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.'.Ihu’O’ng 7

Bién Poc Lap Pinh Tinh (Hoic Bién Gia)

Tat ca cac bién ching ta dp trueéc day déu cé hin chit dinh keong; ngha la cac bén nay
c6 cacddc tinh cé tld do lwong hing $. Tuy nhién, hanh vii@ cac bén kinh € cing c6
thé phu thugc vao cac nhandtdinh tinh nhe gidi tinh, trinhdé hoc vin, mua, céng éng
hay c& nhan v.v...dy mjt vi du cu thé, hdy xem xét mé hintbibgui tuyén tinhdon sau ¢é
don gian ta v qua chir t ntv):

Y=a+ [X+u (7.2)

Goi Y la mic tiéu thu nang hrgng trong ndt ngay va X la nléit do trung binh. Khi
nhiét d6 tang trong mua he, ching t& ky vong maic tiéu thu nang hrong < ting. Vi Ay,
hé sb d6 déc B 6 khi nang 1a $ dwong. Tuy nhién, trong muddng, khi nhét d6 tang vi di
tir 20dén 4046, nang lrong duoc dungdé segi 4m 5 it hon, va mirc tiéu thr S8 c6 W giam
khi nhiét d6 tang. Biéu nay cho thy B co thé am trong mu@dng. Vi Wy, ban chit caa quan
hé gitta mzc tiéu thi nang hrong va nhét d6 cé thé dugc ky vong 1a phi thusc vao bén
dinh tinh “mua”. Trong chiong nay, ching tadskhio sat cac th tuc dé xem xét cac Bn
dinh tinh tronguéc lrong va kém dinh g thuyét. Chang ta chtap trung chd y vao céc
bién doc lap dinh tinh. Clrong 12 thio luan treong hop cac bén pha thuoe dinh tinh.

O 7.1 Cé&c Bén Pinh Tinh Chi C6 Hai Lwa Chon

Chung ta Bt dau v6i viéc xem xét trong hop don gian nhit trongdé mot bién dinh tinh ch
c6 hai lra chon. Vi dy, gitta hai ngéi nha c6 clng céac trung, nbt co the ¢ 1 boi trong
khi ngdi nha conai khdng cé. Trong tr, giita hai nhan viéni@ mjt cong ty c6 cung ti,
hoc van, kinh nghém v.v... mot ngudi 1a nam va ngoi kia 1a rir. Cau i quan tong trong
nhitng vi di nay la lam th ndodé do luong tacdong aia gisi tinh dén luong va taadong
cua sr hién dién caa hd boi dén gia nhabé phat trén Iy thuyét, chiing ta xem xét vivdvé
lwong vadit Y, 1a tién lwong hang thangi@ nhan vién tht trong not cong ty. Pé don gian
vé mit s pham, & day, chung ta ® qua cac in khac céanh hrong dén lwong va ch tap
trung vao ghi tinh. Vi bién gisi tinh khong phi la mot bién dinh krong Mt cach toc tiép
dugc nén chang tdinh ngha mot bién gia (goi 1a D), bién gia nay labién nhi nguyénchi
nhan gia ti 1 ddi véi nhan vién nam va giaite dbi voi nhan vién . Ching ta&thay sau
nay la caalinh ngha trén déng trong duong Wi viéc dinh ngha bén D king 1d6i vai nix
nhan vién va ing 0di véi nam nhan vién. Dd6 cach chn nay la hoan toan ag nhién.
Nhém ma gia irD bing O @i la nhém diéu khién. Bang 7.1 ¢6 @ liéu lwong thang va gia
tri cia D cho 49 nhan vién trongpt tin DATA6-4 ma chlng tda gip trong clrong trréce.
Luu ¥ ring, c¢6 26 nam va 23im Luong thang trung binh chung la $1.820,20. Tuy nhién,
néu ching ta chia nhan vién thanh hai nhém theéo tiih, rong trung binh €a nam |a
$2.086,93 va $1.518,7di vai nir (hdy chitng minh). C6 phi diéu nay ngha Ia c6 “phan
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biét gisi tinh” trung binh léntén $568,23 rii thang? Cau #rloi rd rang 1a khéng vi ching
ta khéng kém soatdugc cac bén khac nlr kinh nghém, hoc van, v.v... C6 tié 1a nhan
vién nit trong rmiu nay cé é nam hoc tp va kinh nghém it hon va dodé nhin dugc lrong
trung binh thp hon. Ching ta c6 ththir xacdinh nhan vién @ véi nhan vién nam cé kinh
nghiém nhr nhau héc cé hc vin nhr nhau va sad6 tinh krong trung binh. \ic nay
khéng nhiing khé kiin ma con c6 thkhéng kh thi vi cé thé c6 nhéu dic diém khac nir
dan tc haic loai nghé ma chang ta pti xem xét.Pay |a plam vi ma phan tich kinhét
lwong try thanh ndt cdng @ rat hiéu qua. Ching ta &thiét 1ap vausc leong mdt md hinh
sir dung bén gia nhu mot bién giai thich. Dang don gian nhit caa md hinh nh sau:

Ye=0a + D + i (7.2)

véi mé hinh khéng cé 6t bién giai thich nao khacduoc goi & md hinh phan tich
phwong sa). Ching ta & dan din mg rong mé hinh nay, thém vao céac diém acia nhan
vién thay vi chco gisi tinh. Chang ta gisir 1a $ hang sai $ thaydoéi ngiu nhién va tha
man fit ca cac gi thiét trong Chrong 3. Ching ta cé &lay ky vong codiéu kién caa Y Vi
D cho trréc vaduoc cac plrong trinh sau

Nam: E(MD=1)=a+p

Nir: E(Y{yD =0) =a

O Bang 7.1 D liéu chéo ¢ lwong thang va gbi tinh

Y D Y D Y D
1345 0 1566 0 2533 1
2435 1 1187 0 1602 0
1715 1 1345 0 1839 0
1461 1 1345 0 2218 1
1639 1 2167 1 1529 0
1345 0 1402 1 1461 1
1602 0 2115 1 3307 1
1144 0 2218 1 3833 1
1566 1 3575 1 1839 1
1496 1 1972 1 1461 0
1234 0 1234 0 1433 1
1345 0 1926 1 2115 0
1345 0 2165 0 1839 1
3389 1 2365 0 1288 1
1839 1 1345 0 1288 0

981 1 1839 0
1345 0 2613 1

Vay, o 1a lrong trung binh ga nhémdiéu khién vap la khac bit ky vong aia krong trung
binh dia hai nhém, choactong tre.

Chung tada thiy trong Chrong 3 1a céac plrong trinh chén d&é uéc lwong Phrong
trinh (7.2)da cho nlr sau:

XY= na + BZDtA . (7.3)
YYDy = a¥D; + BXD{ = aXD; + BXDy (7.4)
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Luu y ring doD |a bién gia va chi nhan gia ti 1 va 0, D? ciing c6 gia tr giéng D. Trong
Phrong trinh (7.4) 2D; ¢ vé bén phi bang $ nam nhan vién (@ 1a ny,) vaXY,D; ¢ vé bén
tréi bing Hng lrong aia hp. Chia hai ¢ cho n, ta co

a + [3 = Ym (75)

VoI Ym la lrong trung binh €a nam nhan vién. Viay, tong cac k sb hdi qui [a mdt uoc
luong a1a E(Y|D = 1), trung binhdng th lvong aia nam nhan vién.
Vi 2D¢ = ny, Phrong trlnh (7. 3) va (7.4) c6 &hviét lai thanh

2V = na + NmPB
2YD; = nm(O( + [3)

L4y pheong trinh thr nht trir pheong trinh thir hai va 1 di nhitng $ hang chungd vé bén
phai, ta co

ZYt _zYtDt = (n —nm) & = nf&

v6i 1y 1a & nhan vién @r. Luu y 1a & bén tréi éa phrong trinhdon gian 1a Hng lrong aia
nir nhan vién @ng aia toan B lvong tnr tong rong aia nam nhén vién). Viay, chia hai

vé chon; , chang ta cl = \_(f trung binh ru aia lrong nir nhan viénday la not usc
lwong aia trung binhdng thé E(V{D = 0).
Tom lai, néu ching ta bi qui Y; theo ndt sd hang khongddi va bén gia D, tungdod

gdc a uoc lwgng hrong trung binh ga it nhan vién va &sd d6 doc [3 udc lrong khac bit
gitra rong trung binh ¢a nam nhan vién varmhan vién. & Bai thrc hanh may tinh Fan

7.1 (xem Ph luc Bang D.1), ching ta c6 caesc luong ki qui laa = 1. 518,70 veB =
568,23. Chung ta fly 1a phrong phap bi qui trong tr nhr viéc ching ta chia Bu thanh
hai nhém nam vainva tinh trong trung binhwtong tng. Tuy nhién, nin chang taéthay
trong nhing ptin sau, phong phap bi qui nay manh hon vi phrong phap nay co thing
dung ngay & khi cac nhan vién khac nhaé vacdic diém khac nlr kinh nghém va hc
van.

© BAITAP THUC HANH 7.1°

Gia sir bién gia da dwoc dinh nghia IaD" = 1 di véi nit va bing 0déi véi nam va bén D,
duoc dung thay cho B D;. N6i cach khac, xét md hinhéinY; = o +B'D; +u. Luuy
laD" = 1-D, tinh cacong quandai sb giira cac B sd hdi qui mGi va cac i sb hdi qui ci.
Cu thé hon, ch ra king cach nao ta cé&hréc luong o vap’ ma khong én thec hién hoi
qui. CAc sai&chuin, gia ti t, R, ESS, va irthdng ké Fcé b anh hrong hay khong? 8
6, anh hrong nhr thé nao?

Thém Céc Bién Péc Lap Pinh Lweng

Budc tiép theo trong phan tich 1a thém vao céénhioc lap co the dinh krong dugc. DEé

minh hoa, dit Y la lwong thang nhr truéc nhrng ngoai bén gia D da givi thiéu truéc, tadua

thém bén kinh nghém (goi 1a X) vao nhr mot bién giai thich. Lwu y 1a bay gb ching ta c6
thé kiém soatdugc kinh nghém va c6 th hoi “Gitra hai nhan vién cé cuing kinh ngtmi, c6

s khac bét do gisi tinh khdng?” Mt cachdon gian dé tra 16i cau ki nay ladat tungdo
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gbc a trong Plrong trinh (7.1) khac nhaibi vi nam va k. Thuc hién viéc nay ling cach
giasrlaa=a;+a;D. Véinak,D=0vavivdya =a;. Véinam,D =1 vavi\y o =03
+a,. DE dang thy la a, do luong khac bit trong tungdd goc caa hai nhom. Thay thgia
tri ciaa vao Plrong trinh (7.1) ta c6 md hinh kiné lirong

Y=a;+a,D+BX+u (7.6)

Luu y laay, a, vap dugc uéc leong bing cach Bi qui Y theo nét hing &, D, va X. Céac
guan & dugc udc luong cho hai nhom la

Nt Y=ay+pX (7.7)
Nam: Y= (a1 +a,) + BX (7.8)
~ Hinh 7.1 & cac ndi quan f§ nay khi caax vap duong. Ching tauu y la caaiuong
thang udc lugng song songdéi nhau. Do la do chang tda gi dinh la & hai nhdmdéu co
ctingP. Gia thiét naydugc bd qua trong Pin 7.3.
Mot gia thuyét tue nhién @n kiém dinh la “khéng cég khac bét trong quan & gitta
hai nhom”. So sanh Rhng trinh (7.7) va (7.8), chung taathla cac quan &t nhe nhau

néu a,= 0. Vi vy, ching ta cdo: a, = 0 vaH; a,>0 haic a, # 0. Kiém dinh thich lp la
kiém dinht choas, véi bac tu do 1a d.f. =n 3.

O Hinh 7.1 Mgt Vi Du Vé Doi Tung Pd Géc Biang Cach Sr Dung Mt Bién Gia

Y

o, +a, + BX

C/J\(1+BX

X

OViDU 7.1
Str dung DATA7-2 mo & trong Plu lyc D, chung taid uoc lugng Phrong trinh (7.6) nh
sau (cac&trong diu ngaic la cac gia irp)

— T~
WAGE = 1.366,27 + 525,83+ 19,81 EXPER
(<0,01)  (0,003) (0,152)

RF=0,197 n=49 F.(2, 46) = 6,90

Ramu Ramanathan 4 Bién dch: Thuc boan
Hiéu dinh: Cao Hao Thi



Chuong trinh Giing cay Kinh t Fulbright Céc phrong phapdinh legng ~ Nhap mén kinh té lugng véi cacing dung — 5" ed.
Bai doc Ch.7: Bén doc ldp dinh tinh (hac Bien gid)

Dé tinh ki duoc cac Kt qua nay, hay tirc hién Bai thre hanh may tinh Bn 7.2. Gia trp

cua bén gia & rat nho, cho thy muac y ngha cao. Vi @y, khi kiém soatdugc bién kinh
nghiém, cé s khac bét vé lwong trung binh cé y ngh theo ghi tinh. Gia ti p cua kinh
nghiém cho thy khdng cé y ngta o mac 0,15. Tuy nhién khéng nén nhifindé nay quéa
nghiém tong hyi vi md hinh khéng ¢m céc bén giai thich khac nix trinh d6 hoc van va
tuoi va dodo cécudc lugng la thién ¢ch. Bién phy thudc ding \ay, nénduoc the hién dusi

dang Iogarlt (xemdl Phan 6.8). Trong Pin 7.3, ching ta trinh bayanphan tlchdng quat
hon V& cac ¥u t quyét dinh aia lwong, bao §m ci nhiing tacdong aia mjt 6 bién dinh

tinh.

0 vVibyu7.2

DATA7-3 c6 dr liéu bo sung ¥ 14 cin hd giadinh don, tit ca cac dr liéu bo sungdéu la
cac bén gia. POOL nfn gia ti 1 réu cin nha c6 b boi va gia ti 0 cho trdng hop ngroc
lai. Twong tr, FAMROOM dai dién cho véc can nha c6 phong gidinh, va FIREPL laan
nha co thit bi bao chay. CO ngi s& ky vong & mdt cin nha ma c6 riing dic treng nhr
vay co k gia € cao lon mot can nha trong tr nhung khong co niang dac trung nay. Bng
7.2 c6 cac &sH u6c lwong va cac frthong ké lién quania mot s6 md hinh trongté c6 Mé
hinh A, ma ching td& udc lugng trde day (cac Kt qua co thé tinh ki bang Bai thre hanh
may tinh PAn 7.3).

So sanh M6 hinh Agi Md hinh E l1a mé hinh céit ca cac bén msi, ching tatku v 1a

R? tang tir 0,806 1én 0,836, ning bbn trong $ cac tiéu chin dé lva chon md hinh 4i x4u

hon. RICE thi khéng xadinh duoc vi cn phai c6 $ quan sat dp doi sd hé sb duoc uée

lwong, khdng phu ép trong terong hop nay. Ti thdng két caa POOL 14 2,411 ¢6 y nign
& mac thap hon 1 pHin trim. Tuy nhién, cacésd hdi qui caa BEDRMS, BATHS,
FAMROOM, va FIREPL khéng cé y nigag cac mirc y ngha I6n hon 25 plan trim (hay
chang minh). Trong Md hinh F riimg bén khéng c6 y ndgia nay b loai bo va md hinh
duoc udc lugng ki. S dung Md hinh E nhr 1a m6é hinh khéng ¢i han va M6 hinh F la
mé hinh gdi han, chdng ta thc hién kiém dinh Walddé kiém dinh gid thuyét khéngla cac
hé sb hdi qui ciaa BEDRMS, BATHS, FAMROOM va FIREPLihg khéng. Trthong ké F
dugc tinh king

_(9.455 —9.010% 4
c= 9.010+7

= 0,086

gi4 tri nay c6 phan i F véi bac tw do 1a 4 va 7. Bthay laF¢ khéng co y ngta ngay é ¢
muc y ngl’ia trén 25 pﬁn trim. Do d6 ching ta & luan 1a cac B sb hdi qui twong ting
khéng c6 y ngta lién K.

Néu nhirng bén nay b loai bo, ching ta thy 1a cac tf théng ké @a SQFT va POOL

cao hon. Tuong tr, R? ting 1én 0,89. Vi @y, viéc loai bo nhitng bién khong cé y ngia da
cai thién két qua chung @a mé hinh. @n phii nhan manh 1a Kt luan nay khong cé ngh 1a
cac bén loai bo khéng quan tmg, ma chcd nghia lagiiz SQFT va POOLkhdngdai, viéc
thém vao kin BEDRMS, BATHS, FAMROOM, va FIREPL khoéngrg thém kB ning
giai thich aia mé hinh. it nfit mot sb anh hrong aia cac bdn bi loai bo ddduoc cac ben co
trong mo hinh té hién. Trong Mé hinh F &1sd cia POOL la 52,790, c6 nghla gira hai
ngdi nha c6 cung @ tich st dung, cin nha cé B boi duoc ky vong € band mac gia cao
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hon cin nha khéng cohboi mot khoang 1a $52.790. Xem xét chi phi xayrdy h boi, gia
tri nay c6 ¢ quéa cao. CO it cach gii thich 1a cung i hd boi, nhitng c¢in nha nay cé th
con cé mch nréc ngim, san tieong haic mot sb dic diém khac. Vi vy bién gia POOL cé
thé that sr dai dién cho cac nangap khac.

O Bing 7.2 Anh Huwéng Ciaa Cac Bién Gia Pén Gia Nha

Bién M6 hinh A M6 hinh E M6 hinh F
CONSTANT 52,351 39,057 22,673
(1,404) (0,436) (0,768)
SQFT 0,13875 0,147 0,144
(7,407) (4,869) (10,118)

BEDRMS -7,046

(—0,245)
BATHS -0,264

(—0,006)
POOL 53,196 52,790

(2,411) (3,203)
FAMROOM -21,345

(-0,498)
FIREPL 26,188

(0,486)
= 0,806 0,836 0,890
ESS 18.274 9.010 9.455
d.f. 12 7 11
SCMASQ 1.523 1.287 860
AIC 1.737 1.749 1.037
FPE 1.740 1.931 1.044
HQ 1.722 1.698 1.024
SCHWARZ 1.903 2.408 1.189
SHIBATA 1.678 1.287 965
CCV 1.777 2.574 1.094
RICE 1.827 Khong xadinh 1.182

Ghi chu: M6 hinh B, C va D trongiaBg 4.2. Cac giaitrong ngdc la cac tr thdng ké trong trng.
" Panh diu md hinh &t nhit xét @ tiéu chidn trongting

O BAITHUC HANH 7.2

Trong Pln 6.2, ching tda lap luan |& tadcdong bién & caa SQFT 1én PRICE co6 éhgiam
khi SQFT ting. biéu nayduadén viéc ar dung In(SQFT) thay cho SQFT.uSlung chrong
trinh i qui caa kan, uwéc lwong lai M6 hinh A, E va F trong g 7.2 & dung In(SQFT)
thay vi SQFT. Cacét qua c6 Ht khong? Tép theo thir véi SQFT. Cac & qua co dugc
cai thién hay iu hon khéng? Tim @t biéu thic choanh hrong bién € cia SQFTdén
PRICE. (Baitlxc hanh may tinh Bin 7.4 $ c6 ich cho baiip nay)
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Vi Du Thyc Nghiém: Thi Lao Va Thi Pau Trong Lién Poan Bong Chay

Sommers va Quinton (1982fni hanh ndt nghién ¢u vé thi lao va thidau trong liéndoan
bong chay, trong nghiénra nay cac I8in gia duoc ar dung dé thé hién cac bén dinh tinh
nhu cacdoi trong Ilendoan quéc gia, caaiol doat giai, mot san dn dong di hay n¥i v.v..
Truéc khi thao luan vé két qua caa hy, cin phai g|0| thiéu vai nét éng quan.

Nganh bong chay cdic diém 1a déc quyén (haic aanh tranhdéc quyén) trongdo
cac 6ng ch c6 kha ning kiém soat rong aia ciu thi. Bén tan 1975, ngoi chi 6 the ky
lai hop dong m5i vinh vién véi mot cau tha khong ky top dong Tuy nhién, trongam dé
trong tai laodong Peter Seitz quiinh 1a céac u tha c6 the lam viéc véi nhidu chi khac
nhau sau khi asi mét nam khéng ky kyp ddng. Do lic nay &u tha c6 th di tim nhiing roi
tra gia4 cao cho ith w ho cung d@p, ching ta cé thky vong la krong aia hy S8 gan Vi két
qua doanh thu biénétmongdoi (thu nHip ting thém trén Mt gio lao dong thém). @ thé
hon, dit R 1a 6ng doanh thui@ c doi. Vay loi nhuan rong lart= R—wL —rK, véi L 1a lao
dong trong $ gio lam viéc caa céng nhanK dai dién cho it ca nhitng diu vao khacw la
muc lrong, var la gia thué. Yy éng chi doi mudn i da héa éi nhuan 5 1am choArt/ AL
bang khong, @n dén diéu kién AR /AL = w. Vé trai 1a doanh thu biérét Vay, dé toi da
hoa bi nhuan, lwong phii bang két qua doanh thu biénét

Sommers va Quintofd udc lwong ddng gop ca nhania mdt sd cau tha vao doanh
thu bién é va so sanlréc legng nay Wi lvong aia cac éu tha tr do. Hai plrong trinh sau
da duoc uéc lwong mdt cach riéng Idt, sr dung cac quan sat chéaa 50d6i trong $
SMSA (Céc khu wc thing ké @a thanh ph chuin) trong nliing rim 1976 va 1977:

BCTWIN = 188.45 + 256,33 TSA 80,87 TSW— 55.33 XPAN

(1,97)  (2,90) (2,85) +2,62)
+51,34 CONT-72,07 OUT
(4,90) £6,14)

R°=0,892 d.f =44

/\
REVENUE =- 2.297.500 + (22.736 2.095 SMSA + 415 SMSAPCTWIN

(-1,12) (4,54)  £1,65) (3,22)
—313.700 STD + 4.298.900 XPAN3.750.200 TWOTM
(-0,45) (2,70) £3,74)
- 2.513 BBPCT
(-0,08)

R*=0,704 d.f. =42
Voi
PCTWIN = 1004n ty b caa $ tran thing trén § tran da thidau
REVENUE = $ khach tham d nhan gia vé trung binhbng thu nfip giam duoc udc
lwong dng doanh thuit quyén truyén hinh tén dau
TSA = mic hat dong trung binh ¢a doi (tdng trin ddu chia chodng & ciu tha)
la mot ty sb trung binh aa cac b phan c6 lién quaniea liéndoan
TSW =ty s tdn cong-xidt quan (8 lan tn cdng chia chodslan ra quan) chia
cho ¥ sd twong tr cua liéndoan
XPAN = 1 réu doi 1a mot cau he bd mé rong, ngroc lai bang 0
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CONT = 1d6i véi doi doat giai haydoi thing, ngoai radbiang 0
OUT = 1d6i véi cacddi choi 20 tran haic nhieu hon tir khi bit dau dén két thac
mua bong, ngoc lai bang 0
SMSA = dan & cia SMSA
STD = 1 ru san ¥n dong di, ngroc lai bang 0
TWOTM = 1 réu ddi c6 cung SMSA nhadi mot doi khac
BBPCT = plan tram ciu thi daden chvi cho doi

Dé cho phép céuong tac gira PCTWIN va kich théc cia SMSA trong ham doanh
thu, cac tac gida gia dinh laAREVENUE /APCTWIN la ham Bc hai cia SMSA. Vi vi
du nay ch tap trung vao cac Bn gia, chang ta khéng &n dich kit ky két qua nao khac.
Sommers va Quintoda sr dung nhing phrong trinhduoc woc lwgng naydé tinh kKt qua
doanh thu biénétcaa 14 éu thi va so sanh cacdkqua nay i cac mrc luong trong tng.
Két luan aia hp 13, trai Wi suy nghi pho bién, cac u tha béng chay btra lwong thip hon
nhiéu so \6i mirc ho dangduoc heong.

Trong phrong trinh PCTWIN 4t ca c&c bén gia déu c6 y nglia. Caudc bd duoc mo
rong, trung binh &giam 55diém. Cacdoi choi tran du tién trung binh thp hon 72diém.
Trong phrong trinh REVENUE, STD khéng ¢6 y righ cho thy 1a san wn dong mbi hay
cii khéng quan tmg. TWOTM c6 y ngta va gia tr &m d@ia bién nay cho thy viéc c6 thém
mot doi thir hai trong cling @t thanh pb s3 gay thét hai ¢én doanh thudiéu nay khong co
gi dang ngc nhién.

O 7.2 Bién Pinh Tinh Véi Nhiéu Lwa Chon

S6 céc lra chon c6 the c6 aia mot bién dinh tinh c6 th nhiéu hon hai. Vi di, dat Y 1a tién
tlet kiém cia mot ho giadinh va X la thu nfip caa hp. Chuing ta k vong quan & giira tién
tiét kiem va thu nip  khac nhawldi véi cac nhom téi khac nhau.Déi véi mot mac thu
nhap cho tiréc, trung binh rat ho gia dinh t' co the tiéu ding nku hon so \bi mot gia
dinh do ndt ngudi trung nién 1am ch. D6 1a do giadinh sau cé thtiét kiém nhiéu hon
danh cho \dc gido dic con cai va chan bi khi vé huu. Mot gia dinh d& ngh hueu trung
binh c6 ¢ tiéu xai nhéu hon vi nhu @u tiét kiém cho trong lai lic nay & giam. Néu
chang ta c6 ti chinh xac éa ngroi chi ho, bién nay co th dugc dua vao nét md hinh
nhu 14 bién dinh lwong. Tuy nhién, éu ching ta chcé nhém tdi (vi du ngudi cha ho
thupc nhom ti dudi 25, tir 25dén 55 hay trén 55), chlng ta xem xérbiinh tinh “ nhém
tudi cua ngrorl chu ho” nay nhr thé nao? Th tuc & day la clon mot trong nlitng nhém nay
lam nhém kém soat va xadinh cac bén gia cho hai nhém coral. Cu thé hon, chiing ta

xacdinh
1 réu chi ho tr 25dén 55 tibi
A1= < 0 réudidu kién khac (7.9)
1 réu chi ho trén 55 toi
A2= < 0 réudidu kien khac (7.10)
Ramu Ramanathan 8 Bién dch: Thuc boan
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Nhom kiém soat (Ia nhém ma&id; va A déu hing 0) Ia it ca nhitng b giadinh ma
nguoi chi ho dudi 25 twi. Bé a khac nhawtdi véi méi nhom khéac nhau, chiing tagiinh
laa =ap +01A; +0,A2. Thay vao Phong trinh (7.1) ta cé

Y :G0+G1A1+G2A2+BX + U (711)
Déi véi mot ho giadinh té, A; = A, = 0. Ddi v6i nhom tdi trung nien A= 1va A =

0. Péi véi nhém bn twi nhit, A; = 0 va A = 1. Cac mé hinlduoc udc luong cho ba
nhom nay nh sau:

Tudi < 25: Y ao + Bx (7.12)
Tudi 25-55: Y (0(0 + 0(1) + Bx (7.13)
Tudi >55: Y= (Qo + Q) + BX (7.14)

6(1 la mot uéc lugng aia khac bit trong tungdo goc gitta hai nhém & giadinh té va
trung nién.a; lauwdc lwong aia khac bit trong tungdo goc gira nhom b giadinh tré va h
giadinh I6n twoi. Vi vay, dich chuyn tungds goc 1a nhing sai Ech so Wi nhém kém soét.
Céacduong thing udc lrong € song song & nhau.

O Biang 7.3 Gia Ti Dir Liéu Mau Véi Mgt S6 Bién Pinh Tinh

t Y Const X A Ao H E: E, O: O, O3 O4

1 Y1 1 X1 1 0 1 1 0 0 1 0 0
2 Yo 1 X5 1 0 0 0 0 0 0 0 1
3 Y3 1 X3 0 0 0 0 1 0 0 0 0
4 Y, 1 X4 0 1 0 1 0 0 0 1 0
5 Ys 1 Xs 0 1 0 1 0 0 1 0 0

C6 mot ly do dic biét @é khongdinh nghia mbt bién gia thir ba, As, nhan gia ti 1 dbi
v6i nhém giadinh tr va gia ti 0 cho cac nhom khéc. éN ching tald gi dinh laa = op +
a1A1 + 02A, + 03As3, chlng ta & gap da dng tuyén chinh xac vi A+ A, + Az ludn [udn
bang 1, 1a ndt sb hang khdngddi (xem Bang 7.3). Pay i la biy bién gia. Dé tranh \an
dé nay,so cac bén gid lubn luén it len Mot bién so i sé cac kra chvn (xem Bai thre hanh
7.3 ddi voi mot truong hop ngaii 1é dbi véi van d&é nay). Vi \ay, réu ching ta mén tinh
cac sai bit theo mua dta lrong dién tiéu thi va nhiét 6, chang t 8 dinh ngha ba bén gia
(vi c6 #it ca bdn mua). Bé tinh sai bét theo thang, chang tar 11 bén gia.

Mot b gia thuyét rat tha vi. Dé kiém dinh g thuyét giadinh & nhém twi cao bon cé
hanh vi gbng giadinh & nhém ti tré hon, chang taton gian chi tién hanh kém dinht doi
VO 0(2 Dé kiém dinh gi thuyét “khong c6 khéc Kt trong ham #t kiém theodd tuol gia
thuyét 1a Ho: a1= a2 = 0 va gi thuyét nguoc lai 1a Hy: it nhit mot trong cac B sb khac
khéng. Gi thuyét nay duoc kiém dinh bing kiém dinh Waldduoc trinh bay trong Pm
4.4. M6 hinh khoéng @i han la Phrong trinh (7.11), va mo hinhd@ihan laY = ag + X +
u. Kiém dinh Wald F & cac 6ng binh plrong trongung $ c6 bic tr do d.f. 1a 2 van - 4.
Gia thuyét “khéng cé khéac Kt trong hanh vi gta hai nhom téi trung nién va cao ti’
ngha laa, = 0, Gia thuyét nay cé th duoc kiém dinh king cach & dung ba plrong phap
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d& dugc mo & trong Plan 4.4. Bé ap ding kiém dinh Wald,dit diéu kién nay vao Phong
trinh (7.11). Chung ta c6 mé hinkbghan

Y =G0+G1A1+G1A2+BX + U (715)
:G0+G1(A1+A2) +[3X+ u

Thu tuc dé wéc lwogng md hinh gii han 1a to ra not bién msi, Z = A; + Ay, va toi qui
Y theo not hing &, Z, va X. Mt kiém dinh Waldduoc thec hién saudé gita mé hinh nay
va Phrong trinh (7.11) bng cach so sanh cé&ng binh plrong aia cac phn du uéc lwong.
Tri théng ké& F & c6 hic tr do d.f. [a 1 van —4.

O BAI TAP THUC HANH 7.3 ,

Gia sr chang tata dung bén gia thir ba A nhue vira dinh nghia vada thiet 1ap mé hinhy =
BiA1 + B2A2 + B3Asz + BX + u, khong co 8 hang khdngdsi. Ching © 1a khéng co $n dé
da @ng tuyén chinh xaey day. Hay mé4 c6 th tinh dugc cacude lwong aia caca tir cac
wdc leong aia cAd3 nhu thé nao.

O BAI TAP THUC HANH 7.4"

Chon mt nhém twi khac 1am nhém Kim soéat— gia sir nhdm trung nién- va Bp lai md
hinh. Céc gia trudc lwong aia mé hinh ni quan & nhe thé nao \6i cacudce lwong trong
Phrong trinh (7.11)? €thé hon, tinh caardc lugng aia mé hinh nai tir nhitng woc lwong
cia Phrong trinh (7.11). Mda cac kém dinh gia thuyét cu thé c6 tré thuc hién trong mé
hinh n%i nay.

Mot S6 Céc Bién Pinh Tinh

Phan tich Win gia dé dangdugc mo rong cho trong hyp trongdé ¢6 nhéu bién dinh tinh,
mot sd cac bén nay cé th c6 nhéu hon mot gid ti. Bé minh hpa, hdy xem xét hamét
kiém duoc mé & truge day, trongdo, Y 1a tiét kiem cia b giadinh va X 1a thu nip caa hp
giadinh. Co6 i dua ra gi thuyét 1a ngoai téi cua chi ho, cac yu t6 khac nhr s hitu nha,
trinh 6 hoc van, tinh tang nglt nghiép v.v... ding la nhirng yeu t6 xacdinh tiét kiem aia
ho giadlnh Vi di, gia sir ta c6 thdng tin la ahhd c6 trinhdd saudai hoc, cé trinhdo dai
hoc, cH tét nghiép trung loc. Hon nira, gi s ta biét [ chi ho c6 thé 1am bt trong nliing
nghé sau: qan ly, céng nhan tay nghcao, céng nhan khoéng cé tay Aglthu ky, kinh
doanh & do haic nhan vién chuyén ndgli. Ging trong tr, ta khéng bit chinh xac téi
cia chi hd nhung biét duge dng ta/ba ta thic nhém téi ndo. Chang tawa nhitng bén
nay vao phan tich mhthé ndo? Tk tuc 14 dinh ngha it ca cac bén gia can c6 vadua
ching vao mé hinh. M6 hinh khéngghan £ nhue sau:

Y =00+ B1A1 + B2A2 + BsH + BaEq + BsEz + B6O1
+(370; + BgOs3 + BgOs + B1oX + U (7.16)

VO

Az L réu chi ho tir 25dén 55 tubi
~ 7 0 réudiéu kién khac
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réu chi ho trén 55 téi

réu diéu kién khac

réu chi ho s hitu cin nha

réu diéu kién khac

réu chi ho co trinhdo saudai hoc
réu diéu kién khac

réu chi ho c6 trinhdo dai hoc

réu diéu kién khac

réu cha ho la nha gan ly

réu diéu kién khac

réu chi ho 1a céng nhan lanh ngh
réu diéu kién khac

réu chi ho 1a thu ky

réu diéu kién khac

réu chi ho kinh doanh céa th

réu diéu kién khac

&
1

O
AS
I
OrRrOFRORORORORLROROR

oom oI
I 1l I I

Nén kru y ring dic tinh @ia nhémdiéu khién nhr sau: cli ho c6 do tudi dudi 25, la
céng nhan khéng c6 tay nghvoi trinh d6 hoc van chi ¢ bac trung hc. Bang 7.3 1a mit vi
du v& ma tén di liéu. U6c leong cac thamdduoc thee hién king viéc lay hoi qui Y theo
mot Sf) hang khﬁngdél, A1, Ao, H, Eq, E5, Oy, Oy, O3, Oy, vaXx (CéC bén dlnh lu’c_)’ng cfmg
thém thémduoc dua vao @ dang Bu mé hinh &n chang). Tinh tmg sy hitu nhadugc
kiém dinh bing kiém dinht di véi bs (v6i bac tr do df lan - 11). Trinhdé hoc van dugc
kiém dinh bing kiém dinh Wald i gid thuyét khdngla by = bs = 0. M6 hinh khéng dfi
han la Phrong trinh (7.16), va m6 hinhdihan la mé hinh c@uwoc tir viéc loai bo E; vaE;
ra khoi (7.16). Bic tr do ddi vai tri thong kéF s3 [ 2 van - 11. Teong tr, dé kiém dinh
xem tinh tang viéc 1am c6 phi 1 vin dé trong vic ly giai nhitng bén dong trong tét
kiém, ta sr dung kiém dinh Wald \6i gia thuyét khéng labs = by = bg = bg = 0. CO thé sir
dung rat nhiéu kiém dinh khac ¥a; nhing kiém dinh nayduoc danh 4i cho ngroi doc
trong ptin bai p.

O BAITHUC HANH 7.5

Viét quan B uéc lwong cho nét ho giadinh trung nién & hitu nha, cl nha c6 Bng dai
hoc, va la ndt nhan vién &n phong.

O BAITHUCHANH7.6"

M6 ta tirng hréc viéc thee hién kiém dinh nhing gi thuyét sau: (a) “hanh vi é kiem cia
nhitng nhan vién &n phong tong tr nhe hanh vi tét kiéem oia nhing céng nhan lanh
nghé,” va (b) “tinh tang viéc 1am khéng cé tadong y ngha 1&n hanh vi ét kiém.” Cu thé
hon, md & viéc chay (cac) Wi qui, tinh toan cac km dinh thing k&, phan pdi thong ké
theo gi thuyét khong (bao §m ci bac tr do), va cac tiéu chié bac b gia thuyet khéng

Cac M6 Hinh Phan Tich Phrong Sai*

Tat ca c&c bén doc lap trong ndt md hinhdéu co tie 1a nhi nguyén. Niing md hinh nh
vay duoc goi la mé hinh phan tich phrong sai (ANOVA). Chung &t pho bien trong cac
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nganh kinh & nong nghép, nghién au thi treong, xa ki hoc, va tam Iy bc. Trong plan
nay, chdng ta dhgi¢i thiéu cac mo hinh ANOVA 16t cach témat. Chi tict hon, tham kldo
mot cuon sach @ thong ké naatd hay nlikng thiét ké thuc nghém.

Xem xét ndt thuc nghém ndng nghdp ma nhadiéu tra 1én K haach nghién ¢u sin
lwong trung binh trén Bt miu do ba lai hat giéng ghép khac nhaduroc xi Iy véi bén loai
lidu lrong thibe tnr sau khac nhau. Ngi thiét ké thuc nghém nay chia khanh dit rong
thanh nét s cac ninh dat nho hon va ndt cach ndu nhiéndua vao niing két hop khac
nhau gira hat gibng va 1éu luong phan bon. Bp theo &n luong quan saiuoc trén ndi
manh dat dugc lién K véi loai hat gibng va 18u lugng phan bénuong tng. Nha thét ké
thuc nghém < thiét 1ap nén md hinh nhsau:

Yik =m + g + b + ek

V6i Yik la sin luong quan satiuoc trén nanh dat thir i sir dung hat gidng thrj (j = 1, 2, 3)
va liéu legng phan boén ik (k = 1, 2, 3, 4)m Ia “trung binh én”, g la “tAcdong aia hat
giéng”, vaby la “tac dong dia phan bon’gy 1a s5 hang sai § khong ‘quan satuoc. Do \ay
san luong trung binkiuoc két hop lai tr tdcdong toan b chung lén4t ca cac minh dat, ma
né duoc hiéu chinh theo lai hat giéng va léu Iuong phan bon trem:ng manh dat . Bai vi q
vaby la nhrng thién &ch tr tri trung binh éng thé, chiing ta catiéu kien 3a = by =
Chinh vi nliing rang bgc nay, tam thamds(m, baa, va tbn b) thuc € giam xudng ch con
sau tham& M6 hinhduoc viét lai nhu sau cho niing két hop da chon:

Yio=m+a + b+ e

Yiza=m+ ag+ s+ €34
Ta c6 tfe thiét 1ap mot mé hinh trong tr chi véi nhitng bén gia. Bdi véi nhitng loai
hat giéng, dinh ngha hai bén gia: S; = 1 réu loai hat giébng dau tiéndugc chon, réu khéng
s31a4 0;S, = 1 réu loai hat gibng thr hai dugc chon, réu khéng § & 0. Trong tr nhu vy,
dinh ngha ba bén gia cho léu lrong thibc tnr sdu:D; = 1 khi liéu leong thr nhat duoc S
dung, D, = 1 cho IBu lugng thr hai, vaDs = 1 cho léu lwong thr ba. Liru y ring nhém
kiém soat 1a lai hat gibng thr ba va [éu lwong thibc th tu. Phrong trinh kinh & luong 1a

Y =g+ a1S + aS + biD1+ boDo+ bsDst+ u

O day ding c6 sau thamdschua biét dé uéc lwong. Béi vai hai két hop ¢ trén, md hinh tr
thanh

Y=ap+ta+b+u (§=D2=1,$=D1=D3=0)

Y=a+u (S_:SZZDlzDz:Dg:O)

Trong khi so sanh hai pling phap, chiing tarli y ringap + a; + b, = m + a, + b, va
@Q=m+ag+ bs. C6 th chi rd ar tuong ang mHt-mot gitta mé hinh kinh& luong va mo
hinh thét ké thuc nghém. Gi thuyét cho #ing khéng c6 s khac bét giira cac fat gibng co
thé duoc dién dich nhr a = & = az = 0, hay ding wong duong nhr a; = a; = 0. Tuong tr
nhu vay, gia thuyét cho léng khéng co s khac bét vé san luong do taatong aia liéu heong
thudc tnr sau c6 th duoc kiém dinh hdic bingb, = b, = bs = by = 0 hoic by = b, = b3 = 0.
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O BAITHUC HANH 7.7

Viét tit ca cac quan & gitra caca, b, vaa, b; Tim a va b d¢i dang caca vab; va ch ra
cach thét 1ap thiét ké thuc nghiém tir pheong trinh kinh & luong.

O 7.3 Tacdéng Ciia Cac Bén Pinh Tinh Lén S6 Hang Do Doc (Phan Tichbang Phwong Sai)

Chi Dich Chuyén Sé Hang P$ Déc

Trong phin nay, ching ta cho phépkhiang aiab cé thé khac nhau cho riimg bén dinh
tinh khac nhau. Ning mé hinh nh vdy duoc biét ¢&én nhr nhitng md hinh phan tich
dong phwong sai Ching han nhr trong vi di V& tién luong, 1am sao ching ta céétkiém
dinh duoc gia thuyét cho &ing b la khac nhau gia nam va @? Pau tién ching ta gidinh
rang ke sd tungdd goc a la khéng thayddi. (Piéu nay § duoc nsi long trong phn ké tiép.)
Thu tuc trong tr véi trudng hop ma tungid gbe dich chuyn gitta hai ra chon. Batb = by
+ b,D, V6i D = 1 cho nam vaimg 0 cho &. Phrong trinh (7.1) bay @i tré thanh

Y=a+ (b +bD)X+u (7.17)

= a + biX+ by(DX) + u

b,DX biéu dién $ hang trong tacduoc md & trong Plan 6.5.Dé uéc lugng mé hinh
nay, chiing ta nhandsi gia véi X va tao mot bién msi, Z = DX. Roi chiing ta Bi qui Y theo
mot sb hang khdngddi, X, vaZ. Cac quan &idugc uéc lwgng nhr sau @uoc biéu dién trén
Hinh 7.2, i gia dinh ingava it ca b duong):

Nir: Y =d+BX (7.18)
Nam: Y =d+(B+B,)X (7.19)

O Hinh 7.2 Mgt Vi Du Cia Viéc Dich Chuyén Pd Déc Bang Cach Sk Dung Bién Gia
Y

@ +(f, + B,)x

D
—M
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Boi vi tungdé goc duoc gia dinh 1 nhr nhau, nén nimg doan thing bit dau tir cling not
diém nhrng c6do doc khac nhau. Bu mot cdng nhan viénintich lay thém ndt nam kinh
nghiém, thi c6 ta & mongdoi nhan dugc mac lwong trung binhang Ién ,@1 do6 la. Nam
nhan vién i thém ndt nam kinh nghém £ ky vong mic luong trung binhang IénﬁA’1 +
,@2 doé la mot thang. Do 1wy, ,5’2 do ludng sr khac bét trongdd doc uée huong.

Thu tuc kiém dinh g thuyét ciing trong tr nhu truong hop trede, tic 1a ch cé tung

do goc dich chuyn. Mot kiém dinh t doi véi b, (bac tr do d.f lan — 3) & kiém dinh ring
khéng co g khac bét nao ¢ do6 doc.

Dich Chuyén Ca S6 Hang TungPd Géc Vabo Doc

Cho phép ith chugn ci tungdd goc vado doc la mbt thi tuc khdng ndy phic tap. Ching
ta chH don gian choa = a; + a;,D vab = b; + by,D. Thay tl¢ hai gia tt nay vao Ptong trinh
(7.1), ta c6 md hinh khéngdgihan la

Y=a +aD+ (by+bD)X+u (7.20)

=a; + asD + b X+ bz(DX) +U

Hoi qui Y theo ndt hing , D, X, va $ hang trong tAcDX. Cac quan & duoc udc
lwrong cho hai nhom la

Nam: Y= (G, +a,) + (B + B)X (7.21)

A

Nit: Y =d, +BX (7.22)

O Hinh 7.3 Mgt Vi Du Cia Viéc Dich Chuyén Tung P$ Goc Vabé Déc
Y

(G,+0,) + (B, + B,)X
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Hinh 7.3 béu dién cac ndi quan k& nay khi 6t ca a vab duong. Bé kiém dinh gi thuyét
cho #ing khéng c6 8 khac bét nao trong toan dquan 1, ching ta cé K a, = b, = 0.
Kiém dinh la kém dinh Wald F, v6i Phrong trinh (7.20) 1a md hinh khéngégihan vay =
a, + baX + ula mé hinh gbi han. Tri thong k&F s c6 bic tr do df 14 2 van - 4.

Dién Dich Cac Hé Sb Bién Gia Trong M6 Hinh Tuyén Tinh-Légarit

Trong Phin 6.8 ching taa gisi thigu mo hinh tugn tinh-Idgarit ma thedd bien phu thuoc
la In(Y). 100 nhan &i mot he¢ so hoi qui dugc dien dich lathay doi phan tram trung binh
cua’Y so Wi thaydoi mot don vi cua bien doc lap twong tng. Tuy nhién, éu bien doc lap la
mot bién gia, thi viéc dien dich € khdng con gia tr bé thay dugc diéu nay, xem xét mo
hinh

In (Y) =by + boX +bsD + u

véi D 1a mot bién gia. Ly déi log cua phrong trinh nay, taiwgc Y = exppy + boX + bsD +
u), vai exp [a ham rii. Ky hiéu bien pha thuoc laY, khiD =1, va o khiD = 0. Dodo phin
tram thaydoi gitra hai nhom la 100Yg — Yp)/Yo = 100 [exp(bs) — 1)]. Viéc dau tién laudc
lugng exp™ theo exp@. Tuy nhiénday khéng phi la phrong phap thich ¢p, ly do ti sao
s3 duoc giai thich Ky hon trong Phn 6.8. Plrong phapding dé hiéu chinh thién éch ¢
exp® la g)ﬁ,@’\g —%Var(/,@J, vaoi Var la phrong saiudc lugng. Tir d6 ta co

A N N
100(Y, /Y, ~1) =100ex3, - + Var (3, | -1}
Néu mé hinh c6 it sb hang trong tac thi mé hinhéstrs thanh
Ln (Y):b1+b2X+b3D+b4DX+u

biéu thic trong tng phic tap hon nhiéu. Trong trrong hop nay, véc kiém tra mé hinh&la
A A . N .
1007, /7, 1) = 100{exp|B, + B, 3 Var(B, + B,x)|-1}
Biéu thirc phrong sai ph thudc vao gia tr cia X va né ding bao gm mbt két hop tuyén
tinh gira céc ben ncau nhién. @ dang thy rang, khi m6 hinh c6 Bt s hang trong tac
gira Mt bien gia va ben dinh leong, viec dién giai tac dong aia bén gia phiac tap hon
nhicu.

Mac du vic dién giai tacdong aia bién gia doi hoi su hi¢u chinh trong tirdng hop mo
hinh tuyén tinh-1dgarit, tacong cin bién @a mt bién dinh krong thi kha @ hiéu. Ta co,
aIn(Y )/oX = B, + B,D . St dung Tinh clit 6.2c, cho ta,

AY A A
1007 =100(8, + B,D)AX
Din dén 1003, laphdn tram thayddi gin ding @ia Y déi véi sy thay dsi mét don vi ciia X
khi D = 0 va 1003, + f3,) la phin trim thayddi gin dung @a Y ddi véi sy thay ddi mét
donvi cataX khiD = 1.
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O 7.4 Ung Dung: Phan Tichbdng Phwong Sai Trong Md Hinh Tién Lwong

Ung ding xuyén sét duoc chpn ¢ day laung ding da dugc sr dung trong Vi a 6.5,d06 1a
quan 1§ giira tién lvong vadic tinh @a nhan vién. Tuy nhién, trong vit 6, ching ta ch
st dung yéu t5 hoc van, kinh nghém, lwrong bng, va nirc chi tiéu @a hy. Md hinh tugn
tinh-16garit @n ban la

(A) In (WAGE) =a+ b EDUC +g EXPER +d AGE +u

Tir phan tich wdc d6 chang ta ty rang gia ti cia R? caa Mo hinh A 14 0,283diéu
d6 c6 nghia 1a ba bén giai thich cH giai thich duoc 28,3% ntc bién dong aia In(WAGE).
Nhu d& cH ra tirée day, diéu nay 1a khdng thudt phuc 1im ngay @ dbi voi mot nghién ¢u
chéo, ma thong la cé nking gia ti R? thip. Quan K trén la trung binkibi vai tit ca cac
nhém nhéan vién va c&wnhue khac nhau charhg mrc do ky nang khac nhauimg nhr gioi
tinh va dc toc khac nhau. DATA 7-2, mé@ttrong Phi luc D, c6 d liéu hoan cinh cho
mau gdm 49 nhan viéry mot co quan naatd. Cac bén giai thich bao §m 5 niam di hoc
trén bp tam ¢ thoi diém ma ngoi d6 duoc thué nwén (EDUC), $ nam kinh nghém
(EXPER) ti co quando vado tudi cua nhan vién (AGE)DPong thyi ciing c6 nliing bén
gia vé gi6i tinh, sic tc, va lai cdng vic (VD: nhan vién &n phong, Bo tri, hay thy tha
cong). Phan lg nhe sau: nam (GENDER = 1), daimg (RACE = 1), nhan viénam phong
(CLERICAL = 1), nhan vién 4o tri (MAINT = 1), va tly tha céng (CRAFTS = 1). Nhdém
diéu khién 1a rir, da mau, co tay nghva ching ta co cac gid ero cho niing bén gia
nay.

Gia s gia thuyét raing a khdng gbng nhau choét ca cac nhan vién, ning khac nhau
tiy theo gbi tinh, sic toc, va tinh tang ngté nghiép. Bé kiém dinh diéu nay, g dinh rAng

a=a +aGENDER +azRACE +a,CLERICAL + asMAINT + asCRAFTS

va kiém dinh g thuyéta, =ag = ... =ag = 0.

Thay tt a trong Mo hinh A, taiugc MO hinh B, m6 hinh khong @ihan ma no lién
quan bi IN(WAGE) dén mot sd cac bén dinh tinh ding nhr cac bén gia.

(B) In(WAGE) =a; + ay GENDER +a3RACE +a4,CLERICAL + as MAINT
+ asCRAFTS +b EDUC +g EXPER +d AGE +u

Mot cau hbi d& thiy I liéu nhiing tacdong cn bién @a hoc van, kinh nghém, vado tudi
c6 phu thudc vao lai céng visc, gisi tinh, va dc toc hay khdng. Hay néi 6t cach khac,&
nam di hoc hay $ naim kinh nghém gép pln vao mirc lwong aia mjt nhan vién nam nbi
hon gép pln vao ndt nhan vién & hay ndt nhan vién da mau hay khéngang nhr vay,

6 “loi nhuan giam dan theo qui md’déi véi viéc hoc tip va kinh nghim khong? @ thé
hon, thu nkp ting thém cho vic c6 nhéu hon Mt nam hoc tp c6 gam khi hoc van ting
lén hay khéng®é tra loi cho nhing cau i nay, ching ta cho phép bang “do dbc” b, g,
va d phu thuoc vao caadac tinh khac nhauu@ ndt ngeoi nhan vién. Dado, vi di nhu
chang ta c6 thgia dinh

b =b; + bb,GENDER +bsRACE +b,CLERICAL + bsMAINT + bsCRAFTS + byEDUC
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va kiém dinh xemb; = 0 cho #t ca cac i = 2 — 7 hay khéng. [¥hg dic trung trong tr déu
c6 thé sir dung duoc chog vad. Néu ta thay th a vab va nhing quan B tuong tr la g vad
vao mé hinh ¢ ban, taduoc mot mé hinh hoan dhh Wi nhiéu £ hang bic hai va 8 hang
trong tac.bé tiét kiém khaing trdng, ching tagkhéng vét pheong trinh hoan dmh nay.
Vi si gia ting nhanh chongua cac bén nhr vay, phrong phap “é6ng quandén don gian”
s3 khéng @& dang ti nao. Rtong phap km dinh LM bit dau tr M6 hinh A én ban & dé
kiém soat lon nhéu.

Bang 7.4 cho thy mot két qua vi tinh riéng pn ma né minh ba cach kKdm dinh
nhan t Lagrange cé thduoc ar dung dé xac dinh xem nét vai haic tit ca cac $ hang
thém vao cé y ngh hay khéng. Pim Thrc Hanh May Tinh 7.58hitu ich trong Wc tai tio
lai cac Kt qua nay va trong vic thec hién nhirng nghién 6u vé sau.

So s&nh cacéhsd va nhiing tii thong ké lién quarddi véi cac bén thém vao trongdi
qui pha (xem Bing 7.4) Wi nhirng F¢ s6 va tii thong ké @ia M6 hinh 3d&ng quat nht trong
Bang 7.5.

Luu y ring ching ding nhr nhau. Gia irR binh plxong déi véi hdi qui phy la 0,818,
tri théng kénR hoi 16n hon 40, va gia irp trong tng la 0,01506Diéu nay cé ngta la
chang tabac b gia thuyét khéng cho ing it ca cac bén thém vaaiéu c6 nting hé sd hoi
qui khéng c6 y ngia, din dén xac sét caa sai im loai | (loai b6 mdt gia thuyét dang) ch
la 1,5 plan trim. Boi vi con $ nay #ét thap, ching ta kha “an toan” trongéeiloai bo gia
thuyét khéng va khéng cé gi ag nhién khi Kt luan ring c6 it niat mot vai bén co lién
quandén mé hinh.

Cau hi dit rao day 1a, “Chang ta nédua bén msi nao trong md hinhdi qui pha
vaodic treng aia mo hinh?” Nu ching ta tuan theo y riighchit chg (¢ mic 10 pln tram
hoic nhirng mic thdp hon), thi chi c6 sq_EDUC, (binh ptong aia EDUC). ED_CRAFT
(EDUC*CRAFTS), vd AGE_MAIN (AGA*MAINT) s dugc dua vao mé hinh. Tuy nhién,
chang ta c6 thky vong mbt da @dng tuyén giira cac bén giai thich, ma co thlam cho céac
hé sb khdng con y ngia. Qui tic kinh nghém bao thi 14 chon nhitng bén ma cac gia tp
cia cac B sd 1a nh hon 0,5 (nkiing nha nghiéntu khac co th 3 va thich ndt vai qui tic
khac). Theo quiic nay, ching tdwa cac bin GENDER, RACE, sq_EDUC, sq_EXPER,
sq_AGE, ED-GEN, ED_CLER, ED_MAINT, ED_CRAFT, AGE_GE AGE_RACE,
AGE_MAIN, AGE_CRFT, EXP_RACE, va EXP_CRFT vao maii Tausc hrgng md
hinh nay, Kt qua duoc tdm &t trong Bing 7.5 \i tiéu dé M6 hinh 1.
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O Bing 7.4 Mt Phan Két Qua C6 Kém Chl Gidi Ciia Ung Dung Kiém Dinh
LM Trong Phan 7.4

[Danh sach d6i day bao §m mot sb bién binh plrong va trong tac éa chingduoc phat ra thong

qua nlitng bén ddi noi tai. sq_x 1a binh pliong a1a x, va x_y la tichi@ x va y.]

0)
5)
10)

15)

20)

25)

const 1)
GENDER 6)
sq_EDUC 11)
ED CLER 16)
AGE_CLER 21)

WAGE
RACE
sq_EXPER

ED_MAI NT

AGE_MAI N

EXP_CLER P_MAIN

2)
7)
12)

17)

22)

27)

EDUC
CLERI CAL
sq_AGE

ED CRAFT

AGE_CRFT

EXP_CRFT

3)
8)
13)
18)

23)

28)

EXPER

MAI NT

ED_GEN

AGE_GEN

EXP_GEN

LWAGE

4) AGE
9) CRAFTS
14) ED_RACE

19)
ACE

24)
ACE

[Pau tién By hdi qui caa IN(WAGE) theo it haing , EDUC, EXPER, va AGE, vailai cAc phn
du G, xem nhr ut. Tiép theo 1a Bi qui phu trc 1a By hoi qui cac pln du theo #t ca cac bén trong

mo& hinh khéng dii han.]

O Bing 7.4 (tép theo)

Dependent variable: ut = Q,

VARI ABLE COEFFI CI ENT
0) const -0. 8801
2) EDUC 0. 2627
3) EXPER 0. 0259
4) AGE 0.0118
5) GENDER 0.4091
6) RACE -0. 3639
7) CLERI CAL 0.3677
8) MAI NT - 0. 2408

Ramu Ramanathan

STDERRCOR

1. 0029
. 1399
. 0354
. 0290
. 4499
. 4476

. 7374

o O o o o o o

. 9154

18

T STAT Prob (t > |T))

- 0.
1.

1
o o o o o (@)

878
878

. 132
. 408
. 909
. 813
. 499
. 263

0. 389639
0.073766
0. 471946
0. 686923
0. 373031
0. 424849
0. 622954
0

. 7194947
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9) CRAFTS 0.1086 0.7718 0. 141 0. 889374
10) sq_EDUC -0. 0222 0. 0109 -2.038 0. 053703
11) sq_EXPER - 0. 0008053 0. 0011 -0. 705 0. 488381
12) sq_AGE -0. 0002380 0. 0003148 -0. 756 0.457766
13) ED GEN 0. 0700 0.0471 1.485 0. 151642
14) ED_RACE 0. 0368 0. 0560 0. 658 0.517394
15)  ED CLER -0. 0761 0. 0506 -1. 504 0. 146848
16) ED_MNAINT -0. 2094 0. 1305 -1. 605 0.122645
17) ED_CRAFT -0. 1245 0. 0682 -1.826 0. 081493
18)  AGE_GEN -0.0151 0. 0098 -1.533 0. 139646
19) AGE_RACE 0. 0104 0. 0100 1. 044 0. 307974
20) ACGE_CLER -0. 0041 0. 0096 -0. 426 0. 674481
21) AGE_MAIN 0. 0255 0.0121 2.102 0.047225
22) AGE_CRFT 0. 0114 0. 0118 0. 968 0. 343325
23) EXP_CGEN -0. 0048 0.0178 -0. 268 0. 791547
24) EXP_RACE -0. 0229 0. 0246 -0. 928 0. 363564
25) EXP_CLER -0. 0077 0. 0206 -0. 375 0.711264
26) EXP_MAIN -0. 0018 0. 0272 -0. 068 0. 946544
27) EXP_CRFT 0.0184 0.0188 0. 975 0. 340112
Unadj uste R-squared 0.818 Adjusted R-squared 0. 603

Chi -square(23): area to the right of 40.078742 (LM statistic) =
0. 015060

[Gia tri p thip ch ra viéc bac b gia thuyét khéng cho dng e s caa cac bén thém vao la zero.
Budc ké tiép 1a chon bién thém vao mé hinhocban ar dung qui tic kinh nghém don gian nhrng tay
y Vé viéc bao §m ¢ cac bén oing thém rdi ma co gia frp nho hon 0,5. K&t qua 1a Mo Hinh 1
trong Bing 7.5.Dé cd duoc md hinh céi cung, trc Md Hinh 2 trong Bng 7.5, chiing tadcac bén
ma cé cac & sd khoéng cé y ngta, nmbt vai bién mot 1an, chodén khi nao it ca cac & sb déu co y
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nghia ¢ mac 10 pfan trim. Cui ciing, ching taréc lwong md hinh hoan ¢hh wi tit ci cac $
hang binh plrong va  hang trong tac.bé chinh la M6 Hinh 3 trongdg 7.5. lwu y rang Mo
Hinh 3 c6 ndt s6 6 hang khéng c6 y ngla chi yéu la do hén tegngda dhng tuyen manh.]

O Biang 7.5 Két Qua Md Hinh Chen Loc ChoUng Dung

Bién
CONSTANT

EDUC

EXPER

AGE

GENDER

RACE

CLERICAL

MAINT

CRAFTS

sq_EDUC

sq_EXPER

sq_AGE

ED_GEN

ED_RACE

ED CLER

ED_MAINT

Ramu Ramanathan

M6 hinh 1

6,25809
(11,879)
0,29236
(3,347)
0,04514
(2,095)
0,00465
(0,219)
0,18628
(0,671)
0,00089
(0,004)

-0,01792
(-2,874)
-0,00085
(-1,098)
-0,00015
(-0,633)
0,06650
(2,191)

-0,06110
(-5,843)
-0,22790

20

M® hinh 2
6,69328
(36,624)
0,22078
(3,618)
0,01794
(4,287)

-0,01109
(-2,506)

-0,00007

(-2,184)
0,02960
(2,943)

-0,06169
(-6,525)
-0,13896

M0 hinh 3
5,95582
(5,939)
0,32721
(2,339)
0,04864
(1,372)

0,01223
(0,422)
0,40913
(0,909)
-0,36392
(-0,813)
0,36774
(0,499)
-0,24081
(-0,263)
1,10860
(0,141)
-0,02219
(-2,038)
-0,00081
(-0,705)
-0,00024
(-0,756)
0,06995
(1,485)
0,03682
(0,658)
-0,07611
(-1,504)
-0,20945
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ED_CRAFT
AGE_GEN
AGE_RACE
AGE_CLER
AGE_MAIN
AGE_CRFT
EXP_GEN
EXP_RACE
EXP_CLER
EXP_MAIN
EXP_CRFT
ESS

R

d.f
SGMASQ

AlC

FPE

HQ
SCHWARZ
SHIBATA
GCV

RICE

Céac plwong phapdinh rgng
Bai doc

(-3,523)
-0,11688
(-3,857)
-0,01081
(-1,492)
0,00721
(1,127)

0.02066
(2,554)
0,01059
(1,945)

-0,02525
(-1,881)

0,02402

(2,058)
0,61473
0,790

30
0,020491*
0,027245
0,028437
0,035988
0,056738
0,022275*
0,033469

0,055885

(-3,119)
-0,10726
(-5,504)

0,00758
(1,700)
0,01152
(3,649)

0,78302

0,789

38

0,020606
0,025036*
0,025231*
0,029413*
0,038283*

0,023155
0,026571*

0,029001*
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(-1,605)
-0,12452
(-1,826)
-0,01507
(-1,533)
0,01043
(1,044)
-0.00409
(-0,426)
0,02550
(2,102)
0,01145
(0,968)
-0,00475
(-0,268)
-0,02286
(-0,928)
-0,00771
(-0,375)
-0,00185
(-0,068)
0,01837
(0,975)
0,574710
0,733
22
0,026123
0,035307
0,040518
0,052436
0,100135
0,024655

0,058184
khong Xac
dinh

Luu y: diu * ky hiéu mé hinh la “6t nhit” ddi voi tiéu chidé. Gia ti trong ngdc don la

céc ti thong két.
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Chung tatku y mot vai hé sb co tii théng két rat thap, tic la khong y ngta. NHing tri
nay $ duoc loai bo dan dan chodén khi ch thu dugc mot mé hinh maat ca cac & s6 déu
c6 y ngha & 10 phin trim haic thip hon (Xem Plan Thec Hanh May Tinh 7.5). & qua
dugc thé hién & M6 hinh 2 trong bng. Cwi cting, M6 hinh 3 1a 6t dic treng “bon nra
chén”, trongdd bao gm tit ca cac $ hang kic hai va 6 hang trong tac. Aido co tté hoai
nghi ing M6 Hinh 3 bvi pham nang ré do van dé da dng tuyén, ma throng throng noé co
xu heéng lam cho cacésd tré nén nat y ngha. Dudi hinh thrc dung ti thong kédé lva
chon md hinh va mic y nghia aia cac k& s hdi qui, Md Hinh 2 rd rang 136t hon vaduoc
chon 1& mé hinh céi cuing cho véc dién dich.

DIEN DICH KET QUA Céc bén trong m6 hinh gi thich 79 plan tram ar thaydoi trong
|6garit cia WAGE.Doi vai mot nghién ¢u chéodieu nay khadt. Bay giv ching ta xem
xét nhirng tacdong cin bién @a trng yéu t riéng E.

Hoc van: S nam di hoc (trén bp tam) quan tmg trong véc giai thich W luong.
N6 minh hva y nghia phi tugn va né cé y ngia trong tac i giéi tinh va tinh tang ngfe
nghiép. Tacdong aic ko la
/\
DIn(WAGE) / DEDUC = 0,221 — 0,022 EDUC + 0,030 GEER

— 0,062 CLERICAL - 0,139 MAINT - 0,107 CRAFTS

Kha tha \ khi nhan thy ring tacdong dn bién @a viéc di hoc giam theo $ nam di
hoc. Hay néi cach khac,ém lwong thém vaocho ndt naim di hoc tang thém vé mit trung
binh, la thp hon cho ndt ngroi da c6 trinhdd hoc van & mic cao khi so sanhév mot
nguoi it hoc hon. Do \ay cé hén trong loi nhuan “giam din” theo $ nam di hoc. Gira nam
nhan vién va i nhan vién, mahdéu c6 cung nting dic tinh khac, thi nam nhan viéy k
vong kiém duoc trung binh 3 pin trim nhiéu hon ni nhan vién cho i nam di hoc nhidu
hon. Loai cong viéc twong tac ndt cach y ngta Wi hoc van. Khi so sanh & nhiing nhan
vién chuyén nglép (nhémdiéu khién), mot nim di hoc ting thém c6 y ngla 6,2 pln tram
lwong it bon ddi véi nhitng nhan vién &n phong, 13,9 pin trim it hon cho nhan vién 4o
tri, va 10,7 phn trim it hon ddi vai tho tha cdng.

Kinh nghém: Khéng c6 gi nac nhién khi § naim kinh nghém cho nét cdng véc nao
d6 c6 taadong tich @c 1&n tén lvong. Tuy nhién, khéng c6 é&n twong loi nhuan giam dan
mot cach cé y ngia nao éng nhr khéng co Bt ky tuong tac nao &i cac bén gia. Mot nam
kinh nghém ting thém c6 y ngla mirc hrong trung binhang thém chcé 1,8 phn tram.

Pé tusi: DO tudi cia mdit nhan vién codi nhuan giam dan y ngha, no ctira kng
Vvé6i cac Yu t6 khac 1a nlr nhau, not nguoi dang twi hon € ¢6 mirc lwong trung binh thp
hon. Tacdong cn bién la

— T

DIn(WAGE) / DAGE = - 0,00014 AGE + 0,00758 MAINT0:01152 CRAFTS

Anh heong aiado tudi phan nao bidap cho nlieng nhan vién #o tri va thy thu cdng nhrng
khéng cho nfing laai nhan vién khac.

Gidgi tinh: Tir Bang 7.4 ta thy tAcdong aic bo ciia gioi tinh phy thuoe vao $ nam di
hoc. HE s wdc lugng 1a 0,02960 EDUC, va phing saiuéc lugng trong tng 1a (0,0101
EDUC)Z. Diu dwong cho bét mot sy chénh éch \é gidi tinh cé y ngita thrc ar hién hitu
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(voi thu nHip cia ngrdi nhan vién nam c6 éhso sanhiuoc & mic trung binh 1a caodn)
va no ding cho bét khoang cach ang 18n 6i sb nam di hoc. Dodé nhirng ngrdi phu nix ¢6
hoc van cao c6 mc lwong trung binh thp hon mjt cach it canddi so Wi nam gii ciing
véi dac tinh nhr vay. TAcdong cn biénudc lwong cé tht duoc xacdinh nhr sau (xemdi
két qua trong phan treée):

R /N . R /N .
100{exp[fEDUC —1 Var(SEDUC)] - 1} = 100{exp[fEDUC —1 EDUCVar(f)] - 1}

Déi véi ,3 = 0,02960 va EDUC = 4 va 8 (trungcvadai hoc), nhing tacdong nay &n
lwot 1a 12,5 phn tram va 26,3 phn tram, chiing cao 6t cach khé Hu.

Sic toc: Khdng ¢6 cac 8h vé sic toc nao la ¢ ¥ ndh, cho tiy khong cé g khac
biét c6 y nglia € lvong gira cac &c toc.

Logi cong véc: ~ Nhiing nhan vién trong fu thuwe vao Bn nhom ngh nghiép khéac
nhau. Nhémdiéu khién bao @m nhirng nhan vién chuyén ndip, va nkiing nhom khac la
nhan vién ¥n phong, Bo tri va thy thu cong. NHiing tacdong riéng phn dugc usc heong
cho légarit @a tien lwong cho ttng nhém khéngtieu khién 1a

Nhan vién ¥n phong: - 0,062 EDUC
Bao tri: - 0,139 EDUC + 0,008 AGE
Tho tha cbng: - 0,107 EDUC + 0,012 AGE

Nhu d& dua ra tide day, laai cong vic va hc van trong tac Wi nhau At manh. Tuwi tac
c6 nhirng tacdong tich arc y nghia 1én nhan viéndw tri va thy thu cong nlwng khéng tac
doéng I1én nlitng nhom khéc.

~ Dai véi mot tng dang trong tié gioi thuc cia md hinh log-fin lwong, tham ko bai
viét cua Tanseliugc trich din & Chuong 6.

O 7.5 Uéc Lwgng Nhitng Tacdong Mua

Mot vi du khac \¢ viéc sr dung bén gia xuit hién tronguéc lwong tacdong mua éa cac
bién doc 1ap. Xem xét quanE = a + bT + u, dd dugc giéi thiéu tredc day, gira viéc tiéu
thu dién ning va nhét d6. Trong mua hé, khi néti d6 ting, nhu @u may hnh € diy viéc
tiéu thy dién nang Ién. Do vy chang ta k vong b c6 diu deong, cho ra rt quan k& dwong
gitta E vaT. Tuy nhién, vao muddng, khi nhét do ting (tr 20 dé 1én 40d¢), nhu éu cho
viéc aréi 4m nha té nén thp hon va ir d6 ching ta mondoi b c6 diu am ¢ muadéng,
cho ra ndt quan 1 Am gira E va T. Bng cach nao ching ta c&thhi nhin dugc tacdong
lén E @a bén dinh tinh “mua” c6 Bn loai: xuan, h, thu,déng? VEc nay thrc hién dugc
bang cach xadinh ba bén gia; dugc goi 1a: bién gia theo mua Nhu da gii thich turéce
day, ching ta khdndinh ngha bn bién gia dé tranh hén trong da @ng tuyén hoan ko.
Mua thudugc sr dung lam muatiéu khién:

D, = 1 N&ula mua dong
Y710 Né&ula mia khéc
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5 {1 Né&u 12 mda xuin
2 =

0 Néu la mua khac

B {1 Néu 12 mua ha

D3 = .
0 Neéu la mua khac

. Baygidata = a + aiD1 + @D, +a3D3 vab = by + biDy + bD, +hyD3. Bic trung
téng quat thutugc bing cach thay thnhiing béu thrc nay vao quandgitaE vaT:

E =ay + a;D1 + ayDs +a3D3 + boT + byD1T + by,D,T +bsD3T +u (723)

Nhitng mé hinhréc leong cho ttng mua nir sau (Hinh 7.4 minhdadiéu nay):

Thu: E = C'j’o + ,éoT

pong: E=(Go+a1) +(Bo+[1)T

Xuan: E=(Go+a5) +H(Bo+B2)T

Ha: E=(Go+a3) +(Bo+Ba)T
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O Hinh 7.4 Vi Dy Vé Yéu T6 Mla
Sir dung
nang lweng
Mua dbng MUa ha
Mua xuén
T Mu? thu _
| | | Nhiét dg
0 20 40 60 80 100

a; 1ado léch aia ke s6 tungdd goc muiaddng so wi hé sb tungdd géc aia mua thu, va
by 12 do léch aia ke sb d6 dbc muiadéng so wi hé sb do doc cia mua thu. C6 ththue hién
nhiéu kiém dinh déi véi nhitng mé hinh nay. Vi gia thuyét hop ly 1a khéng cé s khac
biét trong quan & gitta mua thu va mua xuan. So sanh cagopl trinh dia mua thu va
mua xuan, gi thuyét ham y &ng a; = b, = 0. Biéu nayduoc kiém dinh bing kiém dinh
Wald trongdd Phrong trinh (7.23) la m6 hinh khéngéghan va mé hinh dii han la

E =ay+ a;D1 + asD3 + bgT + byD1T +b3D3T +u (724)

Mot sd nhadiéu tra thich gk lai nhitng bén gia mua trong mé hinh ngay &hi néu
mot vai bién trong $ cac bén gia d6 14 khdéng cé y ngh. Tuy nhién, s va thich nay khéng
rd rang vi cac Bin gia du ra co té lam giam mot cach khéng an thiét do chinh xac 6a cac
thong $ khac. Nu ta tim thy mot vai moa la nfr nhau (vi @ mua thu va mua xuan), thi
c6 thé hop nhit ching thanh @t mua king cachdinh nghia mjt bién gia D = 1 cho mua thu
va mua xuan, vaidmg 0 cho cac mua coail Bé kiém dinh gh thuyét cho #ing it ca cac
mua cé clng quaréhdiéu kién 1aa; = a, = ag = by =b, = b; = 0. M6 hinh khong @i han $
la (7.23), va m6 hinh @i han $ 1A E = a + beT + u. Bac tr do aia tri thong ké&F la 6 cho i
s6 va $ quan sat fr di 8 cho niu  (giai thich &i sao). Ching tagsmongdoi viéc bac b
gia thuyét nay vi chang tala cH ra tuée day la quan & gita E va T s5 ddng bién trong
mua h va nglich bén trong muaidng.
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O BAITHUC HANH 7.8

Lam lai phan tich trée va st dung mua b thay vi mua thu lam modiéu khién.

Thay vi s dung ba bén gia, gia st ching tatinh nghia mdt bién gia nhr sau:
1 N&ula mia thu

2 Néula mua dong

3 Né&ula mia xuin

4 Néula mua ha

Ké dén gia sir ringa = gD vap = BoD. M6 hinh bay gi tro thanh

, E =aD + BDT +u
va cac noi quan ¢ dugc udc hwong bay gi tré thanh

. N N N
Mua Thu: E=a +&T
N N N
Muabbng: E = 2a + 26T
Miia Xuan: E =30 + 3&T
Miia He: E = 400 + 4T

Phrong phap nay soor phuong phap ba mua ma chingda xem xét twéc day
nhe thé nao? Xin tru y ring mic du cac phong trinh cho mua thu l&ng nHit, nhung
nhitng phrong trinh khac thiat khac nhau. @ thé la khi so sanh mua thusvmuadong,
chang ta thy rang sr chénh éch \é tungdé goc giita hai mua nay lae. Khéng cé ly dodi
sao & chénh éch nay phi bing wi tung d6 gdc caa mua thu. Tt ra, sr chénh éch \é
tungdé goc gita kit ky hai mua K tiép nhau naoing bang 0o. Do d6 chang ta @i st ring
su dich chU)en tungdo gbc 1a nhr nhau qua bt cac mua & tiép nhau. Trong tr, sr chénh
léch & d¢ déc giira hai mua & nhau ludn bng Bo. Gia thiét nay la qua in ché va Hu nhr
khé bao dam duogc trong teong hop tng quat. Vi vy, phrong phap thay thss dua dén
dic treng sai md hinh nghiémoing va néndugce bd qua nhrong ctd cho phrong phéap éng
quat i ba bén gia dadugc trinh bayy nhiing phn truée.

Xem PHin 7.8 \& mdt ung ding thrc t cua viéc mé hinh héa céac téiong theo mua.

0 7.6 Kiém Pinh Sy Thay Péi Vé Cau Tric

Méi quan ¢ gitra cac bén phu thudc vadac lap co the co ndt sie thay déi vé cau tric (con
duoc goi la s bat n dinh vé ciu trdc haynhirng gian doan vé cdu tric); c6 ngha |3,
mdi quan & co the thaydoi tir thoi doan nay sang thi doan khac. Vi d nhu, gia sir C 1a
lwong tiéu thi gasé Hoa Ky trong mdt thoi doan cho trdc va céac kin doc lap 1a gia ban
(P) va thu niap (Y). ba co ba thi doan trong st khadng thyi gian 1970-2000 khi gia gas
tang mbt cach thm trong, co the gay ra nking thayddi trong mé hinh hanh vi tiéu thgas.
Thayddi dau tién »ay ra vao @m 1974 ngay sau khipp doan OPEC (¥ chic cia cac qdc
gia xuat khau dau hoa) tuyén I8 kicm soét gia au trén tit gisi. Dot thayddi thir hai Xay ra
vao rim 1979, ngay sau 6a cach mng ¢ Iran. Thayddi cudi cung Xy ra vao am 1990
khi Irag danh chém Kuwait. Ging c6 ly khi ching ta3kvong rang cacdo co gidn da gia
ban va thu nip dbi voi luong tiéu thi gas khac nhau qua)m) thoi doan duoc phan chia
bang cac &m ké trén. Kém dinh thbng kéddi véi thay déi vé ciu tricduoc goi 1a Kiém
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dinh Chow (sau khi Gregory Chow [1960}r dau tién coéng b ky thuit nay). PAn nay
trinh bay hai phong phap Kdm dinh d6i véi thay doi vé ciu tric. Plrong phép tir nhit
bao @m viéc chia mu thanh hai hay nbii nhém,udc lwrong mé hinh it cach riéng kit
doi véi timg thyi doan va Wi ca mau chung 4i, va saud6 xay dmg not tri théing keF s
dung dé tién hanh kém dinh. O pheong phap ti hai, ching taisdung cac bén gia.

Ki ém dinh dya trén viéc phan ¢t mau (Kiém dinh Chow)

Gia s ching ta mén kiém dinh xem c6 it sy thayddi vé cau trac hay khdng vao dh
diém t = ny. Tha tuc < & phai chia mu gdm n quan sat thanh hai nhém — nhémaingn,
quan sattau tién va nhém 2&n nhirng quan séat coniln, = n - ny . Udc lwong md hinh
mot cach riéng kit (v6i k hé sd hdi qui) déi véi tirng nhom ndt va tinh toandng $ du binh
phuong ESS va ESS. Do do, tong céc binh plrong khéng gbi han dugc tinh Bing ESS =
ESS + ESS. Khi ldy sb nay chia cha?, két qua 3 c6 phan pbi chi-square i bac tu do
df. lan —k +m—k=n-2khai vi viéc uéc lugng mé hinh mt cach riéng k@t ngu y
rang mbi phuong trinh cék hé sd hoi qui. Ké dén gia sir ring cac B sd hdi qui 1a nhr nhau
truéc va sau thi doan n; (ma no 8 lam ting Iénk rang béc). Usc lwgng mé hinhan nia
nhueng Wi chung @ mau, va thuduoc gia ti ESS. Tri théng ké kém dinh phu kvp bay gb
la

_ (ESSR —ESEl—ESEz)+k
©  (ESS; + ESS,) = (n - 2k)
Thu tuc kiem dinh ladé bac B gia thuyét khdngrang khéng c6 thayioi vé cau triic nao éu
Fc vuot qué gia trF i nok, diém nam trén phan pbi F véi bac tr do d.f. lak van - 2kma
vung tr d6 tinh sang bén phbang wi mic y ngha. Mot gia thiet quan tong dang sau
kiém dinh nay la cac pltong sai sai & cia hai mau lIa nhr nhau.

Ki ém Pinh Dya Trén Cac Bién Gia
Kiém dinh ding c6 tk¢ duoc tién hanh Bng cach & dung ky thuat dung bén gia duoc gisi
thiéu trong clrong nay (xem chi &t hon trong sach i@ Franklin Fisher, 1970). Rbng
phap nayduoc minh lva ¢ day cho trong tiéu thi gas wra duoc md & (chi ap ding ddi véi
cac moc thoi gian rim 1974 va 1979).

M6 hinh © ban la

INnC=a + BInP +yInY +u
Pay la mdt mé hinh log-haidn ma trongi6 B 1a d6 co gidn ¢ gia vay la d6 co gian ¢ thu

nhap. Ching taiinh nghia hai bén gia nhr sau (1974.1¢ cap dén qui ndt cia ram 1974;
cac qui khdduoc bieu dien trong t):

D, = 1 dbivéi thoi doan 1974.1 té vé sau
0  ddivdithdi doan khac
D, = 1 ddivsi thoi doan 1979.1 tb vé sau
0  ddi véi thoi doan khac
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~ Xin luu y ring doi véi tat ca céc thyi doan tir 1979.1, & Dy va D déu bing 1.Dé
kiém dinh xem céc‘ﬁu tric cho ba i doan @’ trudc dén 1974.1, 1974.den 1978.4, vaut
1979.1 t& vé sau)deu khac nhaugdac treng mau phai dugc gia sk nhe sau:

a = a + D1 + aD> B = + D1 + (D> y=w + D1 +
ysD2

Thay tt€ nhitng thdng 6 nay vao phong trinh (7.26), ching ta afirgc md hinh khéng
gidi han

INC=ap + ;D1 + D2+ (Lo + /D1 + BD2)InP + ()6 + 4D1 + pDo)InY +
u
=ap + D1 + D> + ﬁ)'ﬂp + ﬁl(Dl InP) +...+U

Bé uoc leong gid ti ndy, tedc hét ching tado nhirng bién msi Z; =D InP , Z, = D, InP,
Z3 =D InY,va Z, = D; InY. K& dén chung ta &i qui InC theo ndt hang $, D1, D, , InP, Z;,
Z,,InY,Z3, va Z. Cac mo hinlda duoc udc lugng la:

, . A A A
Tu trudcden 1974.1: /Irg Op + BolnP +yp InY
1974.1-19784: IngC = do + 0z + @o + Br) INP + o + yo) InY
1979.1 ¢ sau: INC = Qo + Q1+ Q2 + o + o + ) InP

+%o + ?/1 + ?/2) InY

Bing cach so sanh fihg quan A nay, ching ta cé éhkiém dinh mbt loat cac gi
thuyét khac nhau. Cing han nhr, gia thuyét ringas = o = 8. = 5 = 4 = )5 = 0 cho tly
khéng c6 thaytéi vé ciu tric nao. Mt kiém dinht ddi véi B & kiém dinh xemdo co gian
vé gia c6 khongioi trong thyi doan tir 1974.1 — 1978.4 va 1979.% sau. Nhiu gia thuyét
khac condé lai ¢ dang bai &p thuc hanh.

Phrong phap dung B gia c6 mot thuan loi hon so \6i viéc chia ét miu; noi cach
khac, chuang ta co éH(lem dinh, réu ching ta mong ndm nhr vay, chi mot vai ke s5 hoi
qui dbi voi thay ddi vé ciu trac ton 1a quan B toan 1, nhr pheong phéapdugc trinh bay
sau nay.

Ching ta thy tir trong md hinh khong §i han doi véi InC ring réu tungdd goc
ciing nhr tit ca hé b do doc dugc cho phép khac nhau qua caaitéioan, thi $ lugng cac
so hang trong tac, va dao c sb lugng cac k sb hdi qui dé wdc legng co tié 16n. Bidu nay
s3 dan dén viéc mit di mot vai bic tr do va ndt s giam di sirc manh aia cac kém dinh. Vi
vay mot nha nghién eu theong duoc khuyén la phi canh giac i sy phat trén aia cac
bién gia ma dodé din dén tinh tang “khai thac @ liéu” (data mining). Mt pheong phap
hitu ichdé thiét 1ap nén nét md hinh o ban khong c6 Win gia va khido € sir dung kiém
dinh nhan Lagrangeta duoc md & & Chrong 6dé kiém dinh xem céc in gia thém vao
va cAc 8 hang trong tac cé nédua vao md hinh hay khéng.
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O BAI TOAN TH wC HANH 7.9" ‘ ‘ 7
M6 ta cach kém dinh gi thuyét cho ing do co gian ¥ thu ntip khéng 8 thaydoi trong
ba thyi doan.

O BAI TOAN TH wC HANH 7.10 , , ,
M6 ta cach kém dinh gia thuyet cho aing tungdd goc la nhr nhaudoi véi tat ca cac thyi
doan.

O BAI TOAN TH wC HANH 7.11
Gia s bien gia D3, dugc dinh ngha ¢ day, dugc sr dung thay cho

1 ddi véi thoi doan 1974.1 — 1978.4
Ds = 0 ddivéithsi doan khéac
Lam ki phan tich c6 troc véi gia sr nay. Moi quan 1§ giira cac i b dat duoc theo cach
nay va niirng h¢ so dat duoc truéc doé la gi?

Ung Dung: Thay Péi Vé Céu Tric Trong L we Lwong Lao Pong Nir

Céac Ty Lé Tham Dy

Trong Pln 4.7, chdng tda sr dung DATA 4-5 vada udc lugng mjt md hinhddi véi ty 1é
tham gia é@a lrc lwong laodong nr (WLFP). Tap dit li¢u d6 dugc dung cho &im 1990 va
cho 50 téu bang. Trong DATA7-4 ching ta cddiéu cho @ nam 1990 va 1980. ®liéu
cho rim 1990 b “sip dat” bén dréi cac dr liéu cho mM1980 i Mot cot mai duge thém
vao, trc 1a &t D90. Pay la nét bién gia c6 gia ti bing 1 cho am 1990 ting khéng cho
ndm 1980. Bén nay § kha tha v dé kiem tra xem c6 it sy thaydoi vé cau trdc trong i
quan 1§ gitta WLFP va cacdu t6 quyét dinh aia né hay khéngbé cé nmbt thao luan hoan
chinh \é cac bén doc lap va cac tadong ky vong aia ching 1én WLFP, hay xem #h4.7
truéc. Boi vi mdi quan 1 toan 1§ co thé da dch chugn gita nim 1980 va 1990, ching ta
can phii phéat ra it ca nhitng $ hang trong tac ting cach nhan D906V tirng bién doc lap.
Nhu vdy, ching ta & phatdugc cac bén nhr & DIOYF, Wn la Kt qua caa D90 nhan i
YF, va lam trong tr d6i vai cac bén khac. Bng 7.6 cé mt phan két qua thu duoc tir may
tinh (thuduoc tr Phin Thec hanh trén may tinh 7.6). Xiou y ring kiém dinh Chowdéi
véi khéng cé thaydoi vé ciu trac b bac b ngayé nhitng mic dusi 0,01 ptin trim. Mo
hinh ng quat i tit ca nhiing $ hang trong tac c6 mt gia ti ¢4 hiéu chinh aia R 1a
0,833, ma nd caodm gia ti do dugc trong tng (0,746)d4i véi mo hinh 1990 trong R
4.7. Tuy nhién, ching ta c6étihgy ring hau nhr c6 mbt lugng dang K tinh da dng tuyén
gitta cac bin. Dodo chiing ta lei bo cac bén co 1 sb khéng y nglie, nheng phii bo tirng
bién mot. Md hinhudc lwong sau cungiuoc cho Wi phuong trinh sau, & gia tri p trong
ngaic don:

PN
WLFP = 47,637 + 0,00478 YF — 0,00405 (D90R) Y+ 0,275 EDUC

(<0,01) (<0,01) (<0,01) (00)
—1,061 UE - 0,569 (D90 x UE) — 0,207 MR
(<,01) (0,085) (0,051)
+ 0,126 (D90 x MR) + 0,282 DR — 0,078 URB0OA11 WH
(0,015) (0,038) (<0,01) (< 0,01)
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q R =082  df =89 o= 2,192
bé dat duoc cac noi lién hé riéng bét doi vai ’hai thoi doan, tregc hét ching ta cho D90
bang khéng, nir vay ¢ c6dugc phrong trinhdoi véi nam 1980 nlx sau:
SN
WLFP = 47,637 + 0,00478 YF + 0,275 EDUQ,661 UE — 0,207 MR
+ 0,282 DR - 0,078 URB - 0,111 WH

O Biang7.6 Kt qua Ting phan déi véi Ung dung Thay déi vé cau tric trong Phan 7.6

[Pau tién Wi qui WLFP theo mt hing 9, YF, YM, EDUC, UE, MR, DR, URB, va WH, va i
hién mot kiém dinh Chowddi véi thay ddi vé ciu trac.]
Kiém dinh Chowddi véi giandoan vé cau triic ti diém quan sat tin 50:

F(9, 82) = 6,903514vgia tri p 1a 0,000000 (c6 nghla At nho)
[Luu y ring gia thuyét khdngvé s khdng co thaytdi vé cau tric 1a b bac b hoan toan. K dén,
udc lwong mdt md hinh i cac bén ghc bandau adng wi cac $ hang trong tac.]

VARIABLE COEFFICIENT STDERROR T STAT 2 Prob (t BT|)
0) const 50.8808 11.6760 4.358 0.000038 ***
10) D90 -6.3712 14.9234 -0.427 0.670549
2) YF 0.0045 0.0012 3.757 0.000321 ***
11) D90YF - 0.0035 0.0013 -2.770 0.006939 ***
3) YM - 0.0000111 0.0005489 -0.020 0.983935
12) D90YM - 0.0001633 0.0006339 -0.258 0.797400
4) EDUC 0.2779 0.0674 4.121 0.000090 ***
13) D90EDUC 0.0072 0.1177 0.061 0.951319
5) UE -1.1191 0.2917 - 3.836 0.000244 ***
14) D90UE - 0.4915 0.4365 -1.126 0.263485
15) D90OMR 0.1461 0.2427 0.602 0.548850
6) MR -0.2243 0.1636 -1.371 0.174124
7) DR 0.2268 0.1876 1.209 0.230234
16) D90DR 0.2106 0.3268 0.645 0.521040
8) URB - 0.0691 0.0317 -2.180 0.032124 **
17) D90URB - 0.0236 0.0469 - 0.503 0.616474
9) WH -0.1284 0.0351 -3.654 0.000455 ***
18) D90WH 0.0409 0.0542 0.755 0.452353
Error Sum of Sq (ESS) 416.0265 Std Err of Resigin@hat) 2.2524
Unadjusted R — squared 0.862 Adjusted R— squared .8330
F — statistic (17, 82) 30.1406 p-value for F () .00D000
MODEL SELECTION STATISTICS
SGMASQ 5.07349 AIC 5.96303 FPE 5.98672
HQ 7.20924 SCHWARZ 9.53062 SHIBATA 5.65796
GCV 6.18719 RICE 6.50041

[Bay gio bo tirng bién mot dé thu dugc md hinh sau cungsvcac 1é sb c6 mic y nghia 10%.]

O Bing 7.6 (Tiép theo)

VARIABLE COEFFICIENT STDERROR T STAT 2 Prob (t |>T|)
0) const 47.6366 6.5784 7.241 0.000000 ***
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2) YF 0.0048 0.0007339 6.512 0.000000 ***
11) D90YF -0.0041 0.0006821 -5.943 0.000000 ***
4) EDUC 0.2751 0.0455 6.045 0.000000 ***
5) UE -1.0614 0.2456 -4.322 0.000040 ***
14) D90UE - 0.5694 0.3272 -1.740 0.085324 *
6) MR -0.2073 0.1049 -1.976 0.051227 *
15) D90MR 0.1264 0.0510 2.479 0.015066 **
7) DR 0.2816 0.1337 2.106 0.037986 **
8) URB -0.0785 0.0206 - 3.805 0.000260 ***
9) WH -0.1115 0.0242 -4.599 0.000014 ***
Mean of dep. var 53.869 S. D. of dep. variable 518.
Error Sum of Sq (ESS) 427.5756 Std Err of Resminghat) 2.1919
Unadjusted R — squared 0.858 Adjusted R— squared 8420.
F — statistic (10, 89) 53.8705 p -value for F () 0.000000
Durbin — Watson stat. 1.983 First-order autocareft 0.007
MODEL SELECTION STATISTICS
SGMASQ 4.80422 AlIC 5.32792 FPE 5.33268
HQ 5.98311 SCHWARZ 7.09599 SHIBATA 5.21642
GCV 5.398 RICE 5.48174

Mai quan K d6i voi nam 1990 thudugc hing cach cho D90dmg 1 va Kt hop céc é hang
cho céac kin giong nhau. Chng han nhr, neu D90 = 1, 6 hang cho bén YF cin duoc ket
hop véi s6 hang cho D90 x YF. D@6, moi quan ¢ dugc udc heong doi véi nam1990 la

WLFP 47,637 + 0,00073 YF + 0,275 EDUQ,630 UE - 0,081 MR

+ 0,282 DR - 0,078 URB - 0,111 WH

M6 hinh sau cuing gi thich duoc 84,2 plAn trim ocia sr bién déi trong WLFP,diéu nay
trong xrng Wi dit liéu chéo. Céac tadong aia bién EDUC, DR, URB, va WHIA mang cac
diu nhr ky vong va gbng nhauddi véi nam 1980 va 1990. Tadong cin bién @a ty 18 két
hon (MR) ¢6 gid firvao im 1990 nb hon & nim 1980. Mt sy gia ting 1 pfan trim & MR
lam gim WLFP, trung binh khimg 0,207 phn trim vao m 1980 nixng cH giam 0,081
phan trim vao imm 1990.DBiéu nay cho thy ring, so Wi nam 1980, c6 nku phy ni sau
khi két héna trong krc luong laoddong hon. Tacdong aia ty Ié thit nghiép ding khac nhau
dang K giita hai céc diéu tra dan & nay. Vao #m 1980, taaiong céin bién @a UE la —
1,061, trong khi vaoam 1990 taaiong do 1a —1,630. Vi gy, gia thuyét nguoi cong nhan
chan nin déi véi nam 1990 manh hon dbi véi nam 1980. & khac nhau trong tadong aia
thu nkp cia phu nir (YF) ciing c6 y ngiia — 0,00478 vaoam 1980 so &i 0,00073 vao
nam 1990 — ndt sr sut giam manh \é gia ti, ma nguyén nhanma viéc nay khéngiuoc rd
rang. Mot cach gii thich c6 ti c6 la do tinh éng tuyén gin hoan ko gira YF va D9OYF,
ma no lam cho khdat dugc cac taaiong rieng bét.

© 7.7 Vi Du Thuc Nghiém: Sw B&i Bé Qui Pinh Van Tai M6-To

Blair, Kaserman, va McClave (1986) nghi@rudacdong aia viéc bai b qui dinh V& ciu
tric gia @a cac dch wi van ti noi bo tiéu bangd Florida. Sr bai by qui dinh nay cé Hu
luc vao ngay 1 thangalp nam 1980, va @ liéu cia cac tac gitap hop dugc hon 27.000
quan sat, baodgn 10 hang $n tai va xuyén st bdn thoi doan, mt thoi doan trede khi bai
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bo qui dinh. Céc tac gida gi s rang viéc cung ép cac dch wi van tai cho mbt nha xut
nhap khau co gidn ¢ gia ft nhiéu theo éc do caa th truong. Bén phu thudc 1a In(PTM),
trongdd PTM la gia ¥n chuyn hang trén @t tin-dim theodon vi dé-la vao im 1980.
Cac bén doc lap dinh krong duoc 1a: In(WT), trongdé WT ladiém giita aia cac lai trong
luong khéac nhau; PD 1a gi&ud diesel vao #m 1980 tinh theo cent tréndindon vi gallon;
va In(DIST), trongdd DIST 14 $ dim duong van chuyén. Nghién éu ding bao ¢m mot
vai bién gia: ORIGJ ing 1 khi vEc van chuyén xuit phéat tr Jacksonville, ORIGM ing 1
néu viéc van chuyn xuit phat &t Miami, CLASS (i = 1, 2, 3, 4) Wiu thi nim loai van
chuyén khac nhau, va DEREGihg 1 trong thi ky hdu-b&i b qui dinh. Md hinh o ban
duoc uéc lwong nhr sau, Wi cac ti théng két trong ngdc don:

/\
Ln(PTM) = 10,1805 + 0,0305 ORIGJ + 0,025&IGM — 0,1590 In(WT)
(327,44)  (6,31) (5,28) (- 188,
—0,6398 In(DIST) + 0,2800 CLASS1 + 0,5871AGIS2
(- 196,00) (16,21) (97,22)
+ 0,9086 CLASS3 + 1,0923 CLASS4 + 0,0030 P,1581 DEREG
(150,45) (175,82) (10,42) (- 35,08)
RP = 0,79

He s hoi qui cia mbi quan tam ¢ ban |a ke sb cho DEREG. H 5 nay vra am wra
co y nghia¢ mac y ngha 1 pln trim, cho thy riang g thuﬁt viéc bai b quidinh to ra
mot s giam dang K dbi véi cac ¥ Ié van ti la dang thugt phuc. Nhing diéu kién khac
bang nhau, Vic bai b quidinh \an ti noi bo tiéu bangs Florida cho ra it s giam ty 16
trung binh gn 16 pln trim. Cac bén con hi ciing c6 y ngia v mat théng kéé muac 1
phan traim va cédang diu cho cac & .

Céc tac gi ciing da kiém dinh sr twong tac gira cac bin gia va mbt sb bién dinh
lwong, ding nhr gitta cac bén gia véi nhau, nleng Wi két qua hdn hop. Co6 tie doc thém
chi tiét trong bai baoia cac tac ginay.

O 7.8 Ung Dung: Nhu Céau Ddi Véi Mt Loai Chat Chong Tham (Sealant) Sk Dung Trong
Xay Dung

Mot cong ty @ thé lam mbt hop chit chong thim duoc sir dung trong cong vic do bé tong
xay drng va lamduong. Cong ty tin ang mot dbi tha canh tranhda tung ra tindon vé cht
luong a1a sin phim cia cong ty, gay ra & khoang mit méat & doanh thu vadi nhuan
trong st thoi doan tir thang By nim 1986dén thang nxdi nam 1988. Cong ty¢a phatdon
kién dbi thu canh tranh vaioi dén bu thét hai. Mot nhan cling chuyén mén landai dién
cho phia cong tyd mot thaido hai hrdc goi cong ty la cong ty Cement Overcome (COI),
va hin than 6ng ta Rodney Random anhdé bao vé sy cin mat caa cac chi #t caa phién
toa.

Hinh 7.5 la mt d thi biéu dién £ lrong (theodon vi gallon) @a cHit chong thim
da duoc ban i COI mdi thang fr thang giéng #m 1983dén thang Bm ram 1990. Ba
dang dang quan tam >t hién tréndd thi. Dang thr nhat, ¢ tinh cit mua w trong $
lwong, va co th ky vong ring doanh & thang giéng thp mot cachdic trung va doanh&
trong st giai doan thang tam-thang chin nhin chung la caé. Hhi, doanh & trung binh
thé hién ar giam sat trong thi doan “thiét hai” (Thang biy nim 1986 — thang i nim
1988) va con gim hon nita trong thi doan hu thiét hai. Cudi cling, chéu cao da thyi cao
diém doanh & héda giam xudng mbt cachdéu dan tir thoi doan nay sang i doan khac.
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Nhu vy, dueong nhr cé mbt biéu hién bandau hd trg di véi luan diém cho &ng doanh &
ban thp hon trong sét thoi doan bi thiét hai. Thuc ra, nkiing thiét hai van cé tte tiép dién
sau thyi doan kién tung.

Rodney Random coudliéu v& mot sd bién cé anh hrong dén cac chugn van
chuyén hau nhr hang thang. DATA 7-5 (xem RHuc D) cung ép di liéu hang thangu@
cac bén sauday cho thi doan tr thang giéng #m 1983dén thang Bm nim 1990:

Q = % chuyén van chuyn hop chit chbng thim ar dung trong xay dng, theadon vi
gallon/thang
P = Gia ban i gallon, theaton vi do-la
HS = Cactiadiém xuat phat, theaton vi ngandiadiém
SHC = Chsd danh mic aia cong trinh xayehg duong ptd vaduong cao éc
OC = Ch s chung @a cdng trinh xayehg tr nhan va cdngang
L = 1 cho thi doan tir thAng By nam 1986dén thang nxoi nam 1988, khi cdng ty
chiu gr thiét hai
PL = 1 cho thi doan tir thang nwodi mot nam 1988 o vé sau, thi doan hau thiét hai.

O Hinh 7.5 Céc chugn van chuyén hep chat chéng tham (gallon/thang)

S6 lwgng | “Thoi
8,000 ' =~ doanthiét ~
hai
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4,000
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2,000

1,000
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0 .
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Randomda lam ndt phan tich 4t ky ludng déi vai tap di liéu, gdm viéc thre hién
nhiéu tha tuc kiém dinh & duoc md & & Chrong 8, 9, va 100 day chang ta trinh bay éh
phan phan tichid cé sraddi d& minh hpa cho g hitu ich dia cac bin gia. Diém khoi dau la
mo hinh © ban:

(A) Q = Bl + BZP + B3HS + B4SHC +B5OC + BGL + B7P|_ + U

Can chud y &ng $ hang L va PL la nitng bén gia lam dch chugn “tung do gbc”. Thoi
doan dau tién 1a & kiém soat, vaBs vap; do luong do léch aia $ hang khongddi tir thoi
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doan oo ban (chd y 1a L chduoc xacdinh king 1 cho thi doan thiét hai). Cacudc lugng
OLS aia k¢ s duoc cho tép theo cuing §i gia tri p trong ngac don (PHn Thyc hanh trén
May tinh 7.7 c64t ca chi tiét cho vic sr dung chrong trinh GRETLAé cho ra Kt qua nhu
trong ptin nay).

Q = —2065 — 301,670P + 14,423HS + 0,629SHC

(0,27) (0,003) (0,047) (0,124
+33,6770C — 1.075,203L — 733,934PL
(0,010) (0,023) (0,223)
R = 0354 df = 82 G = 1258

Cac diu cia cac B sb hdi qui cho L va PL la am, cho 4f ring, tinh trung binh,
doanh 8 trong hai thi doan sau thp hon doanh & trong thi doan dau, ngay é sau khi co
chinh sra déi véi cac tacdong aia cac bén giai thich khac nir cacdia diém xuat phat,
cong trinhduong cao bc aia bang, va cdng trinh xayrag noi chung. Tuy nhién, giai to
d6i voi he s cia PL la 0,223 cao lénghcach khong chp nhin duoc. Luu y ring gia ti p
ddi véi hé sb caa L chi 1a 0,023, cho ﬁy cac doanh&trung binh thp hon mot cachdang
ké trong giaidoan “thiét hai” khi so sanh i thoi doan dau. Tuy nhién, mé hinh ¢hyiai
thichduoc c6 35,4 phn trim cia nhing bién dong trong cac chidn van chuyn hang thang
va c6 tié sr dung mbt cai tién ndodo trongdic trung.

Hinh 7.5 caliém cn luu y ring c6 ndt dang theo mua trongidliéu cia cac chugn
hang.biéu nay @i ¥ cho viéc phi hop cac bén gia dé giir lai cac taadong theo mua. Theo
d6, 11 bén gia da duoc dinh ngha, trng bén Mot twong tng cho cac thangrtthang haitén
thang meoi hai (thang giéngiugc bo quadé tranh “My bién gia”). Cac bén nay sauid
dugc thém vao M6 hinh A, va & md hinh néi (B) da duoc uéc leong. Do qué nhéiu cac
s hang hién dién, két qua khéngduoc trinh bays day, nhing né vin c6 thé thu duoc bing
cach & dung Ptin Thec hanh trén May tinh 7.7. Ngi da thy rang he 5 di véi L van
con am ndt cachdang K, nhing k¢ s ddi véi PL, mic di \an con am, cham mt cach
dang € & mic y ngha 48 plﬁn tram. Tuy nhién, nkiu bién gia ¢ day thim chi cang khong
c6 y nghia hon. Ching ta cé thbo qua nliing bién nay va tairéc luong mé hinhié xem y
nghia aia cac bin con hi cé cii thién hay khéng. Thay vi lam ohvay, chiang tadd &p
dung mdt pheong phap ma né néu ngadyoc van dé thiét hai.

Phan tich badau cho thy rang c6 tit da cé ndt thiét hai c6 y nghia trong doanhés
trong st thoi doan the hai, va c6d ngay @ trong sit thoi doan trudc d6. Phrong céch
hop ly dé dat duoc mdt d6 do cho véc thiét hai co thé c6 v doanh 6 ban 1a lai bo dir liéu
ciia cac thi doan thiét hai va hau thiét hai. Viéc tinh luén ching vaciggayanh hréng dén
cacudc luong, vi thé, diéu nay chinh la caudh ma ching tatang & ging tra [0i. Tha tuc
nay da chip nhin cacudc lwong ma md hinkia sr dung 42 quan satdi véi thoi doan
1983.01 — 1986.06. Khi6 ching ta co6 thphat ra cacwlbéo cho cac th doan thiét hai va
hau thiét hai va so sanh chingsvnhitng gia ti thuc % da biét. Néu cac chugn van chuyén
da dugc dr doan nhéu hon s chuyén thuc t& mot cach cé B thong, thi cé mit bang ching
manh ms vé mot thayddi trong ciu trdc va nking thiét hai c6 y ngha.

Tha tuc ma chidng taa mé & da duoc 4p ding vao d liéu aia thi doan dau, va
mot md hinh tik ba (C)da dugc woc lwong king cach 8 dung cac bin giai thich Wi sb
hang khdngdéi, P, HS, SHC, OC, va 114 gia hang thang, ningkhéng K dén bién L va
PL, ci haidéu bing khdngddi vai thoi doan dau. Nhr truéce kia, cac B sd hdi qui ddi véi
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phan nhiéu cac bén gia khdng cé y ngta, ding nhr cho caaliadiém xuit phat (HS). NAm
dé cai thién tinh chinh xaci@ cac B sd con hi, cac bén nayda duoc loai bo va mé hinh
dugc tai théét ké. Cacudc lwgng cho md hinh “sau cung” (Rroc dua rad day, Wi cac gia
tri p trong ngac don:
O = -1,915 — 1,157 dummy6 — 499,986 + 18B& + 51,928 OC
(0,34)  (0,096) (0,002) 0@y4) (0,0006)

R = 0,513 df. = 37 G = 1,202

Hé sd cho bén gia thang sau c6 y nigo mic 9,6 pln tram, nhrng it ca nhirng he
sb khac (khéng & sb hang khongddi) co y nghia & mic dusi 1 phin tram. Gia ti R? hiéu
chinh ting 1&n ndt cachdang K tir gia ti 0,354, nlang ngay @ mé hinh néi hon ding cH
giai thich duoc mot nira sr bién dong trong cac chidn hangDiéu nay c6 th boi vi di liéu
hang thang tiong hay thayddi (nghia la thaydoi mét lwong hang én) va kho cho vic md
hinh.

M6 hinh Dda duoc sr dung tiép theodé du bdo cac chudn hang cho thi doan
1986.07 — 1988.10 va 1988.11 — 1990.05. Hinh 7dthly db thi cia cac chugn van
chuyén thec t& va dr baoddi vai ca 89 thang. (Pin Thuc hanh trén May tinh 7.7 tinh toan
nhitng gia ti bing $.) Xin luu y rAng trong sét thoi doan dau trudc khi dr luan vién
chang v COI, md hinh bam sat theo cac giétherc t, ngai trir doi véi mot s it cac gia
tri cuc doan.DPiéu nay khéng gay rug nhién m vi OLS cho gi4 frtong sai § cua cac binh
phuong thip nhit va cé nitng sai 8 ma trung binh én t6i khong. Tuy nhién, ngyc lai,
cac dr b4o cho thi doan “thiét hai” | ai cao fon cac gia fir thuc & mot cach cé A thong.
Déi véi thoi doan hau thiét hai, sr khac bét duoc phat béu nhiéu hon. Pay la king ching
manh n& nhit ring cu tracda thayddi that sr ¢én sr ton thit cia doanh & va loi nhuan
cia COI. Thre t & nhirng thiégt hai con tiép tuc dién ra trong séit thoi ky hau thiét hai. Céac
dai lugng do lrong aia thiét hai rong trong doanhdsva thu nip da dat nhe sau (du Y, dé
cap dén tong rong @a cac thit hai):

Doanh é ban =Y @ — Q) = 54.209 + 38.467 = 92.676
Tong thuntip = X P, () — Q) =481.575 + 335597 = 817.172
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O Hinh 7.6 $ chuyén van chuyén hgp chat chong tham theo dr bao va trén thic té
(S liéu thuc té 1a dwdng nét lién con $ du bao ladwong nét dut)
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Rodney Randondad rop cacudc luong Ve thiét hai caa minh (khac &i nhitng $
liéu chi duoc cung ép mot phan bai vi vu kién tung ch duoc dé cap dén & thoi doan gitra
ma théi) trong rt bao céo chi ét. Khi vu viéc duoc dua ra xét %, bén b don da b apdao
boi nhitng phan tich mnh nt cia Rodney mait ca nhitng ©n thit dbi véi COI da duoc xi
ly bén ngoai tda &an va 6ng khéng bad gd mbt co hoi dé kiém ching. Biéu nayda lam
cho Rodney tft vong tran t& boi vi ng $ phai tra 250d6-la mdt gio cho king ching aia
ong ta.

Vi du ndy minh ba cho céch tic ma cac Hin gia co thé hiru dung trong véc lap
m6 hinh pht bp cho hanh vi thc #.

0 7.9 Dr An Thuc Nghiém

Néu mot du an thrc nghém 1a mdt yéu déu trong chrong trinh ke aia cac bn, ban < phai
tuan theo niing cH dan trong P&n 4.9, tim héu ting quan ¢ co s ly thuyét c6 lién quan
va thu thip di liéu thich op. Bay gb khi ban d& hoc dugc lam cach nao ma cacéhiphi
tuyén tinh vadinh tinh c6 th duoc x Iy trong bt bdi canh hbi qui, hay ctic chin dé xac
dinh céac bén gia phi op ding nhr cac thanh p&n phi tuyén, réu cén. Ké d&én ban hay to
mot tap tin di liéu va nfp tit ca nhitng d liéu vao may tinh, theo cacébi hay theo céac
quan sat. Sadoé thiét 1ap md hinh (xem Pim 14.3), phat ra cacdsi mai co lién quan (Pin
14.4), va t¢n hanh phan tichidliéu v bo (Phan 14.5)dé bao dam rang cac @ liéu da duoc
nhap mot céch chinh xac va cacéhi giai thich thayddi qua cac quan sat (nkia trinh bay
bang he s5 cia dai lwong bién d6i). Ban thim chi c6 th thir udc lwong mdt md hinh ban
dau truéc.

Céac Kt qua uéc lugng bandau theong gay thit vong vi cac B sd hdi qui c6 thé
khéng c6 y ngta hadic cac du aia ching cé thkhdng nhr ky vong @uoc dé cap phb bién

Ramu Ramanathan 36 Bién dch: Thuc boan
Hiéu dinh: Cao Hao Thi



Chuong trinh Giing cay Kinh t Fulbright Céc phrong phépdinh legng  Nhap mén kinh té lugng véi cacing dung — 5" ed.
Bai doc Ch.7: Bén doc ldp dinh tinh (hac Bien gid)

nhu 1& cAc diu sa). Viéc kiém dinh chin doan tép theo clic chin s & din thiét, nhung
ching ta ¥n chra phéat biu dugc nhing van @& dic bigt nhét dinh ma cé th thu dugc
nhitng cang kiém dinh mosi ciing nhr c4c thi tuc wéc lrong. Dodo phan tich thc nghém
s3 chi hoan fit dugc mot phan trong giaidoan nay. Bin chi nén tép tuc viéc phan tich sau
khi doc cac clrong tiép theo.

Tom tit

Trong chrong ndy chiing tdd xem xét cach tlt ma cac lin doc 1ap dinh tinhnhu bién vé
gi6i tinh, trinhdo hoc van haic ngte nghiép, mua w, céng éng hay & nhan, v.v... cé th
duogc xir Iy nhu thé ndo trong rt céng thirc kinh € lwong. Phrong phap nayat dé tiép cn.
Pau tién ching ta an mot trong cacda chon cia bén dinh tinh xem nh 1 bién kiém soat
(chon lya nay tly y). Sadd ching ta xadinh cac bin gid (14 nhing bén chi c6 gia ti 1
hoic 0)ddi véi mdi lva chon khac,so lirong cac bén gid it hon mpt bién so i so lya chon
(dé tranh tinh cht cong tuyén hoan toan gia cac bin gia). Trong ndt mé hinh c6 dngY =
a+ BX + u, néu $ hang khéngdéi (a) thaydéi twongtng wi cac ra chon khac nhau, thi
chung ta gi sr nhr sau:

a=a + Dy + D, + ... + Om1Dm1

trongdé m 1 $ céc lra chon ddi véi cac bén gia, vaDy, Dy, .. ., Dyila cac bén gia. Dy
s3 ¢6 gia ti bang 1ddi véi cac quan sat tuy tie vao lra clon 1 va 0d6i véi tat ca cac
quan sat khac. Cacdni D khacduoc dinh ngha trong tr. Bé dich chuygn d6 dc (8) doi
vé6i cac lai bién khac nhau, ching taagiir ring

B =0+ P1D1 + B2D2 + ... + BniDma
Dé uéc luong cac B s ava B, ching ta phat ra cacéhitwong tacZ; = D1 X, Z»
=Dy X,...,Zn1= Dm1X, trongdd X la mot bién doc lap dinh krong. Sauté ching ta bi
qui hamY theo ndt sb hang khéngddi, D1, Dy, . . . ,Dm1, X, Z1, Za, . . . ,Zm1. C4C 8 s cua

cac bén D 1a caca va cac B sb caa cac bin Z 1a cacB. Xin luu y ring $ luong cac K b
dugc uée lugng 14 2n va dodd cac fc tr do 1an — 2m. Biéu nay c6 ngta 14 tir phi )
luong quan sat thleu king 2m, md hinh i cac $ hang trong tacday du khéng ti¢ uéc
lwong duoc. Néu & lwgng cac tra cton Ion, bién gia va cac 8 hang trong tac c6 th ting
lén nhanh choéng. Ah dé cang té nén &c réi hon réu c6 nhéu bién dinh krong hon trong
m6 hinh ma cacéhsd cia chingdéu phii dich chuygn. Mot pheong phéap Bru dung la thét
lap mot mé hinh o ban va saui6 tién hanh kém dinh LM d6i véi cacdo dich chugn tung
d6 gbc vado doc. Haic bing cach khéac, chiing ta céthir dung viéc giam bot dua trén ©
so dir liéu Henry/LSE ¢ mot md hinh éng quat.
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Thuat ngir
Analysis of covariance model M6 hinh phan tickiéng phrong sai
Analysis of variance (ANOVA) model M6 hinh phan tich ptong sai
Binary variables Bién nh nguyén
Chow test Kiém dinh Chow
Control group Nhom kiém soéat
Dummy variables Cac bén gia
Dummy variables trap B3y bién gia
Qualitative variables Céc bén dinh tinh
Quantitative variables Céc bén dinh hrong
Seasonal dummies Céc bén gia theo mua
Structural break Giandoan V& ciu trdc
Structural change Thaydéi vé cau tric
Structural instability B4t 6n dinh V& ciu tric
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