titc 1 Wag 24.5 %. Do gid ting nén lam cho 1dng mite tidu
thy hiing hod ting 1121 - 900 = 221tricu ding. . S

Trudce diy hay diing cong thite Laspeyres dé& tinh chi s& lunb hp gid
vi né khong doi hdi phii tinh ngay 2piq; v thedng go e ndo cling ¢o sdn,
tuy nhi¢n phiing phip Laspeyres ¢6 nhifde diém 1 khong phin dnh, ¢dp
nhiit dude nhfi’nb suf thay d6i v& khuynh hudng. thdi quen cia ngudi ticu
ding. MOL & miit hing nio do nhidu ndm rede day dude ngudi Uéu dimg
w chudng v ticu ding vdi <& lugng idn, nmg ngav nay ¢ thé khing con

=1.245 =1245%

guan trong doi vidi ho, Didu nidy lam cho chi O gid tinh theo Laspeyres
khdng con thich hap . :

3]
o
Fd



13.3.1.2..2 Chi sd' gia theo phuong phép Paasche

Theo Paasche, khi tinh chi s& tdng hap gif o4, trong s& duge chon 13 luong

hing héa ti¢u thu ¢ ky nghién cdu. Ta o6 cong thie chi s& dng hop gid ca

P

p ==

anql

Tl k€L qud tinh dude trong bang 13.4. 1a tinh chi <& £id Paasche theo eong
thire 13.5:

ciia Paasche: ] (13.5)

1395,]
11200

K& qui 1rén cho 1hdy. gid ¢d chia nhom ba mit hing nim 2000 so v3i nam
1995 bing 124.6 % hay tang 24.6 ¢

= 1,240 =124.6%

P

Cich tinh ¢hi 56 gid Paasche khic phuc durge nhuce diém ctia phuong phdp
Laspeyres. Hi¢n nay vdi sy phil trién manh mé cia ¢Ong ngh¢ thong un,
vice thu thip va (dng hap quyén so qi d¢ diang hon, nén ngudi @ wa ding
chi s& Paasche.

 Trong thire 18 chi s& gid cia Paasche o6 (he hi&n déi nhi xau:

|- Zl‘ilh . ZPM]_* B ZP]EL
T3 poa Py P
ZI'H Mia Z ip

Chi st 13.6 dunge goi 1 chi s& trung binh didu hoa, vi o6 dang gidng s& trung
binh dié¢u hoa.

(13.6)

. L
Neudat: © dy = <09
L _ ZPM)
Thi edng thite 13.6 duge vidt tai:
e o I} o

Coa Z_’.-"_'

LT

” .o . - N - - nt & . e - ~ .
Trong dé iy 1 ciechi sO cd the vé 1 Cna cie mal hing,
& P & L

Dua vao s6 lidu eia Bing 13.4, 1a lap Bang 13.5 d¢ tinh chi s& pid theo
cOng tnie chi sé trung binh didu ho, '
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Bing 13.5

Mit | Bdn Gid don vi Lugng tiéu thu l
hiang | vi (1000d) (1000dy ) ™M dy i
tinh { (995 | 2000 | 1995 2000 ir.d
P ™ Qn 4
Puting | kg 5.0 6,0 10,0 13,0 78,0 0.0554 1,2
Vii mét | 40,0 | 500 20.0 25.0 1250,0 0,8960) 1,25
Diu lit 100 | 122 1 50 5.5 67,1 0.,0481 1,22
ian
Cong 1395,1 |

Thay 6 lidu trong bing 13.5 viio cong thite 13.6 va 13.7 ta ¢6

_ Yopiay _ 78412504671 1395

PT—pqy 78 1250 67,1 1120
z;p 2 s T

= 1,246 =124,6%

Hodc:

oot ! L 1246-1246%

p Zg_,_ 00559+08960 0,0481 08028 ’
i 1.2 1,25 1,22

& Chisd gid ciia Laspeyres cling ¢6 the bién d5i nhat sauw:

PL
ZPMU _ zpn Pofle - ZianCIn
an% Zpuq 0 Z Podn’

Céng thite 13.8 cdn goi 1a chi sd. trung binh s6 hoc, vi c6 dang gidng sO trung
binh s8 hoc. . o

(13.8)

13.3.1.2.3 Chl sO gid cd cta Fisher
Chi 6 Fisher 14 trung binh nhin cla hai chi sO La‘;pcyru v Paasche.
Trong nhidu trudng hgp KEL qua tinh wdn cha hai chi s& Laspeyres va
Paasche qud chénh lq.c.h viée sit dung chi s& Fisher I3 cin (hi€t.

JZP:% ZPICII
an% ZPUQE

Duta vio két qua tinh trong bing 13.4, chi s6 gid Fisher:

Cong thite:

(139
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X e =

[ = ZPM()X_Zpqu____JI_L%]_ 13951 1.2455:]24-550/"

900 1120

P Zpo% ZP()QI

13.3.2 Chi sé téng hgp khii lugng

Chi 58 18ng hop khdi ludng dude st dung d& nghién ctu sy thay doi khoi
lrgng san phim mot nhém hay toan bd <& Iegng sén phim san xudl hodc

ti¢u thy. Phidng phdp xdy dung ¢hi 56 tdng hop Khoi ludng vi ciin bin
gidng nhu phudng phip xiy dung chi & 1Ong hop gid ¢d. Tuy nhin trong

trwdng hop ndy nhdn 16 gid déng vai ird trong SO

» Chi s3 t8ng hop khdi lugng theo phudng phidp Laspeyres:

i Zﬁhpo

o Chi & t8ng hop khdi hrgng theo phurdng phip Paasche:

qu_

[ o=

a ZCIUPI

o Chi 58 t8ng hop khéi lugng Fisher:

_ F_%_P_u_x_iﬂ_xp_l_-
T VEqp. ZauP

5 Cang thire 13.10 ¢6 thE bicn d&i thanh:

_ .
qupn Zq QoPo Ziﬁ(ﬂ_’_ﬂ_

e 1T LU~

1. = & = — =
K Z%Pn Z%P(l Z%Pn

Thi cong thite 13.13 dude vidl iz Tg = Ziqd“
Céng thite 13,14 con goi 1a chi s& trung binh s8 hoc.

* Cing nhu vdy cong thie 13.11 ¢d thé bicn d(';i thanh:

1 DXL Yaw 24P

K thlpl Zq_ﬂqlpl z_q;!.pl

q g
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Cong thite 13.15 ¢dn goi 12 chi s& trung binh dicu hoa.

Trds lai vi du 13.4, ta tinh chi s8 ng hyp khdi lugng hang hoéa udu thy clia
¢d 3. miL hang theo phu’dnb phap Laspeyres:
Z‘hpn 1120

ZQUPU 900

K& qua cho thi'y lugng ticu thy ciia ba mat hang trién nam 2000 so vdi nam
1995 biing 1244 % hay ting 24,4 %.

=1,244 =124,4%

Dura vao si lidu ciia bing 13.4, ta 1ap bing 13.6 d€ tinh chi s3 10ng hop khoi
ltdng theo cong thife chi s& trung binh s6 hoc 13.13 va 13.14

Béng 13.6

Mit | Pon Giit don vi Laurgng tiGu thu
hang v ¢ 1000d) ( HO00dY ) Putlo d Iy
tinh | 1995 | 2000 | 1995 1 2000 (ir.d)
i Il s I
Puting kg 5.0 6,0 14}.(} 13.0 50 (1,LO5SS5 1.3
Vil mil 441,03 50,0 20,0 25,0 B(H} 0,8848Y 1.25
Diu 1t 100.0 12,2 50 5.5 50 ().0555 1.1
in '
Cong 900 !

Thay s& li¢u trong biing 13.6 vio cong thife 1313 va 13,14 1 e
YigdoPo  13x50+1,25x800 + LI1x50 _ 1120
> q0po 50 + 800 + 50 900

lq= =1,244 =124,4%
hodc:
lq = Ziqd“ =1,3%x0,0555+1.25%x 00,8889 + 1,1x0,0555 =1,244 = 124.4%

Chi 58 t8ng hop khoi lugng Laspeyres thuting durde st dung vi viadi cich chon
gid & k¥ gdc lam trong s6, s& gitip ching ta tinh chi & 18ng hop khoi hedng
mot cich nhanh chéng, vi pylic ndo ciing ¢ sdn.

13.3 VAN pE CH()N QUYf}'N SO (TRONG $0) CHO CHi $O TONG
HQP o

Quydn sO cia chi s téng hyp 12 dai lugng dude ¢d dinh gidng nhau § 1t s&
vl mau s8. Quydn s cla chi 50 cb Gic dung hidu hién val (rd guan trong cuia
mdi phin tir hay b phiin trong toin b Wng the.
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Trén diy chiing 1a da nghién ctu cich xdy dung chi s& 18ng hop gid ¢d va
chi 53 t3ng hop khdi ludng. con cc chi ticu khdc, chi s& dude xiy dung nhu
th¢ ndo? Nhu ta biél, cic chi tidu nghién cfu dwde chia thinh hai nhém.
Nhdm cdc chi ti¢u chil lugng va nhdm cdc chi tiéu khéi lwgng. Chi ticu gid
¢id niim trong nhém cde chi tiéu chil lugng, nén vide xdy dung chi s6 cla
cdce chi tiCu cdn lai cling dude thie hién-wiing W nhy chi tidu gid ¢d. Cling
vay. chi titu khdi lugng sén pham niim trong nhém edc chi tiéu khoi tugng,
nén vi¢ce xiy dung chi s@ clia cdc chi tiéu ¢on fai ciing dude thue hicn wang
w nhu chi ticu khai ludng sin phim.

Cu the, khi ding chi si tdng hap d€ nghicn citu bidn dong ciia chi Géu chit
Iweing. thi quyén & thuding 1a chi ticu khdi lugng ¢6 lién quan va o dinh &
k¥ nghiCn cttu. Con d€ nghicn cifu bicn dong ciia chi idn Khoi lwgng, ihi
quy¢n s§ thrisng 12 chi tidu chdl ludng ¢6 1ién quan va o8 dinh & ky goc.

e Cic chi s310ng hgp chi tiéo chit lugng:

Zpi‘h
s X
Z/MI

Chi s6 15ng hgp gid cd:

Chi s0 13ng hdp gid thanh: I,
Z’n‘h

o ZW1 T

Chi «6 tHng hgp NSLD:
‘ ZW>T|

o DN,
Chi s3 1ong hop NS thu hoach: Iy =2=2——

. D> NyD,
L S

o Cic chi 80 16ng hgp chi ti¢u khéi lygng:

T

i . : . . FA
Chi s& tdng hgp KLSP SX: qu "0

L N Z%/n L
T Zq,p“ TP
Z‘h)pu
ZT, ]

S TW,

Chi & 10ng hap KLSP ti¢u thy:

Chi s 10ng hap s& cOng phan:
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ZDINH
ZDUN(I

Chi s6 tong hgp didn tich:

V.vV.

134 CHi 50 KHONG GIAN

Chi s& khdng gian 1a chi s6 so sdnh cic hién tigng ciing loai nhung qua diéu
ki¢n khong gian khic nhau, Vide, So sanh lugng hing hin ra va gid ca cdc
mat hang ¢ hai thi truting TP.HCM va Ha Noi.

13.5.1. Chi s& tdng hop khdi legng khing gian

Khi tinh chi s& tdng hgp khdi lugng theo khdng gian cd th¢ diing gid ¢d dinh
(Gid so sinh) do Nha nuée ban hanh hofic gid trung binh ting mit hang &
hai thi truding lam rong s0.

Cong thite chi s8 1Ong hgp khoi Iwdng d hai thi ruding A va B:

ZquC

(A/B (13.16)
) q - ZquC
Trong d6: pe 1A gid so sdnh cdc mithang.
— -+ !
l'l()l‘il.'i ]'-I(AIB} = _Z_q—A‘;__) lrong d‘-‘}: p — pAqA quB { lg.l?)
ZQBP Ga T4

13.5.2. Chi s6 téng hop gid cd khong gian
Khi tinh. chi s 18ng hgp gid cd khong gian, thi trong s 13 khdi huong sén
phim (hing hda) ctlng loai clia hai don vi hogc hai thi rudng cin so sdnh.
Cong thite chi s& 18ng hop gid ¢d & hai thi ruding A va B

L7y = ZPAQ
Y Z Q
Trong d6: Q=qa + Qg : Khdi lwgng sdn ph§m (hang héa) cling loai ctia hai
thi ruGng A va B. .
Vi du: Tai lidu vé glé cd va khoi llfdng hang tiéu thu ciia ba mdt hing L
hai thinh phd X va Y trong cing mou k¥ nhut sau

(13.18)
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Bing 13.7 .
Loai . Thanh phd X Thinh phd Y

hang | Gid don vi | Lugng hinguéu | Gid donvi | Ludng hang tiCu
héa (1000d) thy (tin) (1000d) thy (1dn)

A 50 250 4.8 262

B 4,6 430 49 392

C 6.9 187 . 6.8 213

Gid trung binh dan vi cia tirng mat hang:

. - 3% 250+ 4.8x 2062 C ez

Mithing A: p, = 507202 = 4,9 ngan dong

' 29U+ 202

- 4,6 x430+4,9x392 5
Mithang B: pp = . 1304392 = 4.7 ngin dong
30+
= 9x187+6,8x213 5
Mathing C: p,. = 0.9x e * 2 ; = 6,8 ngin ding
187 + 21

Chi s0 tong hop khdi Wwegng hang hod tico thy thinh phd X so vdi thinh phd

Y:

l v v, = Z‘pr (250x4.9) +(430x 4.7) + (187 x 6.8)
qIN.Y) ~ qup (202 % 4.9) + (392 x 4.7) + (213x 6.8)

= (1,9875

=498,75%
Ludng hang tidu thy ba mit hing trén ai thanh phé X s0 vdi thinh phd Y
bitng 98 7‘5‘% it han 1,25%.

Chi s3 10ng hdp gid ¢d hing hod 1i¢u thy thinh phu X so vdi thinh phd Y:

prQ 5(2‘50+262)+46(430+392)+() 0187 +213)
Y pyQ  48(250+262) +4.9430 +392)+6,8(187 + 213)

=(0,9887 = 98.87%

IptNr‘Y) =

Gid clia ¢it ba mit hang n6i rén, @i thinh phd X thip hon thinh phd Y 1A
1.13%.
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13.6 IIE THONG CHI SO

Bén canh viée nghién citu sy thay d6i cfia hién wgng gua thai gian vi
khong gian, phudng phép chi s8 ¢on cé thé diing d€ phan tich mire d6 dnh
hudng cha cdc nhan t§ d&n sy thay ddi ciia mdt chi ¢ kinh t& 3ng hdp
hiing cdch k&t hap cdc ¢hi s& nhan 13 1ai thanh he thdng chi s8.

Cd s3 d€ Hinh thanh he thong chi s0 12 mdi lién he thye (€ gilta cic chi tidu,
thudtng dude bidu hién dudi dang cdc cdng thite nhu:

Giid thinh dan x  Khéi lwing
vi san pham sin phim

Chi phi sin xuat

Ta ¢6 hé thdng ¢hi s0 twdng tng:

Chi s0 gid x  Chi s0 khoi =  Chi 58 chi phi
thanh lugng SP sdn xudt

Hoiic:

Gid hinl¢ don x  Ludng hang M ti¢u thy
vi ti¢u thy hiing hod

Ta ¢d hé thong chi s3 (wong Gng:

Chi s0 gid ¢i x  Chisd lugng = Chisd mifc tico
hing tiéu thu thy hang hoa

Teds lai vi du ciia biing 13.4, gid sif ta cdn phan tich bidn dong téng mitc tidu
thy hing hod qua hai ky nghién cifu do dnh hudng bdi nhdn 8 gid cd va
hrgng hing hda tiéu thy, Ta ¢6 hé thing chi sd:
loq =1pxTq
Trong d6:
Tng Chi 0 tdng mifc Liéu thy hing hoa.
lp : Chi s& gid tinh theo phtrdng phip Lua Pdaﬁthb
I, : Chi s& khdi lu'ung tinh theo phminb phép ¢la th]‘)(.,ylt.\

'Zpl‘h Zplfh anfh (13.19)
ZP(J% zpn‘li an% h

Thay s& liéu trong bing 13.4 vio hé thdng chi s0 13.19;
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13950 13951 1120

*
900 1120 ~ 900
1,55 = 1,246 x 1,244

SG uydt don:
ZPMI ?"anq” = (Zpi(h ‘zpuﬁh)*‘(zpu% ‘zpnqu)
13951 - 900 = (13951 — 1120) + ( 1120-- 900)
49" | =275,1 + 220°(ricu dom_)
S g doi:

qul"zpuqn__(me Zptl‘h) (Zp()QI ZPHQU

Zpuqu ZP()‘-IU ZPU%

4951 _ 2751 220
900~ 900 900
55% = 30,6% + 24,4%

Nhin xét:
Tang mide li¢u thy hing hod nam 2000 so vaéi ndim 1995 hilng 153%, (e ka
ting 55%. Wang tng ting 4951 tri¢u ddng 13 do dnh hudng cta hai nhin té:

* Do gid cd cdc mit hing ndi chung nim 2000 so vdi nim 1995 ting
24.6% 1am cho tOng mc 1idu thu hing hod tng 30,6%., wung ing
ting 275,1 riéu dong. :

= Do khdi lwgng cdc mil hang tiéu thy nim 2000 so vdi nim 1995
ting 24.4%, lam cho 8ng H'IU'L tién lhu hdng hn.’l ting 24 4%, Wionyg
dng ying 220 idd ddng.

# HE thing chi s0 ngodi vide dude sit dung d¢ phin tich bién ddng mdt hién
twgng do dnh nfdng bai cic nhiin 10 ¢ thianh, troag nhiéw wruting hap ngudsi
ta 161 dung k¢ thing chi »@ d¢ tinh ra midL chi s8 chua bidl, trong khi di hifi
cie chi sé con lai trong h¢ thdng 6.

< Hé thing chi s6 phén tich bi¢n ddng cia chi tiéu trung binh

Chi ti¢u trung binh chiu dnh hudng bifn ddng cha hai nhin t3: tidu thie
nghién etfu vi k&t ciu 18ng (hé. Vi du, bicn dong cia tién ludng trung binh
cia cOng nhiin trong xi nghi¢p 12 do bi&n ddng ciia bdn thin tién tong (ticu
thite nghién cifu) va bifn ddng k€t cdu cong nhan (k&1 cdu tong the) ¢d cic
muc lvdng khic nhau.
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fo
P

Mot céch téng quit, dua vio cnnb thite s& trang binh $6 hoc: X =

ta thd'y gid ri X 16n hay bé, phy thudc vao hai nhdn (8:

¢ Gid tri clia cdc x; 16n hay bé, 1am cho X 1dn hay bé.

fi
2.6

hudng nghiéng v& lugng bi€n x; ndo cé

. thay ddi, lam ¢ho x thay d6i theo. Cu thé Ja gid tri X ¢6 xu

f, w
— chim Ly trong 16n.
2.fi
Heé théng chi s duge sit dung d& phén tich dnh hudng bi€n dang cla cdc
nhén (& d€n bién dong cla chi ucu trung binh,
Ta s dung cdc ky hi¢u sau:
X| vi X Ludgng bién ciia tidu thite k¥ nghién cttu va ky géc.
X| vi Xo: S0 trung binh k¥ nghién et va ky goc.

£ va fy: SO don vi tong thé k¥ nghién citu va ky gdc,

Ta cé hé théng chi 56:
lefl lefl anfl
Yfo 2 >

anfu - Zx()fz th)f(l (1320
an. Zfl zfn
Cong thite 13.20 vi€t gon thanh:
X _ X1 X0l
X0 X0l Xo (13.21)

@ 2 6
(1) Chi s8 c#u thinh khd bi&n, néu l1&n bién dong cha chi tiéu trung binh
gita hai k¥ nghi€n ciu. .
(2) Chi s& c&u thinh c& dinh, néu 1&n blén dong clia chi tiéu trung binh do
dnh hudng ciia ri€ng ticu thiic nghién cifu. |
(3) Chi s5 dnh hudng ket Lﬁ'u, néu 1én bi€n dong cla chi tidu trung binh do
~ anh hudng cha riéng k&t ciu tdng thé.

Vi dy: Mt xi nghiép c6 3 phin xﬂéng cding sin xuit mét loai san phdm, s0
li¢u cho trong Biang 13.8
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Bang 13.8
K¥ goc K¥ nghicn cifu
Phin | Sinludngicii) |} Gid thinh dv Sin Gid thanh dv
xusng (qo) (1000a)Zg) | wdngledd) 1 (1000dxZ;)
(q;)

A 1000 1y 3000 9

B 2500 12 ' 3000 11,5

C 4500 13 1000} 12.5
Tong | 8000 12000

B¢ phan tich bifn dong cGa gid think trung binh do dnh hurdng bdi cde nhin
td ¢6 [ién guan, he thdng chi & 13.21 duge vidt las:;

L _ 7 7
Zo Zoy 2o

V(Iii.:
E 14 H
il l 19000 - 062 I'lg(]

= =,

g 12000

- z 9
0 = 200 _ 98500 ~1231ngd
Sq, 8000

7 L)
- 2 7de 129000 1075 ngd
dq 12000

Thay s& vao hé thong chi so:
992 992 10,75

= X
12,31 10,75 12,31
0,806 =0,9228x 0,873

SO iyt doi: L
(z1 —720)={(Z1 —Zn1 Y+ (201 —Z0)
9,92-12,31=(9,92-10,75) +(10,75-12,31)

— 2,39 = (=0,83) + (~1,56)(ngan ddng)
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S& trdng doi;

(EI:E(J) _ (;1 :Eul ) N (Em_—Eu)
7.0 Zo Zo
- 2§39 -0, 83 —1,56
12,31 12,31 12.3]
— 0,194 = (=0,067) + (=0,127)
—19.4% = (=06,7%) + (—12,7%)

Nhiin xét:
Gid thanh trung binh k¥ nghi¢a cdu so véi k¥ goc biing 80.6% . tfc la giam
19.4% . hay giam 2,39 ngan ddng, la do dnh hudng hdi hai nhiin 1&:

- Do gid thanh noi chung clia cdc phin xudng gidm 7.72% lam Lhn #id thiinh
trung binh glam 6,7%, hay giam (,83 ngan ddng.
- Do k& cin sidn Iwgng thay déi, 1lam cho gid thinh trung binh gidm 12,7%,
hay giim 1,56 ngiin ddng.

< H@ thdng chi sé phan tich bi&n ding téng Wgng bién ticu thife ¢é si
dung chi tiéu trung binh
Trong nhiu trusng hap chi tiéu trung binh ¢6 quan h¢ vé 1éng lugng hicn
(icu thite. NG 13 mdt nhin & ¢iu thinh tong lugng bi&n ticw thire. Vi du:
Téng sénlugng =  NSLD trung binh Tang 8§ cOng nhin
.} cOng nhin

Téng chi phi = Gid thanh (rung - x  Tdng sin pham

sin xudl binh 1 DVSP

Ta xdy dung dwe h¢ thiing chi s8 urong dng:

ChisSi@ngsin = Chis§ NSLD x  Chi s 18ng 6 cOng
lugng trung binh nhan

1t

Chi & 1ong chi Chi s& Gid thanh trung  x  Chi s8 10ng sédn
phi sdn xudt hinh | DVSP phim

Téng qudt: M =;x2f
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EIZﬂ_X]Zfl xto, _ (1322)
X(}Zf“ xto] qufU B

Dva vao vi dy cho wong bing 13.8, st dung hé théng chi s& a8 phin tich
bi€n ddng tdng chi phi sdn xudt ¢6 lién quan d&n bi€n dong clia gid thanh
trung binh.

Hé thong chi s&:

Cong thite 13.22 dudge viét lai:

_E.qu_qu] 20,9
zan(, zanl ZUZ%

Thay s6 liCu trong bing 13.8 vao cong thife 13.22 ta ¢6:
9,92x12000  9,92%12000 y 12,31x 12000

12,31 8000 12,31x12000  12,31x 8000
1,2088 = 0,806 x 1,5

S& yét dbi
213.q) — 20 2.9y = (21 ~20) > q; + (O, - 3. q0)70
9,92.12000-12,31 .8000 = (9,92 -12,31)12000 + (12000 — 8000)12,31
20560 = —28680 + 49240 (ngan déng)
SO urdng dai;
2y 4 -2 d0 @ -z0yar (Fd - a0k
' EUZCIU B EUZQ() Z"Z‘ln

20560 _ - 28680 49240
08480 98480 98480 -
0,2088 = —0,2912 + 0,5

20,.88% =—29,12% + 50%

Nhin xét;

Téng chi phi ky nghién cifu so véi ky gdc bling 120.88%, ufc 1a tang
20,88%, twdng ng (Ang 20560 ngan ddng, 13 do dnh hudng bdi hai nhin 13

- Do gi4 thanh trung binh gidm 19,4% 1am cho @og chi phi gidm 29,12%
hay gidm 28680 ngin ddng.

- Do sdn lugng lang 50%, lam cho tdng chi phi taing 50% hdy ting 49240
ngan dong.
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BANG 1

BANG GIA TRIHAMMATDO f(z) =

Phiin thip phéin cia z

../

1
e -
V2n

0.00

0.01

D.02

0.03

0.04

- 005 ¢

0.06

0.07

0.08

0.09

0.1
0.2
0.3
04
05
0.6
0.7
0.8
09
1.0
1.1
1.2
13
14
1.5
16
17
1.8
19
20
24
22
23
24
25
26
27
28
29
3.0
3.1
32
33
34
35
36
37
38
39

0.3969
0.3870
0.3910
0.3814
0.3683
0.3521
0.3332
0.3123
0.2897
0.2661
0.2420
0.2179
0.1942
0.1714
0.1497
0.1295
0.1109
0.0940
0.0790
0.0656
0.0540
0.0440
0.0355
0.0283
0.6224
0.0175
0.0136
0.0104
0.0079
0.0060
0.0044
0.0033
0.0024
0.0017
0.0012
C.J009
0.0006
0.0004
0.0003
0.0002

0.3989
0.3965
0.3902
0.3802
0.3668
0.3503
0.3312
0.3101
0.2874
0.2637
0.2396
0.2155
0.1919
0.1691
0.1476
0.1276
0.1092
0.0925
0.0775
0.0844
0.0529
0.0431
0.0347
0.0277
0.0219
0.0171
0.0132
0.0101
0.0077
0.0058

0.0043 .

0.0032
0.0023
0.0017
0.0012
0.0008
0.0006

.0.0004

0.6o03
0.0002

0.3989
0.3961
0.3894
0.3790
0.3653
0.3485
0.3292
0.3079

-0.2850

0.2613
0.2371
0.2131
0.1895
0.1668
0.1456
0.1257
0.1074
0.0909
0.0761
0.0632
0.0519
0.0422
0.0339
0.0270
0.0213
0.0167
0.0129
0.0009
0.0075
0.0056
0.0042
0.0031

0.0022

0.0016
0.0012
0.0008
0.0006
0.0004
0.0003
0.0002

0.3988
0.3956
0.3885
0.3778
0.3637
0.3467
0.3271
0.3056
0.2827
0.2589
0.2347
0.2107
0.1872
0.1647
0.1435
0.1238
0.1057
0.0893
0.0748
0.0620
0.0508
0.0413
0.0332
0.0264
0.0208
0.0163
0.0126
0.0096
0.0073
0.0055

0.0040
0.0030

0.0022
0.0016
0.0011
0.0008
0.0005
0.0004
0.0003
0.0002

0.3986
0.3851
0.3876
0.3765
0.3621
0.3448
0.3251
0.3034
0.2803
0.2565
02323
0.2083
0.1848
0.1626
0.1415
0.1218
0.1040
0.0878
0.0734
0.0608
0.0438
0.0404
0.0325
0.0258
0.0203

0.0158

0.0122
0.0093
0.0071
0.0053
0.0039
0.0029
0.0021
0.0015
G.0011
0.0008
0.0005
0.0004
0.0003
0.0002

0.3984
0.3945
0.3867
0.3752
0.3605
0.3429
0.3230
0.3011
0.2780

0.2541

0.2299
0.2059
0.1826
0.1604
0.13%4
0.1200
0.1023
0.0863
0.0721%
0.0596
0.0488
0.0396
0.0317

-0.0252

0.0198
0.0154
0.0119

0.0091 -

0.0065.
0.0051
0.0038
0.0028
£.0020

- 0.6015

0.0010
0.0007
0.0005
0.0004
0.0602
0.0002

0.3982
0.3939
0.3857
0.3739
0.3589
0.3410
0.3209
0.2989
02756
0.2516
0.2275
0.2036
0.1804
0.1582
0.1374
0.1182
0.1006
0.0848
0.0707
0.0584
0.0478
0.0387
0.0310
0.0246
0.0154
0.0151
0.0116
0.0088
0.0067
0.0050
0.0037
0.0027
0.0020
0.0014
0.0010
0.0007
0.0005
0.0003
0.0002
0.0002

0.3980
0.3932
0.3847
0.3725
0.3572
0.3391
0.2187
0.2966
0.2732
0.2492
0.2251
0.2012
0.1781
0.1361
0.1354
0.1163
0.0989
D.0833
0.0694
0.0573
0.0468
0.0379
0.0303
0.0241
.0.0188
0.0147
0.0113
6.0086
- D.0CES
0.0048
0.0036
0.0026
0.0018
0.0014
0.0010
0.0007
0.0005
0.0003
0.0002
0.0002

0.3977
0.3925
0.3836
0.3712
0.3555
0.3372
1.3166
0.2943
0.2709
0.2468
0.2227
0.1989
0.1758
0.1539
0.1334
0.1145
0.0973
0.0818
0.0681

0.0562
2.0459

0.0371

0.0207

0.0235
0.0184

0.0143
0.0110
0.0084
0.0063
0.0047
0.0035
0.0025
0.0018
0.0013
n.0003
0.0007
0.0005
0.0002
0.0002

0.0001

0.3973
0.3918
0.3825
0.3697
0.3538
0.3352
0.3144
0.2920
0.2685
0.2444
0.2203
0.1965
01736
0.1518
0.1315
0.1127
0.0057
0.0804
00669
0.0551

0.0449
0.0363
0.0290
0.0229
0.0180
0.0139
0.0107
0.0084
0.0061
0.0048
0.0034
0.002¢
0.0018
0.0013
0.0009
0.0006
0.0004
0.0003
0.0002
0.0001
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BANG 2

PHAN PHOI CHUAN

K
#
./J
E

. D
NUE I
' LIRS

i

e e b
i i

Phiin thip phén cua 7

T T P T el M =0,475

Z

0.00

0.01

0.02

0.03

0.04

0.05

0.08

0.07

0.08

0.09

0.0
0.1
0.2
0.3
0.4
a5
06
0.7
0.8
0.9
1.0
1.1
3.2
1.3
1.4
1.5
16
1.7
1.8
1.8
2.0
21

.22
23
2.4
2.5
26
2.7
2.8
2.9
30
3.1
3.2
33
3.4
35
36
37
38
39

0.0000
0.0398
0.0793
0.117¢
0.1554
0.1915
0.2257
0.2580
0.2881
0.3159
0.3413
0.3643
0.3849
0.4032
0.4192
0.4332
0.4452
0.4554
0.4641
0.4713
0.4772
0.4821
0.4861
0.4593
0.4918
0.4838
£.4953
0.49865
04974

0.4981

0.4987
0.4990
0.4993
0.4995
0.4997
0.4998
0.4998
0.4999
0.4999
0.5000

0.0040
0.0438
0.0832
0.1217
0.1591
0.1950
0.2291
0.2611
0.2940
0.3186
0.3438
0.3665
0.3869
0.4049
0.4207
0.4345
0.4463
0.4564
0.4649
0.4719
0.4778
0.4826
0.4864
0.4896
0.4920
0.4940
0.4955
0.4966
0.4975
0.4982
0.4987
0.4991

+0.4953

0.4995
0.4997 -
0.4998
0.4998
0.4999
0.4999

0.5000

0.0080
0.0478
0.0871
0.1255
0.1628
0.1985
0.2324
0.2642
0.2939
0.3212
0.3461
0.3686
0.3888
0.4066
0.4222
0.4357
0.4474
0.4573
0.4656
0.4726
0.4783
0.4830
0.4868
0.4898
0.4922
0.4941
0.4956
0.4967
0.4976
0.4982
0.4987
0.4991
0.4994
0.4995
0.4997
0.4998
0.4999
0.4999
0.4990
£.5000

0.0120
0.0517
0.0910
0.1293
0.1664
0.2019
0.2357
0.2673
0.2967
0.3238
0.3485
0.3708
0.3907
0.4082
0.4236
0.4370
0.4484
0.4582
0.4664
0.4732
0.4788
0.4834
0.4871
0.4901
0.4925
0.4943
0.4957
0.4968
0.4977
0.4983
0.4988
0.4991
0.4994
0.4996
0.4997
0.4998
0.4999
0.4999

0.4999

0.5000

0.0160
0.0557
0.0948
0.1331
0.1700
0.2054
0.2389
0.2704
0.2995
0.3264
0.3508
0.3729
0.3925
0.4099
0.4251
0.4382
0.4495
0.4591
0.4671
04738
0.4793
0.4838
0.4875
0.4904
0.4927
0.4945
0.4959
0.4969
0.4977
0.4984
0.4088
0.4992
0.4994
0.4986
0.4997
0.4998
0.4999
0.4999
0.4999
0.5000

0.0199
0.0596
0.0987
0.1368
0.1736
0.2088
0.2422
0.2734
0.3023
0.3289
0.3531
0.3740
0.3944
0.4115
0.4265
0.4394
0.4505
0.4599
0.4678
0.4744
04798
0.4842
0.4878
0.4906
0.4929
0.4946
0.4960
0.4970
0.4978
0.4984
0.4989

0.4992°

(.4594
0.4996
0.4997
0.4598
0.4599
0.4999
0.4999
0.5000

0.0239
0.0636
0.1026
0.1406
01772
0.2123
0.2454
0.2764
0.3051
0.3315
0.3554
0.3770
0.3962
0.4131
0.4279
0.4406
0.4515
0.4508
0.4686
0.4750
0.4803
0.4846
0.4881
0.4909
0.4931
0.4948
0.4961
0.4971
0.4979
0.4985
0.4989
0.4992
0:4004
0.4996
0.4997
0.4998
0.4999
0.4999
0.4999
0.5000

0.0279
0.0675
0. 1064
0.1442
0.1808
0.2157
0.2486
0.2794
0.3078
0.3340
0.3577
0.3730
0.26880
0.4147
0.4292
0.4418
0.4525
0.4616
0.4693
0.4756
0.4808
0.4850
D.4884
0.4911
0.4832
0.4949
0.4962
0.4972
0.4979
0.4985
0.4982
0.4992
0.4995
0.4996
0.4997

0.4998

0.4929
0.4999
0.49959
0.5000

0.0319
0.0714
0.4103
0.1480
0.1544
0.2190
0.2517
0.2823
0.3106
0.3365
0.3599
0.3810
0.3997
0.4162
0.4306
0.442%9
0.4535
0.4625
0.4699
0.4781
0.4812
0.4854
0.4887
0.4913
0.4934
0.4951
0.4963
0.4973
0.4580
0.4986
0.4990
(0.4993
0.4985
0.4996
0.4997
0.4598
0.49989
0.4999
0.49589
0.5000

0.0359
0.0753
0.1141
0.1547
0.1879
D.2224
0.2549
0.2852
0.3133
0.3389
0.3621
0.3820
0.4015
04177
04319
0.4441
0.4545
0.4633
0.4706
0.4767
0.4817
(.4857
(.4890
0.4916
0.4836 -
0.49352
0.4964
0.4974
0.4981
0.4986
0.4990
0.4993
0.4995
0.4097
0.4998
0.4998
0.4999
0.4999
0.4999
0.5000




BANG 3

kidm dink
hai bSn

,0250

PHAN PHOI STUDENT

10,05, 19=* 2,093

kidm dinh T

mmbén/ :
, :

s

10,05 : 19= 1’ 729

L w02 —~ A 005
2093 0 +2093 0 1,729 t,
Bic urdo(v) L 1o Lius Lyuzs Lk oy b cuss
3 3.078 6.314 12,706 31.821 63.656
2 1.886 2.920 4.303 6.965 9.925
3 1.638 2.353 3.182 4.541 5.841
4 1.533 2132 2.776 3.747 4.604
5 1.476 2.015 2.571 3.365 4.032
6 1.440 1.943 2447 3.143 3.707
7 1.415 1.895 2.365 2.998 3.499
8 1.397 1.860 2.306 2.896 3.355
9 1.383 1.833 2.262 2.821 3.250
10 1.372 1.812 2.228 2.764 3.169
1 1.363 1.796 2.201 2.718 3.106
12 1.356 1782 2.179 2.681 3.055
13 1.350 1771 2.160 2.650 3.012
14 1.345 1.761 2.145 2.624 2977
15 1.341 1.753 2.131 2.602 2.947
16 1.337 1.746 2120 2.583 2.921
17 1.333 1.740 2.110 2.567 2.898
18 1.330 1.734 2.101 2.552 2.878
19 1.328 1.729 2.093 2.539 2.861
20 1.325 1.725 2.086 2.528 2.845
21 1.323 1.721 - 2.080 2518 2.831
22 1.321 1.717 2.074 2,508 2.819
23 1.319 1.714 2,069 2.500 2.807
24 1.318 1.711 2.064 2.492 2.797
25 1.316 1.708 2.060 2.485 2.787
26 1,315 1.706 2.056 2.479 2.779
27 1.314 1.703 . . 2.052 2.473 2.771
28 1.313 1.701 2,048 2.467 2.763
29 1.311 1699 2045 2.462 2,756
30 1310 . 1.697 2.042 2.457 2.750
40 1.303 . 1.684 2.021 2423 2.704
60 1206  1.671 2.000 2.390 2.660
120 1.289 1.658 1.980 2358 2.617
z 1.282 1.645 .2.326 2.576

1.960
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vaéz .
Pl 1> 10,6453 =0,10

1 ] : 01
7 4 6 10 12 .2°
10,645 *
2 2 2 2 2
Bac e do (V) L0.995 X0.990 X0.975 X0.950 X0.900
1 0.000038 0.000157 0.000982 0.003932 0.015791
2 0.010025 0.020100 0.050636 0.102586 0.210721
3 0.071723 0.114832 0.215795 0.351846 0.584375
4 0.206984 0.297107 0.484419 0.710724 1.063624
5 0.411751 0.554297 0.8312090 1.145477 1.610300
8 0.675733 0.872083 1237342 1.635380 2.204130
7 0.989251 1.239032 1.685864 2167349 2.833105
8 1.344403 1.646506 2179725 2.732633 3.489537
9 1.734911 2.087889 2.700389 3.325115 4.168156
10 2.155845 2.558199 3.246963 3.940295 4865178
17 2.603202 3.053406 3.815742 4.574809 5.577788
12 3.073785 3.570551 4.403778 5.226028 6.303796
13 3.565042 4.108500 5.008738 5.891861 7.041500
14 4.074659 4.660415 5.628724 6.570632 7.789538
15 4600874 5.229356 6.262123 7.260035 8.546753
16 5.142164 5.812197 6.907664 7.961639 9.312235
17 5.697274 6.407742 . 7.564179 8671754 10.085183
18 6.264766 7.014903 8.230737 9.300448 10.864537
19 6.843923 7.632608 B.906514 10.117006 11.650912
20 7.433811 B.260368 9.500772 10.850799 12.442601
21 8.033602 8.897172 10.282907 11.591316 13.239596
22 8.642681 9.542404 10.982330 12.338000 14041490
23 9.260383 10.195689 11.668534 13.090505 14847954
24 9.886199 10.856349 12.401146 13.848422 15.658679
5 10.519647 11.523951 13.119707 14.611396 16.473405
26 11.160218 12.198177 13.843881 15.379163 17.291880
27 11.807655 12.878468 14573373 16.151395 18.113889
28 12.461281 13.564666 15.307854 16.927876 18.930235
29 13.121067 14.256406 16.047051 17.708381 19.767740
a0 13.786682 14.953464 16.790756 18.492667 20.599245
40 20.706577 22 164201 24.433058 26500296 29.050516
50 27.990825 29.706725 32.357385 34.764236 37.688637
60 35.534397 37.484796 40.481707 43.187966 46.458885
70 43.275305 45.441700 48.757536 51.739263 £5.328045
80 51.171933 53.539983 57.153152 60.391459 64.277842
100 67.327533 70.064995 74.221882 77.920442 82.358127

299



BANG 4 (Ti€p theo)

2

Bic 1yt do (V) %0.100 Xg.oso X%‘ozs X%mo X%.uns
1 2.7055 3.8415 5.0239 6.6349 7.8794
2 4.6052 5.8915 7.3778 9.2104 10.5965
3 6.2514 7.8147 9.3484 11.3449 12,8381
4 7.7794 9.4877 11.1433 13.2767 14.8602
5 9.2363 11.0705 12.8325 15.0863 167496
8 10.6446 12,5916 14.4494 16.8119 18.5475
7 12.0170 14.0671 16.0128 18.4753 20.2777
8 13.3616 15.5073 17.5345 20.0902 21.9549
9 14 6837 16.9190 19.0228 21.6660 235893
10 15.9872 18.3070 20.4832 23,2093 25.1881
1 17.2750 19.6752 21.9200 24.7250 26.7569
12 18.5493 21.0261 23.3367 26.2170 28.2997
13 19.8119 22.3620 24,7356 27.6882 29.8193
14 21.0641 23.6848 26.1189 29,1412 31,3194
15 22.3071 24.9958 27.4864 30.5780 32.8015
18 23.5418 26.2962 28.8453 31.9999 34.2671
17 24,7690 27.5871 30.1910 33.4087 35.7184
18 25.9894 28.8693 31,5264 34.8052 37.1564
19 27.2038 30.1435 32.8523 36.1908 38.5821
20 28.4120 31.4104 34.1696 37.5663 39.9969
C 21 29.6151 32.6706 35.4789 38,9322 41.4009
22 30.8133 33.9245 36.7807 40.2894 42.7957
23 32.0069 35.4725 . 38.0756 41,6383 44.1814
24 33.1962 36.4150 39.3641 42.9798 45,5584
25 34.3816 37.6525 40.6465 44.3140 46.9280
26 35.5632 38.8851 41.9231 45.6416 48.2898
27 36.7412 40.1133 43,1945 46.9628 49.6450
28 37.9159 41.3372 44.4608 48.2782 50.9936
29 39.0875 42.5569 45.7223 49.5878 52.3355
30 . 40.2560 43.7730 46.9792 50,8922 53.6719
40 51.8050 55.7585 59.3417 63.6908 66.7660
50 63.1671 67.5048 71.4202 76.1538 79.4893
80 74.3970 79.0820 83.2977 88.3794 91.9518
75 855270 90.5313 95.0231 100.4251 104.2148
80 96.5782 101.8795 106.6285 112.3288 116.3209
100 118.4980 124.3421 129.5613 135.8069 140.1697
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BANG § PHAN PHOIF (a=0.1)

e

0,10
3,52 P

ad
P(E

5 $3,52)=030

Bac i do clia UF 50 (V)

Bic ur do cia
miu s (V2 1 2 3 4 5 5] 7 8 9

1 39.86 4950 5359 5583 57.24 5820 5891 5844 59.86
2 853 900 9.16 9.24 9.29 933 935 937 938
3 554 546  5.39 5.34 5.31 528 527 525 524
4 454 432 419 411 405 401 398 395 394
5 406 378 382 3.52 3.45 340 337 334 332
6 378 346 329 318 3.1 305 301 298 296
7 359 326  3.07 296 2.88 283 278 275 272
8 346 311 292 2.81 273 267 262 259 258
) 336 3.01 2.81 2.69 261 255 251 247 244
10 329 292 273 261 252 246 241 238 235
11 323 286 266 2.54 2.45 239 234 230 227
12 318  2.81 261 248 239 233 2928 224 221
13 314 276 256 2.43 235 228 223 220 218
14 310 273 252 2.39 2.31 224 219 215 212
15 307 270 249 2.36 2.27 221 216 212 209
16 306 287 246 233 224 218 213 209 206
17 303 264 244 2.31 222 215 210 206 203
18 anl 282 242 2.29 2.20 243 208 204 200
19 209 261 2.40 227 2.18 211 206 202 1.98
20 267 259 238 225 2.16 200 204 200 1.96
21 286 257 236 223 2.14 208 202 198 195
22 205 256 235 222 213 206 201 197 1.93
23 204 255 234 2.21 2.11 205 189 195 192
24 293 254 233 2.19 2.10 204 1988 1.9 1.91
25 292 253 232 218 2.09 202 197 193 1.89
26 291 252 23 2.17 2.08 2.01 196 1.92 1.88
27 290 2.5 2.30 2.17 207 2.00 195 1M 1.87
28 289 250 229 216 2.06 200 194 180 1.87
29 289 250 228 2.15 2.06 199 193 189 186
30 288 249 228 244 2.05 198 193 188 1.85
40 284 244 223 2.09 200 103 187 183 1.79
60 279 239 218 2.04 1.95 187 182 177 1.74

120 275 235 213 1.99 1.90 182 1717 172 1.68

# 2.71 230 . 208 1.94 1.85 177 1.72 1.67 163
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ANG 5§ (ti&p theo) - (= 1fL1)

Bie tr do cda Wy s (V)

3ic s do coa
miu st (Va) 10 12 15 20 24 30 40 60 120

-

60.19 60.71 6122 6174 6200 6226 6253 6279 6306 63.33
939 9.4 942 944 945 946 9.47 947 948 9.49
523 522 520 518 518 517 5.16 515 5.14 513
4 3.92 390 387 384 383 3.82 3.80 379 378 376
5 3.30 327 324 321 319 347 316 314 312 310
6 294° 290 287 284 282 280 278 276 274 272
7 270 267 263 259 258 256 254 251 249 247
8

251 250 246 242 240 238 2.36 2.34 232 229

9 242 238 234 230 228 225 223 221 218 216
10 232 228 224 220 218 216 213 211 208 206
11 225 221 247 212 210 208 205 203 200 197
12 219 215 210 206 204 201 199 19 193 190
13 214 210 205 201 198 196 193 19 188 185
14 210 205 201 196 194 191 1.8 186 1.83 180
15 206 202 197 192 180 187 185 182 179 176
15 203 199 184 180 187 184 181 178 175 172
17 200 196 191 18 184 181 178 175 172 169
18 198 193 189 184 181 178 175 172 169 166
19 196 191 186 181 179 176 173 170 167 163
20 194 189 184 179 177 174 171 168 164 18t
21 192 187 183 178 475 172 169 166 162 159
22 190 186 181 176 173 170 167 184 160 157
23 180 184 180 174 172 169 186 162 159 155
24 188 183 178 173 170 167 164 161 157 153
25 187 182 177 172 168 166 163 15 156 152
26 . 186 181 176 471 188 165 161 158 154 150
27 . 185 18 175 170 167 164 160 157 153 149
28 184 179 . 174 169 166 . 1.63 159 156 152 148
29 . 183 178 173 468 165 162 158 155 151 147
30 182 177 172 167 184 181 157 154 150 146
40 176 171 . 166 161 157 154 151 147 142 138
60 171 166 160 354 151 148 144 140 135 129
120 165 160 155 148 145 141 137 132 126 119
, 1.60 155 149 142 138 134 130 124 147 100
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BANG 5 (Ti€p theo)

(a = 0.05)

Bic uf do clha wf 36 (V)

Bic 1 do cha

miusd (Vz) 1 2 3 4 5 6 7 8 ]
1 161.4 1995 2157 2246 2302 234 2368 2389 2405
2 1851 19.00 4916 19.25 1930 1933 1935 18.37 1838
: 1013 955 928 912 901 8 8.89 8.85 881
4 771 684 659 639 626 616 609 6.04 .00
5 661 579 541 519 505 495 488 4.82 4.77
6 509 514 476 453 438 428 4.24 415 410
7 559 474 435 412 397 387 379 373 3.68
8 532 446 407 384 369 358 3.50 3.44 3.39
9 512 426 386 363 348 337 3.29 323 318
10 496 410 371 348 333 322 3.14 3.07 3.02
11 484 398 2359 336 320 309 3.01 2.95 2.90
12 475 389 349 326 311 3.00 291 2.85 2.80
13 467 381 341 318 303 292 2.83 277 2.71
14 480 374 334 311 296 285 276 270 265
15 454 . 368 329 306 280 279 271 2.64 2.59
16 449 363 324 301 285 274 2.66 2.59 254
17 445 359 320 296 281 270 261 255 249
18 441 355 316 293 277 266 2.58 2.561 2.46
19 438 352 313 280 274 283 2.54 2.48 2.42
20 435 349 310 287 27t 260 2.51 .2.45 239
21 432 347 307 284 268 257 2.49 242 - 237
22 430 344 305 282 266 255 246 2.40 2.34
23 428 342 303 280 284 253 2.44 237 2.32
.24 426 340 301 278 262 251 2.42 2.38 230
25 424 3390 209 276 260 249 240 2.34 228
26 423 337 298 274 259 247 2.39 232 2.27
27 421 335 286 273 257 246 2.37 2.31 225
28 420 334 295 271 256 245 236 22% 2.24
29 418 333 293 270 255 243 235 2.28 2.22
30 417 332 292 269 253 242 233 2.27 2.21
40 408 323 284 261 245 234 225 218 2.12
60 400 315 276 253 237 225 217 210 2.04
120 392 307 268 245 229 218 2.09 2.02 1.96
= 384 300 2680 237 221 210 2.01 1.94 1.88

303



BANG 5 (Ti€p theo)

(. =0.05)

Bic tu do cla t¥ s6 (V)

Rac 1y do cla
miusd (Vo) 10 12 15 20 24 30 40 60 120 ¥

1 2419 2430 2459 2480 2491 2501 2511 2522 2533 2543
2 1040 1941 1943 1845 1045 1946 1947 1948 1949 195
3 879 874 870 B66 864 862 859 857 855 853
4 506 591 58 58 577 575 572 569 566 5863
5 474 468 462 456 453 450 446 443 440 436
6 406 400 384 387 384 381 377 374 370 367
7 364 357 351 344 341 338 334 330 327 323
8 335 328 322 315 3142 308 304 301 297 293
.9 314 307 301 284 290 28 283 279 275 271
10 2908 2901 285 277 274 270 266 262 258 2.54
1 285 279 272 266 261 257 253 248 245 240
12 275 269 262 254 251 247 243 238 234 230
13 267 260 253 246 242 238 234 230 225 221
14 280 253 246 239 235 231 227 222 218 213
15 254 248 240 233 229 225 220 216 211 207
15 249 242 235 228 224 219 215 211 206 201
17 245 238 231 223 219 215 210 208 201 19
18 241 234 227 219 245 211 206 202 1.97. 192
19 238 231 223 216 211 207 203 188 193 188
20 235 228 220 212 208 204 199 195 190 184
21 232 225 218 210 205 201 196 162 187 181
22 230 223 245 207 203 19 194 183 184 178
23 227 220 213 205 20t 196 191 186 181 176
24 225 218 211 203 188 194 189 184 179 173
25 224 216 209 201 19 192 187 1.8 177 171
26 222 215 207 199 195 19 185 180 175 169
27 220 213 206 197 193 188 18 179 173 167
28 219 242 204 19856 191 187 182 177 171 165
29 218 210 203 194 180 185 18% 175 170 164
30 216 209 201 193 189 184 179 174 168 1862
40 208 200 192 184 179 174 169 164 158 151
60 199 182 .18 175 170 165 159 153 147 139
120 191 183 175 166 161 155 150 143 135 126
x 183 115 167 157 152 146 139 132 122 100
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BANG 5 (Ti€p theo)

(e =0.025)

Bie we do elia 168 58 (V)

Bac wy do clia

mau 8o {(Vz2) 1 2 3 4 5 6 7 8 9

1 6478 7995 8642 8996 9218 9371 9482 9566 9633
2 3851 3000 3917 3925 3030 3933 3936 3937 3939
3 1744 1604 1544 1510 1488 1473 1462 1454 1447
4 1222 1065 998 960 936 920 907 898 890
5 1001 843 776 739 745 698 685 676 668
6 881 726 660 623 509 582 570 580 552
7 807 654 589 552 520 512 499 490 482
8 757 605 542 505 482 465 453 443 436
9 721 571 508 472 448 432 420 410 403
10 6.94 546 483 447 424 407 395 385 378
11 672 526 463 428 404 388 376 366 359
12 655 510 447 412 38 373 361 351 3.44
13 641 497 435 400 377 360 348 339  3.31
14 630 486 424 383 366 350 338 320 321
15 620 477 415 380 358 341 325 320 312
16 642 469 408 373 350 334 322 312 305
17 604 462 401 366 344 328 316 306 298
18 598 456 395 361 338 322 310 301 293
19 592 451 380 356 333 317 305 296 288
20 587 446 38 351 320 313 301 291 284
21. 583 442 382 348 325 309 297 287 280
22 579 438 378 344 322 305 203 284 276
23 575 435 375 341 318 302 290 281 273
24 572 432 372 338 315 209 287 278 270
25 569 429 369 335 313 297 285 275 268
26 566 427 367 333 310 294 282 273 265
27 563 424 365 331 308 292 280 271 263
3 561 422 363 320 306 . 200 278 260 261
29 550 420 361 327 304 288 276 267 259
30 557 418 350 325 303 287 275 285 257
40 542 405 346 313 200 274 262 253 245
60 529 393 334 301 279 2863 251 241 233
120 515 380 323 280 267 282 239 230 222
y 502 369 342 279 25 241 229 219 211
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BANG 5 (Tiép theo) (o = 0.025)

Biic ty do cha 1T s (V)

Bac uf do clia
miusd (V2) 10 12 15 20 24 30 40 60 120 ¥
[ ]

1 968.6 O76.7 9849 9931 997.3 1001 1006 1010 1014 1048

2 3040 39.41 3943 3045 3046 30.46 3947 3048 39.49 3050
3 4442 1434 1425 1417 1412 1408 1404 1399 1395 13.90

4 484 875 B66 656 851 846 841 836 831 826

5 667 652 643 633 628 623 618 612 607 602

6 546 537 527 517 512 507 501 49 490 485

7 476 467 457 447 441 436 431 425 420 44

8 430 420 410 400 395 389 384 378 373 367

9 396 187 377 367 361 35 351 345 339 333

10 372 362 352 342 337 331 326 320 314 308
11 253 343 333 323 317 312 306 300 294 288
12 337 328 348 307 302 29 291 285 279 272
13 325 315 305 295 289 284 278 272 266 260
315 305 205 284 279 273 267 281 256 249

5 306 296 286 276 270 264 259 252 246 240
16 299 289 279 268 263 257 251 245 238 232
17 202 282 272 262 256 250 244 238 232 225
18 287 277 267 256 250 244 238 232 226 219
19 282 272 262 251 245 239 233 227 220 213
20 277 268 257 246 241 235 228 222 216 209
21 273 0284 253 242 237 231 225 218 21t 204
22 270 260 250 239 233 227 221 214 208 200
23 >67 257 247 236 230 224 218 211 204 1397
24 264 255 244 233 227 221 215 208 2.0t 194
25 261 251 241 230 224 238 212 205 198 191
26 25y 247 229 228 222 218 209 203 195 1e8
27 267 247 236 225 219 213 207 200 193 18
28 255 245 234 223 217 211 205 198 191 183
29 253 243 232 221 . 215 209 203 19 18 1.8
30 BT 241 221 220 214 207 201 194 187 479
4 n3g 209 248 207 201 184 18 180 172 1864
6d 427 217 206 184 188 182 174 167 158 148
120 218 205 194 18 176 163 181 153 143 131

' 205 1e4 183 171 164 157 148 139 127 100
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BANG 5 (Ti€p theo)

(o =0.01)

Bic o do clta 1wk 58 (Vy)

Bic ty do clia

miusd (V2) 1 2 3 4 5 8 7 8 9
1 4052 4999 5404 5624 5764 5859 5028 5981 6022
2 98.50 9000 §9.16 9925 9930 -99.33 9936 9938  99.39
3 1412 3082 2946 2871 2824 2791 2767 2748 2734
4 2120 31B00 1663 1598 1552 1521 1498 1480 1466
g 16.26 1327 1206 1139 1097 1067 1046 1029 1016
6 1375 1092 978 915 8.75 8.47 8.26 8.10 798
7 1225 955 645  7.85 7.46 7.19 6.99 6.84 6.72
8 4126 865 759 7.01 6.63 6.37 6.18 6.03 5.91
9 10.56 8.02 699 642 6.06 5.80 5.61 547 535
10 10.04 756 655 589 5.64 5.39 5.20 5.06 4.94
1 965 7.2 622 5867 5.32 5.07 4.89 4.74 463
12 933 693 585 541 5.06 4.82 4.64 4.50 4.39
13 907 670 574 521 4.86 4,62 4.44 4.30 4.19
14 885  6.51 556  5.04 4.69 4,46 4.28 414 403
15 868 636 542 489 456 4.32 4.14 4.00 3.89
16 853 623 520 477 4.44 4.20 4.03 3.89 378
17 840  6.11 519 467 4.34 410 3.93 3.79 3.68
18 829 601 509 458 4,25 4.01 3.84 3.71 360
19 818 5893 501 4.50 4.17 394 377 363 3.52
20 810 585 494 443 4.10 3.87 3.70 3.56 3.46
21 802 578 487 437 404 3.81 364 3.51 340
22 785 572 482 431 3.99 av7e 3.59 3.45 3.35
23 788 566 476 426 394 374 354 3.41 330
24 . 1.82 5.61 472 422 390 367 3.50 336 ° 326
25 777 557 488  4.18 385 3.63 3.46 3.32 3.22
26 772 553 464 4.4 3.82 3.59 342 3.29 ‘3.18
27 7TH8 548 460 411 378 3.56 3.39 3.26 3.15
28 764 545 457 407 ars 3.53 3.36 323 3.12
20 760 542 454 404 3.73 3.50 3.33 3.20 3.08
30 756 539 451 4.02 3.70 3.47 3.30 3.17 3.07
40 7.31 518 4.3t 383 3.51 3.29 3.12 299 289
80 708 498 . 413 365 3.34 312 295 282 272
120 685 479 395 348 317 2.96 279 2.66 256
‘ 663 461 378 332 2.02 2.80 2.64 2.51 241
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BANG 5 (Ti€p theo)

(a = 0.01)

Bic tu do clia th s& (V)

Bic wr do cta

miusd (Vo) 10 12 15 20 24 30 40 60 120
1 6056 6107 6157 6200 6235 6260 6286 6313 6338 6336
2 99.40 9942 0043 9345 9946 0047 0048 9948 09.49 9950
3 2723 27.05 2687 2669 2660 ‘2650 2641 2632 2622 26.13
4 1455 1437 1420 1402 13.93 13.84 1375 1365 13.56 13.46
5 1005 989 972 955 947 938 920 920 911 902
6 787 772 75 740 731 723 714 706 697 688
7 662 647 631 616 607 599 591 58 574 565
8 581 567 552 538 528 520 6512 6503 495 486
9 526 511 496 481 473 465 457 448 440 431
10 485 471 456 441 433 425 417 408 400 3.9
11 454 440 425 410 402 394 386 378 369 360
12 430 416 401 38 378 370 362 354 345 336
13 410 396 382 366 359 351 343 334 325 317
14 364 380 366 351 343 335 327 318 309 3.00
15 380 367 352 337 320 321 343 305 296 287
16 369 355 341 326 318 310 302 2903 _ 284 275
17 359 346 331 316 308 300 292 283 275 265
18 351 337 323 308 300 292 284 275 266 257
19 343 330 3415 300 292 284 276 267 258 249
20 337 323 309 284 286 278 269 261 252 - 242
21 331 337 303 288 280 272 264 255 246 236
22 326 312 298 283 275 287 258 250 240 2.31
23 321 307 293 278 270 262 254 245 235 2.2
24 347 303 289 274 266 258 249 240 231 221
25 313 2088 29 270 262 258 245 236 227 217
%5 309 296 281 266 258 250 242 233 223 213
27 306 293 278 263 255 247 238 229 220 210
28 303 200 275 260 252 244 235 226 217 206
29 300 287 273 257 243 241 233 223 214 203
30 208 284 270 255 247 239 230 221 211 201
40 280 266 252 237 229 220 211 202 192 180
80 263 250 235 220 212 203 194 184 173 160
120 247 234 219 203 195 18 176 166 153 138
- 232 218 204 188 179 170 159 147 132 100
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BANG 6 PHAN PHOT WILCOXON

oL
n
0.005 0.010 0.025 0.050 0.100

4 0 0 0 D 1
5 0 0 0 1 3
6 0 0 1 3 4
7 0 1 3 4 B
8 1 2 4 6 9
9 2 4 6 9 1
10 4 6 9 1 15
1 6 8 1" 14 18
12 8 10 14 18 22.
13 10 13 18 22 27
14 13 16 22 26 32
15 16 20 26 31 37
16 20 24 30 36 43
17 24 28 35 4z 49
18 28 a3 41 48 56
19 33 38 47 54 63
20 38 44 53 61 70
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"BANG 7 PHAN PHOI SPEARMAN

1

y 0.050 0.025 0.010 0.005
5 0.900 - - -

6 0.829 0.886, 0.943 -

7 0.714 0.786 0.893 -

8 0.643 0.738 0.833 0.881
9 0.600 0.683 0.783 0.833
10 0.564 0.648 0.745 0.794
1 0.523 0623 0.736 0.818
12 0.497 0.591 0.703 0.780
13 0.475 0.566 0.673 0.745
14 0.457 0.545 0.646 0.716
15 0.441 0.525 0.623 0.689
16 0.425 0.507 0.601 0.666
17 0.412 0.490 0582 0.645
18 0.399 0.476 0.564 0.625
19 0.388 0.462 0.549 0.608
20 0.377 0.450 0.534 0.591
21 0.368 0.438 0.521 0.576
22 0.359 0.428 0.508 0.562
23 0.351 0.418 0.496 0.549
24 - 0.343 0.409 0.485 0.537
25 0.336 0.400 0.475 0.526
2% 0329 0.392 0.465 0.515
27 0.323 0.385 0.456 0.505
28 0317 0.377 0.448 0.496
29 0311 0.370 0.440 0.487
30, 0.305 0.364 0.432 0.478
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BANG 8 PHAN PHOI TUKEY (Studentized Range Distribution) (o = 0,05)

n-r r .

2 3 4 5 6 7 . 8 9 10
1 180 270 328 371 404 431 454 474 4941
2 608 833 980 109 117 124 130 135 140
3 450 591 682 750 804 848 885 918  9.46
4 303 504 576 629 671 705 735 760  7.83
5 364 460 522 587 603 633 658 680  6.99
6 346 434 490 530 563 590 612 632 649
7 3.34 416 468 506 5.36 5.61 582 6.00 6.16
8 326 404 453 483 517 540 560 577 592
9 320 305 441 476 502 524 543 559 574
10 | 315 388 433 465 491 512 530 546 560
11 311 382 426 457 482 503 520 535 549
12 | 308 377 420 451 475 485 512 527 539
13 3.06 3.73 415 4.45 4.69 4.85 505 5.19 5.32
14 | 303 370 411 441 464 483 499 513 525
15 | 301 367 408 437 459 478 494 508 520
16 | 300 365 405 433 456 474 490 503 515
17 | 298 363 402 430 452 470 486 499 511
18 | 297 361 400 428 449 467 482 49 507
19 | 2068 358 398 425 447 465 479 492 504
20 | 295 358 396 423 445 462 477 490 501
24 | 292 353 390 4417 437 454 468 481 492
30 | 280 349 385 410 430 446 460 472 482
40 | 286 344 379 404 423 439 452 463 473
60 | 283 340 374 398 416 431 444 455 466

120 | 280 336 368 392 410 424 436 447 456
. 277 331 363 386 403 447 420 433 447
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BANG 8 (ti€p theo) (ot = 0,05)
S e
n-r :
w12 13 14 15 16 17 18 19 20
| s06 520 532 543 554 563 572 580 588 596 |
2 | 144 147 151 154 157 159 161 164 166 168
3 | 972 995 102 103 105 107 108 110 111 112
4 | 807 821 837 852 866 879 891 903 943 923
5 | 747 732 747 760 772 783 793 803 812 82
6 | 665 679 692 703 714 724 734 743 751 759
7 | 630 643 655 666 676 685 . 684 702 710 747
8 | 605 618 620 639 648 657 666 673 680 687
9 | 587 598 609 619 628 636 644 651 658 664
10 | 572 583 593 603 611 619 627 634 640 647
11 | 561 571 58 590 59 °606 613 620 627 633
12 | 551 561 571 58 688 595 602 603 615 621
#3 | 543 553 563 571 579 586 593 599 605 6.11 :
14 | 536 546 555 564 571 579 58 591 597 603
15 | 531 540 549 557 565 572 578 58 590 596
16 | 526 536 544 552 559 566 573 579 584 590
17 | 521 531 539 547 558 561 567 573 . 579 584
18 | 547 527 535 543 550 557 563 560 574 579
19 | 514 523 531 539 546 553 559 565 570 675
20 | 511 520 528 536 543 549 555 561 566 571
24 | 501 510 518 525 532 538 544 549 555 559
30 | 492 500 508 515 62t 527 533 - 538 543 547
40 | 482 490 498 - 504 511 516 522 627 531 536
60 | 473 481 488 494 500 506 541 . 515 520 524
120 | 484 471 478 484, 490 . 485 600 504 500 513 |
;| 455 462 468 - 480 485 . 489 493 501 |

474

497




BANG 8 (ti¢p theo) S (o= 0,01)
n-r r
2 3 4 5 8 7 8 9 10
1 90.0 135 164 188 202 216 227 237 246
2 140 190 223 247 266 282 295 307 317
3 826 106 122 133 142 150 156 162 167
4 6E¢ 812 917 996 108 111 115 119 123
5 | 570 697 7.81 842 891 932 967 997 102
6 504 633 703 756 797 832 861 887 910
7 | 495 592 654 701 737 768 794 817 837
8 474 563 620 663 698 724 747 7168 787
g 460 543 596 635 666 691 743 732 749
10 | 448 527 577 614 643 667 687 705 7.2
11 439 514 562 597 625 648 657 684 699
42 | 432 504 550 584 610 632 651 667 681
13 | 426 496 - 540 573 598 619 637 653 667
14 | 421 489 632 563 588 608 626 641 654
15 | 417 483 525 55 580 599 616 631 644
6 : 413 478 519 549 572 592 608 622 635
17 | 410 474 514 543 .. 566 58 601 615 627
8 | 407 470 509 538 560 579 594 608 620
19 . 405 467 505 = 533 555 573 ~ 589 602 614
20 | 402 464 502 529 551 569 584 597 609
o4 . 396 454 491 517 537 554 569 581 592
40 | 389 445 480 505 524 540 554 585 576
40 | 382 437 470 493 541 527 530 550 560
60 | 376 428 460 482 489 513 525 536 545
120 | 370 420 450 471 487 501 512 52t 530
. [ 364 412 440 460 4TS 438 499

5.08

5.16
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BANG 8 (ti€p theo)

(a=0,01)

n-r
11 12 13 14 15 16 17 18 19 20
1 253 260 266 272 277 282 286 290 294 208
2 | 326 334 341 348 354 360 365 370 375 379
3 | 171 175 179. 182 185 188 191 193 195 198
4 ' 126 128 134 133 135 137 139 141 142 144
5 10.5 10.7 109 111 11.2 11.4 11.6 11.7 118 119
6 | 930 949 985 981 995 101 102 103 104 105
7 | 855 871 886 900 912 924 935 046 955. 9.65.
8 | 803 818 831 844 855 866 876 885 894 9.03
9 | 765 778 791 803 813 823 832 841 849 857
10 | 736 748 760 771 781 791 799 807 815 822
11 | 743 725 736 746 756 765 773 781 788 7.95
12 | 604 706 747 726 736 744 752 759 766 7.73.
13 | 679 690 701 740 7.9 727 734 742 748 755
14 | 666 677 687 696 705 7.2 720 727 733 739
15 | 655 666 676 684 693 700 707 714 720 726
16 | 646 656 666 674 682 690 697 703 7.00 7.5
17 | 638 648 657 666 673 68 687 694 700 7.05
18 | 631 641 650 658 665 672 679 685 691 6596
19 6.25 . .34 6.43 6.51 658 6.65 6.72 6.78 H.84 689
20 | 649 629 637 645 652 650 665 671 676 632 |
24 | 802 6141 619 626 633 639 645 651 656  6.61
30 | 585 593 601 608 614 620 626 631 636 641
40 | 569 577 584 590 596 602 607 612 617 6.21
60 | 553 560 567 573 579 584 580 593 598 6.02
120 | 538 544 551 55 ‘581 566 571 575 579 583
; | 523 529 535 540 .545 543 554 557 561 565
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