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Chwong 2

PHAN TICH H Ol QUY HAI BI EN:
MQT SO Y TUONG CO BAN

Trong chrong 1 ching taid thio luan vé khai ném hoi quy mot cach éng quat. Trong akong
nay ching ta&tiép cin van dé mot cach trong déi h¢ thong hon. Bac bigt, chrong nay va ba
churong tiép theo 8 glup kan doc lam quen i ly thuyet lam rén tang cho ndt phan tich Bi quy
don gian nhit co thé co duoc, gi la hoi quy hai bén. Chung ta xem xétubng hyp nay tudéc,
khéng nlit thiét bai vi kha nang thuc & caa nd, ma bi vi né trinh bay cho chung ta inhg y
tuong @ ban cia phan tich 8 quy mbt cachdon gian nhit c6 thé duoc va ndt sd trong nhitng
tuong nay cé th dugc minh hya bing cac hiu do hai chéu. Hon nira, nhr ching ta & thay,
dung v nhiéu phrong dién treong hyp phan tich &i quy boi tong quat 1a s ma rong hop ly cua
truong hop hoi quy hai bén.

2.1MQT VIDU GIA THIET

Nhu d& cH rad Phan 1.2, phan tichdi quy chi yéu ladé uéc hrong va/hay ¢ doan trung binh
(tong thé) haic gia ti trung binh aa bén doc lap trén © so cac gia trda biét haic d¢a xacdinh
cua (cac) bén giai thich. Bé hiéu diéu nayduoc thec hién nhr thé nao, hay xem xét viydsau.

Gia thiét c6 mdt qudc gia i mot tong thé! 1a 60 giadinh. Gi sr chiing ta quan tamén
viéc nghién ¢u mdi quan ¢ giira Y chi tiéu tiéu ding hangam caa giadinh va X thu nhp kha
dung hang tan aia giadinh hay thu niip sau khida déng thié. No6i mot cach @ thé hon 1a gi
dinh ring chang ta mén dy doan mirc trung binh @ng the) cua chi tiéu tiéu dung hangam khi
biét thu nHip hang tan cia giadinh. Bé thyc hién diéu nay, gi sir ching ta chia 60 gidinh
thanh 10 nhém cé thu A tuong d6i nhu nhau va xem xét chi tiéu tiéu dungaccac giadinh
trong &g mbi nhom thu nBp nay. Céc d liéu gia thiét nam ¢ Bang 2.1. (\6i muc dich dé
thao luan, gia dinh ring ch nhirng mic thu nkp dua rag bang 2.1 14 tht sy duoc quan sét.)

Bang 2.1 § duoc giai thich nhr sau: Vi @ nhu, trong ang Wi thu nkip hang tan la 80ddla,
c6 nim giadinh cé nirc chi tiéu tiéu dung hangn trong khang 55dén 75d6la. Tiong tu,
véi X = 240$, c6 sau gidinh c6 mirc chi tiéu tiéu ding hangan nim trong khang 137$ va
189%. NOi ndt cach khac, @i cot doc (daydung) aia Bang 2.1 cho thy sy phan pbi caa chi
tiéu tiéu dungy twongtng Wi mot mac thu nkip X ¢b dinh: ¢é nglie 14, né cho thy phan phéi
cédiéu kién cuaY phu thudc vao céc gia imhit dinh aia X.

Luu y ring cac @ liéu trong Bing 2.1 tiéu ku cho bng thé, ching ta c6 thdé dang tinh
to4n caccac xac sét cé diéu kién cia Y, p(Y| X), xac sit cia Y véi didu kién X 3 nhr sau?
Vi dy, voi X= 80$, co 5 gia trcua Y: 558, 60$, 65$, 70$, va 75$. @0, wi X=80, xac skt dé
c6 dugc bat ky mot trong $ nhiing chi tiéu tiéu dung nay la 1/5. dithi bing cac ky hu toan

1Y nghia thing ké @a thuit ngir tng thé dwoc giai thich & phan phu luc A. Néidon gian, né 1a ip hop cia #t ca
cac Kt cuoc ¢ thé xay ra aia mt thi nghém hay nét do dac, vi di: tung mét ddng tien nhidu lin hay ghi chépal
gia ¢ ciia it ca cac chirng khéan trén Thtreong Traoddi Chung khoan New York vao éiimét ngay kinh doanh.
? Gidi thich \é ky higu: biéu thic p(Y| X) hay p( X)) 1a viét tit chop(Y=Y; | X=X)), co nghia Ia, xac sit dé bién
ngiu nhién (di rac) Y c6 gia ti bing [aY; voi diéu kién bién ndiu nhién (bl rac) X c6 gia ti bing & 1a X,. Tuy
nhiéndé tranh lam ¢n xon cac ky hiu, chung t6i & dung ch 5 & dudi i (ch sd ciia quan sat) chaachai bién. Nhr
vay, p(Y| X) hay p(Y| X)) s3 thay ti chop(Y=Y; | X=X;), c6 ngha Ia, x4c sit dé Y c6 gia ti Y; khi X ldy gia ti X,
van dé gip phii ¢ day la lam sangétpham vi gia ti cia Y va X. Trong Bing 2.1, khiX=$220,Y s3 nhin 7 gia ti
khac nhau, nimg khiX = $120,Y chi nhin 5 gia ti.
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hoc 1ap(Y= 55| X = 80) = 1/5. Trong tr, p(Y= 150| X = 260) = 1/7, v.v. X&c g codiéu kién
cua cac @ liéu trong Bing 2.1dugc trinh bay trong Bng 2.2.

Bay giv d6i vai mdi phan ploi xac sut codiéu kién cia aia Y ching ta c6 thtinh duoc
trung binh hac gia ti trung binh @a no6,duoc goi la trung binh co6 diéu kién hayky veng co
didu kién, dugc thé hién bing E(Y| X = X)) vaduoc dién giai 1a "gia ti ky vong aia Y khi X
nhan mot gia ti cu thé X;," dé don gian héa & mat ky hiéu ching ta \dt lai thanh nhr sau:E(Y|
X). (Luuy: mot gia ti ky vong ch don thian Ia trung binhdng thé hay gia tr trung binh.) Do
Vvéi cac dr liu gia thiét caa ching ta, nimg ky vong codiéu kién nay cé th duoc tinh toan it
cach @ dang ling cach nhan céac gié tY trong ung trong Bang 2.16i cac xac sét co diéu
kién aia chlng trong Bng 2.2 va 6ng cac Kt qua nay hi. D¢ minh hya, trung binh cdiéu
kien tic ky vong codiéu kien aia Y voi X = 80 la 55(1/5) + 60(1/5) + 65(1/5) + 70(1/5) +
75(1/5) = 65. Nh vay két qua cac trung binh cdiéu kién duoc dit trong hang cdi cling @a
Bang 2.2.

BANG 2.1
Thu nhip giadinh hang tan X, $
X -

Y | 80 10C 12C 14C 16C 18C 20C 22C 24C 26C

Chi tiéu 55 65 79 102 102 110 120 135 137 150

tiéu dung 60 70 84 93 107 115 136 137 145 152

giadinh 65 74 90 95 110 120 140 140 155 175

hang 70 80 94 103 116 130 144 152 165 178

tuan Y, $ 75 85 o8 108 118 135 145 157 175 180
B 88 113 125 140 160 189 185
B B B 115 B B 162 191

Tongdng | 325 462 445 707 678 750 685 1043 966 1211

Trude khi tiép tuc, viec xem xét caciliéu cia Bang 2.1 trén rat d6 thi phan tan &gitp cho ta
nhiéu diéu bo ich, nhr trong hinh 2.1.D6 thi phan tan cho #ty phan pli co diéu kien cia'Y
rng Wi cac gié tr khac nhauwa X. Mic du co g bién doi trong chi tiéu tiéu dungi@ trng gia
dinh, Hinh 2.1 cho #ty mot cach 4t rd rang la chi tiéu tiéu dungtwmit trung binhss tang khi
thu nHip ting. N6i ndt cach khacdd thi phan tan cho #ly rang cac gia irtrung binh (catiéu
kién ) aza Y ting khi X ting. C6 tié nhan thiy quan sat nay &t cach sinhiong bon néu ching ta
tap trung vao cadiém cé kich thrgc I6n thé hién cac trung binh cdiéu kién khac nhauia Y.
D6 thi phan tan cho #ly ring cac trung binh cdiéu kién nay am trén ndt hang thing wi mot
do déc ddng bén2 Puong thing nayduoc goi la dwong hdi qui téng thé, haic gi mot cach
khai quat, ladwong cong i qui tong thé. Pon gian hon, dwdng thiang d6 chinh 1a Mbi qui
cia Y trén X.

BANG 2.2
Xac suit co Piéu kién p(Y | X;) caa dir liéu trong Bang 2.1
p(YIX) X -
! 80 100 120 140 160 180 200 220 240 260
XAac slat 1/5 1/6 1/5 1/7 1/6 1/6 1/5 1/7 1/6 1/7
co diéu kién 1/5 1/6 1/5 1/7 1/6 1/6 1/5 1/7 1/6 1/7

*Cac lan doc cin nhy cac dr li¢u cia ta la gi thiét. O day ching toi khongd ¥ ring trung binh cdiéu kign s
lubn rim trén ndt duong thang; chidng cé thnam trén ndt duong cong.
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p(Y|X) /5 16 15 17 1Ue 16 15 U7 16 17

/5 16 15 17 16 16 15 17 1/6 1/7
/5 16 15 1r 16 16 15 17 1/6  1/7

16 U7 16 16 _ UT U 17
1/7 oy

Trung binh c¢

diéukigncia Y |65 77 89 101 113 125 137 149 161 173

Nhe vdy vé mat hinh e, mst duong cong bi qui tong the don gian la qu tich aia cac
trung binh c&diéu kién hay cac k vong codiéu kien aia bién 5 phu thugc doi véi cac gia ty
xac dinh aia (cac) bén glal thich. Cé ti¢ vé duong nay nix trong hinh 2.2, cho fly ddi voi
mbi X; c6 mot tong the cac gid tr Y (duoc gid dinh 1a c6 phan pii chuan vi nhiing Iy do ching
t6i s giai thich sau) va @t trung binh (cdiéu kién ) trong ung. Vaduong thing hayduorng
cong i qui di ngang qua n]ifng gia ti trung binh cdfiéu klen nay. \6i cach gai thich nay ¢
dudng cong i qui cac lan c6 B cam thdy s3 bd ich bon réu doc lai dinh ngha aia hi qui da

cho trong phn 1.2.

Hinh 2.1 ‘
Phén phi co dieu kién
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Hinh 2.2 i )
buong hoi quy tng the (dix liéu aia Bang 2.10)

2.2 KHAI NI EM HAM H Ol QUI T ONG THE (PRF)

T phan thao luan trege vadic biét 1a tir hai hinh 2.1 va 2.2, rd rang 1&ntrung binh cédiéu
kien E(Y| X) la mot ham @aX;. Thé hién bing cac ky Hu:

E(Y] %) =f (X) (2.2.1)

trongdo f (X) 1a ham aa bén giai thich X;. [Trong vi d gia thiét cua chung taE(Y| X) la ham
tuyén tinh @aX.] Phrong trinh (2.2.1)3iwoc goi la ham hoi qui téng thé (hai bén) (PRF), hay
mot cach ngn gon lahdi qui téng thé (PR). Phat lBu mot cachdon gian 13, trung binh ¢ing

thé) caa phan phi caa Y véi diéu kien X; 1a c6 quan &ham $ véi X;. Noi mot cach khac, no
cho bét gia ti trung binh @a bién d6i nhu thé nao so Gi X.

Hamf (X) co cang nhr thé nao? Caudi nay quan tsng i vi trong nhing tinh hiéng thrc
té ching ta khdng cds toan Iy tong tré dé xem xét. Daid, dang ham éa PRF la mt van dé
thuc nghém, mic di trong cac tong hyp ou thé ly thuyét cé thé gidp cho ta mét vadiéu. Vi
du, mot nha kinh & hoc ¢ ti¢ gia thiét rang chi tiéu tiéu dang la cé quas tuyén tinh i thu
nhap. Nhr vay, gia thiét gin ding hay c6 té ding dau tién @a ching ta la gidinh ing PRF
E(Y| X) 1a mot ham tugn tinh maX;, gia du thusc loai

E(Y] X) = B + BX (2.2.2)
trongdé B va S la nhiing thong 6 khdng bét nhung khong thaydoi dugc goi la caché sb hdi
qui; By va 5 conduoc tuan ty goi la hé sb tung dé goc vahé sb do doc. Phrong trinh (2.2.2)
dugc goi Ia ham hoi qui tong thé tuyén tinh. Mot s biéu thac thay the duoc dung trong cAc tai
lidu la md hinh &i qui tong thé tuyén tinh hay plrong trinh i qui tong thé tuyen tinh. Trong
cac phn tiép theo sau, cac thungt hoi qui, phrong trinh Bi qui, va mé hinh & qui $ duoc
dung \6i nghia nhr nhau.

Khi phan tich Bi qui mdi quan tam aa ching ta l&@é dy doan cac PRF nh(2.2.2), c¢6 ngia
la, dr doan céc gia trkhéng bét B, va B, trén @ sv quan sat trélY vaX. Van dé nay § duoc
nghién du chi tét & Chuong 3.

2.3 Y NGHIA CUA THUAT NGU "TUY EN TiNH"

Bai vi tai liéu nay quan tam chyéu dén cac mé hinh tun tinh nhr (2.2.2), dad6 diéu cn thiét

la phii biét thuat ngir "tuyén tinh" thit sr c6 y nghia gi, i vi co the hiéu tir ndy theo hai cach
khac nhau.

Sw tuyén tinh theo cac Bén sb

Y nghia du tién va c6d "tu nhién” fon cia ar tuyén tinhdd 1a ky vong codicu kien aiaY la
mot ham tugn tinh @ia X, vi du nhr 1a (2.2.2)* V& mat hinh ke, dudng cong tugn tinh trong

* HamY =f(x) dugc coi 1a tugn tinh theaX néu X xuét hién vai liy thira hay chsb chi bing 1 ma thdi (c6 ndh la
nhitng $ hang nhr X2, X v dugc loai bo) va khdngdugc nhan hay chiadi bét cir mot bién nao khac (vig X
*Z hayX/Z, trongd6 Z la mot bien khac). Nu'Y chi phu thuoe vao ndt minh X, nét cach khadé ndi rang Y co

quan ¢ tuyen tinh wi X la ti I¢ thaydoi cua'Y so wi X (cé nghia ladé doc, haydao ham, éaY so wi X, dY/dX la
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trudng hop nay la ndt duong thing. Theo céch gi thich nay, not ham tugn tinh nhr E(Y| X)
= B + BX? khong phi 1a mot ham tugn tinh kbi vi bién 5 X xut hién voi sé mii hay by thira
2.

Sw tuyén tinh theo cac Thong é

Céch ghi thich thr hai aia sr tuyén tinh 1a K vong codiéu kien aaia Y, E(Y| X), 1a mot ham
tuyén tinh theo céc théng scacS né co s tuyén tinh hdc co tié khdng tugn tinh theo kin
X.°> Theo céach gi thich nay,E(Y| X)) = B + BX?1a mot m6 hinh tugn tinh nheng E(Y X)) =
B+ /B, X thi khong phi. Biéu thac the hai & nét vi du cia mo hinh Bi qui khdng tugn
tinh (theo cac thongk ching ta & khong bandi nhirng mo hinh nh vay trong tai [Eu nay.
Trong hai cach gi thich e si tuyen tinh, tugn tinh theo cac thongda c6 lién quaricn sr
phat trén caa ly thuyét hoi qui dudi day. Dodo, tur day tro di, thudt ngr hoi qui "tuyen tinh" €
lubn cé ngha 1a mit hai qui tuyén tinh theo cac théngiscac B, (cé nghia 1a, cac thongéchi
c6 liy thira hing 1 ma thdi); n6 cé thcd tuyn tinh haic cé the khong tuyn tinh theo cac Bh
giai thich, trc cac gia ti X . biéu nayduoc trinh bay nt cach s d6 hda trong Bng 2.3. Nir
vay, E(YI X)) = B + BX S8 tuyén tinh theo thongdsva theo bin &, 1a mt LRM, vag(Y| X)) =
B+ BX? ciing vy, S tuyén tinh theo cac thdnd siheng khdng tugn tinh theo kin $ X.

BANG 23 ,
Cac M6 hinh Hoi qui Tuyeén tinh
M6 hinh tuyn tinh theo cac thong M6 hinh tugn tinh theo cac bn s ?
Phai Khéng gh
Ptai LRM LR
Khong ptai NLRM NLRN

Chu y: LRM = md hinh éi qui tuyén tinh
NLRM = md hinh i qui khdng tugn tinh

2.4 PAC TRUNG NGAU NHIEN CUA PRF

T hinh 2.1 ta thy r6 rang khi thu nlip giadinh ting, chi tiéu tiéu dungu@ giadinh & mat
trung binh éng ting theo. Nikrng con chi tiéu tiéu dungia trng giadinh so i mac thu nlap
(khéngddi) cua minh thi sao?whinh 2.1 va Bng 2.1 ta thy rd chi tiéu tiéu dungi@ trng gia
dinh khéng nht thiét phai ting khi mrc thu nlp ting. Vi di, trong Bing 2.1 chdng ta quan sat
thdy tuongeng Wi mic thu nkp 100d6la c6 ndt giadinh wi mac chi tiéu tiéu dung 1a 680la
thip hon mac chi tiéu tiéu dungi@ hai giadinh ma nic thu ntip hang tdn chi c6 80ddla.
Nhung hru y faing mic chi tiéu tiéu dundgrung binhcua céc giatinh Wi thu nhip hang tan 1a
100d6la la bn hon mic chi tiéu tiéu dung trung binti@ nHrng giadinh c6 nirc thu nfip hang
tuan 1 80d6la (77d6la so i 65 dola).

khodng phi thuse vao gid tr cia X. Nhu vay, néu Y=4X, dY/dX4, tirc két qua nay khong ph thuse vao gia tr caa X.
Nhung réu Y=4X, dY/dX =8X, tirc c6 phu thudc vao gid trcia X. Dodé ham nay khong téy tinh theoX.

® Mot hamdugc goi la tuyén tinh theo théngds, vi di nhr B, néu B, xuat hién véi liy thira bing 1 va khéng nhan
hay chia Bt cir mot théng $ nao khac (vi d B1B,, B/B1, V.V.)
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Nhu vay, ching ta cé thnoi gi v mdi tuong quan gia mic chi tiéu tiéu dungi@m mst gia
dinh cé tik va mbt mac thu nkp nhit dinh? T hinh 2.1 ching ta fly ring Wi mac thu nhp la
X, mic chi tiéu tiéu dangi@m mot giadinh ca tlé nam xung quanh chi tiéu trung binbactit ca
céac giadinh ¢ tai X, c6 nghia 1a xung quanhskvong codiéu kién aia nd. Dod6, ching ta c6
thé dién dat dé léch caa mdt Y; xung quanh gié tkky vong aia né nhr sau:

u =Y - E(YIX)
hay
= E(YIX) + u (2.4.1)
trong d6 do léch u; 1a mot bién & ngiu nhién khéng th quan sat cé cac gid tim va dong.
Dién dat bing thuit ngir chuyén mony; dugc goi la sé hang nhiéu ngau nhién haysé hang sai
sb ngau nhién.

Chung ta gii thich (2.4.1) nfr thé ndo? Ching ta c6&mai ring chi tiéu éa mot giadinh ca
thé, khi biét mirc thu nlp cia né, cé th dugc thé hién nhr 1a thng aia hai thanh&, (1) E(Y|
Xi), don gian la chi tiéu tiéu dung trung binhia tit ca cac giadinh c6 cUng mc thu nhp.
Thanh & nayduoc goi la thanh 6 tat dinh hayhg¢ thong, va Qu;, la thanh & ngau nhién hay
khéng hé théng. Chung ta & nhanh chéng xem xétib chit cua $ hang nhéu ndiu nhién,
nhung am thoi gia dinh @ng no 1a ndt sb hang thay thé hay dai dién cho #it ca cac bén  ta
bo ra ngoai hay & s6t ma cé thanh hrong dén Y nhung khéngduogc (hay khéng t&) dua vao
trong mé hinh &i qui.

Néu E(Y| X)) duoc gia dinh I& tuyn tinh theoX; , nhr trong (2.2.2), pliong trinh (2.4.1) c6
thé duoc biéu thi nhur sau:

Yi= E(Y] X) +u
= B+ BXi + U (2.4.2)

Phrong trinh (2.4.2) @i dinh rang chi tiéu tiéu dungi@ mdt giadinh c6 quan &tuyén tinhddi
vé6i thu nhip odng Wi s6 hang nhEu. Nhr vay, chi tiéu tiéu dungi@ mdt giadinh, Wi X = 80%$
(xem Bang 2.1), c6 th duoc biéu thi nher sau

Y.= 55= B+ 3(80) + u
Y= 60 = B+ [3(80) + W
Ys= 65= S + B(80) + (2.4.3)
Ya= 70= B+ B(80) + W
Ys= 75= [+ [((80) + s
Bay giv néu chuing tady gia ti ky vong aia (2.4.2)0 ca hai &, chiing tatugc
E(Y %) = E[E(YIX)] +E(u]X)
= E(Y| X)) + E(u | %) (2.4.4)

trongdé ta \dn dung mbt dic tinh 1a gid trky vong aia mjt hing $ chinh 1a ing $ d6.° Luuy
can than rang trong (2.4.4) ching @& ly gia ti ky vong codiéu kién, phi thuoc vao gia tr coa
X da cho.

Bai vi E(Y; | X)) ciing chinh IZE(Y| X;), phrong trinh (2.4.4) cho fty ring

E@ulX)=0 (2.4.5)

® Xem Phu lyc A V& phan thio luan vé cacdic tinh dia toan & ky vong E. Chai y &ng E(Y X)), mot khi gia ti caa X;
l& khéngdoi, st 1a mot hang .
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Nhu vay, gia dinh cho ingduong i qui di ngang qua cac giditirung binh cafiéu kién aiaY
(xem hinh 2.2) c6 nda |a cac gia trtrung binh catiéu kién ciau; (phy thudc vao cac gia trcua
X) la king zero.

Tur ly luan & trén ching ta #y rd rang 1a (2.2.2) va (2.4.2) va cac hinhahrong duong réu
E(u | X) = 0. Nhungdic trung ndiu nhién @a (2.4.2) caru diém & chd né cho tly mot cach
rd rang la cé ning bén £ khac ngoai thu rip ra cé tk anh hrong dén chi tiéu tiéu ding va
khéng tté giai thich mbt cachday du chi tiéu tiéu dingi@ mdt giadinh ch biang (nHing) bién
sb nam trong md hinh &i qui.

2.5 Y NGHIA CUA SO HANG NHIEU NGAU NHIEN

Nhu d& duoc leu ¥ trong PAn 2.4, $ hang nhEu u; 1a $ hang thay tié cho it ca nhirng bién £
bi bo ra khvi md hinh nleng #t ca nhitng bén 5 nay p hop lai c6 anh hréngdén Y. Cau lbi
dit ra la: Tai sao khoéndua thing nhing bén nay vao trong mé hinhdncach céng khai? NOi
mot cach khéc,ai sao khdng phat &h mot mé hinh Bi qui boi véi cang nhéu bién cang ét?
C6 rat nhiéu ly do.

1. Se mo ho cia ly thuyt: Ly thuyét quyét dinh hanh vi aay, co thé, va throng 1a, khéng hoan
chinh. Chung ta c6 thbiét chic chin ring thu nlip hang tan X anh hrong dén chi tiéu tiéu
dung hang tin Y, nhung ching ta c6 thkhong bét haic khong bét chic vé nhiing bén khac
anh hrong dén Y. Dodo, u c6 thé duoc st dung lam ndt bién thay tté cho #t ci nhiing bén bi
loai bo hay b ra khdi md hinh.

2. Dir liéu khéng cé én: Ngay G néu ching ta it mot s trong nhiing bién bi loai bo 1a nHing
bién gi va dod6 ¢ theé xem xétdén mot hoi qui boi thay vao i qui don, ching ta cimsa chic c6
thé c6 duoc nhing thdng tindinh rong & nhitng bién nay. Mot kinh nghém theong dip trong
phan tich tixc nghém Ia nhiing dr lidu ly teong ma chiing ta ném cé thdng thong lai la khéng
co dugc. Vi dy, trén nguyénic ching ta cé thdua sr giau c6 @a giadinh vao lam din giai
thich thém i bién thu ntp dé giai thich chi tiéu tiéu dungua giadinh. Nhrng khéng may la
thdng tin \& s giau cé éa giadinh théng tivong 1a khdng c6. Dd6 chiing ta béc phii loai bo
bién giau co ra kbi md hinh @a minh nic du n6 céam quan tong ly thuyét rat 16n va @n thiét
dé giai thich chi tiéu tiéu dung.

3. Céac bén ot 18i (core) va bén ngari vi (peripheral) Gia dinh ring trong vi @ vé thu nHip-
chi tiéu @a chung ta, ngoai thu fjp X; ra, $ con trong ni gia dinh X,, giéi tinh Xs, ton gido
Xa, gido dic Xs, va khu wc dia Iy Xs ciing anh hrong dén chi tiéu tiéu dung. Ning hoan toan
c6 thé la anh hrong chung da tit ca hay @a mdt vai bién nay c6 th rit nho va thim chi 1a ét
khong ¢ théng haic ndiu nhiéndén mirc xét & phuong dién thyc € va vi nhiing ly do \é chi
phi viéc dua chang vao trong mé hinhatncach ré rang la khéng co iohi.l Chang ta hy eng
rang anh hrong két hop chung éa ching cé thdwoc xi ly nhu 14 bién ndiu nhiénu;.®

4. Ban chit ngau nhién trong hanh vii@ con ngroi: Ngay @ khi ching ta thanh céng trong
viéc dua tt ca cac bén lién quan vao trong md hinh,ahchin van con nét sd "ngau nhién"
thudc ban chit trong cé th Y ma khong th giai thich dugc du cho chang ta cdaing dén miy.
Céc bén nhiu, cac bin & u, ft co the da the hién dugc ban chit ngiu nhién nay.

" Sy that 14, trong plrong phép binh plong ©i thidu € duoc phét trén & chrong 3, ching ta gidinh mt cach ré
rang 13E(u | X) = 0. Xem P#n 2.3. '
8 Mot kho khin nira la cac Hin nhr gidi tinh, gido dic, ton gido v.v. 144t khédinh hrong.

Damodar. N. Gujarati 7 Bién dch: Thach Quan
Hiéu dinh: Cao Hao Thi



Chuong trinh Giing dhay Kinh té Fulbright Céac phrong phapdinh krong _Kinh té lwgng co'sé - 3¢ ed.
Bai doc Ch 2: Phan tich bi quy hai bén: Mgt 6 y twrong
co ban

5. Cac bén thay tt# kém Mac d mé hinh & qui ¢d dién (£ duoc phat trén ¢ cheong 5) g
dinh ring cac bén Y va X dugc tinh toan rat cach chinh xac, trén¢h t cac dr lieu co thé
khong chinh x&c vi rimg sai § vé tinh toan. Vi d nhu xem ly thuyt ndi tiéng aia Milton
Friedman ¢ ham chi tied. Ong xemtiéu thy thiwong xuy&n(Y) 1a mt ham @a thu nhip
thuwong xuyén(X?). Nhung boi vi dir liéu & nhitng bén 5 nay khong th tryc tiép quan sat
duoc, trén thrc # chang ta ding cac di thay ti¢, vi du nhur chi tiéu hén thoi (Y) va thu nlap
hién thoi (X), 1a nhitng bién ma ching ta c6 énquan sattugc. Boi vi Y vaX quan sattugc ¢
thé khong trong duong Wi Y° vaXP, ta gip phai van dé vé sai sét trong tinh toan. My sb
hang nhéu u trong txong hyp nay co th con trong teng cho sai so6t trong tinh toan. Wh
ching ta & thy trong chrong sau, u c6 nlirng sai sét nia vay trong tinh toan, chiing cééled
nhitng tacdong nghiém twng ddi véi viéc tinh toan cacdsd hoi qui B

6. Nguyén dc chi li Tuan theo nguyéri¢ Ludi dao Occant® chiing t6i mén giit cho mé hinh
hdi qui cia minh cangion gian cang ét. Néu ching ta c6 thgiai thich hanh vi éaY "mét cach
day du" bang hai hay ba Bh giai thich va u ly thuyét caa ching ta khéndi manh dé cho ta
thiy c6 thé dua nhing bén nao khac vaoai sao condwa thém bin vao? Haydé u; biéu thi tat
ca nhirng bién khac. D nhién, ching ta khéng nénaldo nhiing bién quan tong va lién quan
chi nhim dé giir cho mé hinhion gian.

7. Dang ham saiNgay @ khi vé mit ly thuyét ching ta c@uwoc nhiing bién dingdé giai thich
cho mdt hién twong va ngay & khi chiing ta c6 ththu duoc di liéu V& nhitng bén nay, thdng
thudng ching ta khéng & dang quan B ham $ giita cac bdn hoi qui phu thusc va bén hoi qui
doc lap. C6 phi chi tiéu tiéu dung 1a ¥t ham (theo in ) tuyén tinh @a thu nip hay [a ham
khéng tugn tinh (theo Win $)? Neu l1a twong hop dau, Y; = B + BoX + uj la quan B ham $
thich hyp giira Y va X, nhung réu 1a teong hop sau,Y; = B + BoXi + X2 + u; c6 th 1a cang
hamduang . Trong cac mé hinh haiébicé tié suy xét dng ham aa mdi quan k¢ tir @ thi phan
tan. Nhrng trong nét mé hinh Bi qui boi, khong & dang xaatinh cang ham thich ép, boi vi
chiing ta khéng thtuong trong raduoc db thi phan tan trong khdng giata chéu.

Vi tat ca nhing ly do néy,’cécéshang nhEu u dong not vai tro vo cung quandng trong
phan tich ki qui, ching ta&thay diéu nay khi ching tadp tuc.

2.6 HAM HOI QUI M AU (SRF)

Cho i gio bang cach ghi han sy thao luan cia chiing ta vadhg thé cac gia tr Y twong tng i
cac gia tr khdngddi cua X, ching tadd & tinh tranh khéng xem xétén viéc lay mau (luu y
rang cac @ lidu trong Bing 2.1 1a tiéu iu cho tng thé, khdng phi 1a mot mau). Nhrng giv
day da dén IGc phii dbi dién voi nhitng van dé vé 1dy miu, boi vi trong Hiu hét cac tinh hing
thuc € nhitng gi chiing ta c6 ¢ha mt mau nhiing gia ti caa Y twong tng Wi mot sb X khéng
d6i. Do d6, nhém wu ciia chiing ta bay gila phai tinh toan PRF trénocsy thong tin nu.

Biang 2.4 ) )
Mgt mau ngau nhién tir tong the cia Bang 2.1
Y X

® Milton FriedmanA Theory of the Consumption Function §tNg thuyét vé ham tiéu dung) Princeton University
Press, Princeton, N.J., 1957.

10 Nén gir cho s dign ta cangdon gian cang ét chodén khi nao 6 ra khong tha dang thi thoi, The World of
Mathematics ( Té]gic’ri toan hvc) ,tap 2, J. R. Newman, Simon & Schuster, New York, 198&fg 1247, hay
"Khdng nén nhan caddi tugng wrot quéa mirc cin thiét," Donald F. MorrisonApplied Linear Sattistical Methods,
Prentice Hall, Englewood Cliffs, N.J., 1983, tre&58)
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70 80
65 100
90 120
95 140
110 160
11t 18C
12C 20C
14C 22C
155 240
150 260

Dé minh va, gh vo ring ching ta da biét duoc tong thé cua Bang 2.1 va thdng tin duy éh
ching ta c6 1a ¥t miu lya clon ndiu nhién cac gia trY twong tng Wi X khéngdoéi da cho
trong Bang 2.4. Khdng d@ing nhr trong Bing 2.1,5 day ching ta cé émét gia ti Y tuong tng
véi gia tri X da biét; méi Y (da biét X)) trong Bing 2.4duoc chon mbt cach ngu nhién & nhirng
Y twong tr nhau trong ang Wi cling nét X; tir tong thé & Bang 2.1.

Van d& 1a: Tr miu Bang 2.4 lBu chiing ta c6 thtién doanduoc chi tiéu tiéu dung hangin
trung binhY trong 6ng thé trongtng Wi X duoc chon? Néi mdt cach khac, u ching ta co th
tinh dwgc PRF # dir liéu miu khéng? Nir cac lan doc chic chin d& nghi \in, chdng ta c6 th
s3 khong ti¢ tinh dugc PRF "ndt cach chinh x&c"d& vi nhitng giaodong aia viéc lay mau. Dé
thiy duogc diéu nay, gh sir ching tady mot mdu ndiu nhién khéactt tong thé ¢ Bang 2.1, nix
duoc trinh bay trong Bng 2.5.

V& d6 thi cac dr ligu cia Bang 2.4 va 2.5, chiing tiat duoc do thi phan tan nia trong hinh
2.3. Trongdd thi phan tan haduong h)l qui miu dugc V& sao chottong d“ “"thich hyp" voi cac
diém roi rac: SRR dugc V& trén @ s mau thir nhit, va SRE trén @ s mau thr hai. buong nao
trong haiduong hoi qui nay tté hien duong hoi qui téng the "thyc"? Néu chiing ta khdng xem
hinh 2.1,duoc cho la tk hién PR, khéng c6 cach nao ching ta adhban toan cih: chin rang
mot trong haiduong ki qui trong hinh 2.3 thhién duong (duong cong) bi qui tong thé thuc.
Puong hbi qui trong hinh 2.3iuoc gol la cacdwong héi qui miu. _Chungdugc xem la tid hién
duong i qui tong the, nheng i vi cac giaodong aia viéc lay mau chdng cheo the 1a sr gan
bang aia duong PR tht. Nhin chung, ching t& shudugc N lan cac SRF khac nhau cho N cac
mau khac nhau, va riimg SRF nay it c6 khning € giong nhau.
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200 ‘
SRF,
x First sample (Table 2.4) Regvession basedion -
* Second sample (Table 2.5) the second sample -7 SRF,

150 |-

Regression based on

the first sample

—1 1 |

80 100 120 140 160 180 200 220 240 260

Weekly income, §

Hinh 2.3. Regression lines based on two different samples

Bang 2.5

Mot mau ngiu nhién khac tir tong thé ciia Bang 2.1
Y X
55 8C
88 10C
a0 120
80 140
118 160
120 180
145 200
135 220
145 240
17t 26C

Gio day, wrong tr nhe duong PRF Bm dudi duong i qui tong the, ching ta cé thphat trén
khai ném ham héi qui mau (SRF)dé thé hién duong hi qui miu. Biéu thirc mau trong tng
Véi (2.2.2) 6t duogc viét thanh
Yi =5t BX (2.6.1)

trongdod Y duoc doc la ™Y mi"

Y; = hamuéc lugng aia E(Y| X)
trongdd B = hamudc lwong aia S

= hamuéc lwong aia 5

Luu y rang ham wéc lweng, conduoc biét nhu 1a mot tri thong ké (nau), don gian chi la mot
guy tac hay cong thc hay plwong phap cho chdng tadbilam cach nadé tinh toan théngdscaa
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tong the tir cac thong tintwoc cung @p tir mau dang xem xét. Nt gia ti bang $ nhit dinh thu
dwoc bing cach apghg hamudsc lwong dugc goi la mot gid tri wéc lwong.™
Ciing gibng nhr chang tada biéu dién PRF qua hai Bu thic trong duong (2.2.2) va
(2.4.2), ching ta c6 #biéu dién SRF (2.6.1) ddi dang ndiu nhién @a né nhr sau:
=L+ BX+ U (2.6.2)
trongdd, ngoai nking ky hiéu ma ching tda dinh ngha, u; 1a $ hang phan dw (miu). V& mat
khai ném u; ciing trong tr nhu u; va c6 tht dugc xem nle mot wéc heong ciaui. N6 duoc dua
vao trong SFRing cung i mét ly do nhr u; dugc dua vao trong PRF.
NGi tom ki, myc tiéu chinh ga ching ta trong phan ticbilguy ladé tinh PRF
Y, =i+ X+ U (2.4.2)
trén @ so cia SRF
Y =4+ 56X+ U (2.6.2)

boi vi théng throng phrong phap phan tichia ching tatugc dya trén nét mau duy nhit |y tir
mét tong the. Nhung ki vi nhitng giaodong aia viéc ldy mau uéc lwong aia ching ta & PRF
trén @ so SRF chi co the [a mot sy gan dlng 6t nhat. Sy gan ddng nayduoc dua thé hién bing
biéu d6 théng qua hinh 2.4,

Déi vsi X = X;, chiing ta c6 ¥t quan sat (Au) Y = Y. Theo SRF, c6 ththé hién Y;
quan sattugc nhr sau

7 Yi =Y+ U (2.6.3)
va theo PRF n6 c6 éhrtuoc thé hién nhr sau
=E(YIX)+ U (2.6.4)

R® rang la trong hinh 24 woéc Iuong qua cacE(Y| X;) thuc ddi véi X trong hinh 2.4. Gng
twong tr nhu vay, dbi véi bat cr mot X, nam bén trai aa diém A, SRF 8 woc Iwong qua tlzip
PRF thrc. Nhrng cac bn co tté dé dang thy ring nhing udc lugng qua cao va quadp nay 1a
diéu khong tié tranh kii boi vi nhiing giaodong aia viec lay mau.

Bay giv cAu ki quan tong la: Gk sir ring SRF chla mot sy gan ding dia PRF, ku
chiing ta c6 thdat ra mot quy Itat hay ndt pheong phapdé dua udc lwong nay cang "#n" dung
hon duoc khéng? Noi it cach khéac, 1am cach néé thiét 1ap SRF sao chg cang "gn" Voi
[ thuc va 5 cang "@n" véi 5 thuc ngay @ khi chiing ta khéng thbiét dugc £, va 5, thuc?

M Nhur d hru y trong pln Gioi thigu, diu mi & trén mdt bién 5 trgng trng cho hamede legng aia gia ti tong the
lién quan.
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SRF: Y, = B, + B,X

ekly consumption expenditure, §

We

X
Weekly income, $

Hinh 2.4. Sample and population regression lines

Cau ta loi cho \vin d& nay € chiém nhiu cdng gc giai thich trong clrong 3. O day
ching tatku y ring ching ta c6 thphat trén nhirng phrong phap c6 thchi cho chiing ta lam
cach naalé thiét 1ap SRFdé thé hién PRF nét cach trung thc nhit. Quan ndm rang co tté [am
diéu nayduoc ngay @ khi ching ta khdng fit s c6 thé xacdinh duoc PRF 1a mt diéu ly tha.

2.7 TOM TAT VA KET LUAN

1. Khai ném chinh lam én ting cho phan tichdi qui 1a khai ném ham héi qui téng thé
(PRF).

2. Tap sach nayté cap dén PRF tugn tinh, c6 ngta 1a, nling hoi qui tuyén tinh theo cac tham
s6 chra biét. Chuang c6 th tuyén tinh hay c6 th khéng tugn tinh theo cac b phy thusc hay
bién hoi qui phu thude Y va cac bén doc lap hay (cac) iin hoi qui doc lap X.

3. Vi muc dich thrc nghém, PRF n§u nhién néi chinh ladiéu quan tong. $ hang nhéu ndiu
nhiénu; déng ot vai trd quigt dinh trong véc udc rong PRF.

4. Buong PRF 1a mt khai ném ly twong hoa, Bi vi trén thre & ching ta it khi c6 thduwoc toan
bo mot tong thé ma chang taian. Thong tlrong, ching ta cdugc mot mau nhirng quan satit
tong th. Dodd, ching ta dung hambhqui miu ndiu nhién (SRF}é uéc luong PRF.  Ching
ta § thdy diéu nayduoc thyc hién nhr thé naos chrong 3.

BAI T AP
2.1 Bang dr6i day cho ta cac dtisinh bi dy doan trong mit nim cia Mt du andau tr va cac
xac suat lién quan da chung.

Suat sinh 1oi X&c suat
X, % Pi
-2C 0.1C
-1C 0.1t
10 0.4t
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25 0.25
30 0.05

Sir dung cacadinh nghiada cho trong #ng phu luc A, hay thrc hién cac yéu &u sau:

a) Tinh stt sinh bi ky vong, E(X).

b) Tinh phrong sai 62) vado léch chin (o) cua cAc skt sinh bi.

c) Hay tinh & s5 caado bién thién, V,duoc dinh nghia 1a V = o / E(X). Cha y: V throng duoc
nhan i 100dé biéu thi n6 drgi dang ptin tram.

d) Dungdinh ngha aiado léch (skewness), hay tiro léch aia phan pbi cac sit sinh bi cho
trong king. Phan pbi suit sinh bi trong vi di nay |a éch drong hay éch am?

e) Dungdinh ngha & d6 nhon (kurtosis), hay tinkdé nhon trong vi d nay. Phan phi suat
sinh bi cho trong ng nay céddé nhon virgt chiuén (dang dudi hep) hay dréi chudn (dudi
dai)?

2.2 Bang dréi day cho ta phan phxac st lién két, p(X,Y), cia cac bin X vay.

X
Y 1 2 3
1 0.03 0.06 0.06
2 0.02 0.04 0.04
3 0.09 0.18 0.18
4 0.06 0.12 0.12

St dung caadinh ngfiada cho trong éng phu luc A, hay tinh cac yélio sau:
a) Phan pbi xac st khongdleu kién hay xac sit bién @a X va Y.

b) Tinh cac phan i xac sit codidu kien p(X/Y;) vap(Y/Xy).

c) Cac k vong codiéu kien E(X/Y;) vaE(Y/X).

2.3 Bing dréi day cho ta phan i xac sit lién két, p(X,Y), cia cac kin ngiu nhiénX vay
trongdo X = sut sinh bi trong rim dau tién (%) k vong € dat dugc tr du an A va Y = sat
sinh ki trong ram dau tién (%) K vong < dat dugc tr du an B

X
Y -10 0 20 30
20 0.27 0.08 0.16 0.00
5C 0.0C 0.04 0.1C 0.3¢

a) Tinh sut sinh bi ky vong aia dr an A, E(X).
b) Tinh sut sinh bi ky vong aia dr &n B,E(Y)
c) Céc sét sinh bi caa hai dr &n cédoc Iap khong’> (@i y: E(XY) =E(X)E(Y)? Luu y ring

E(XXY)= ZZX XY)

i=1 j=1

2.4 C6 50 ap vo chong, twi (tinh bing nim) aia nhing ngrdi vo X va chong Y duoc xép
thanh nhom trongdmg sau %i khoang aia cac nhom la 10am, tn $ cua cac nhém khac nhau
dugc trinh bay trong pin gitra aia Bang. Cac gi4 frcia X va'Y la cac gié tro gitta trong cac
nhom.
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X
Y 20 30 40 50 60 70 dng
2C 1 1
3C 2 11 1 14
40 4 10 1 15
50 3 6 1 10
60 2 3 2 7
70 1 2 3
Tong 3 15 14 9 5 4 50

Nhu vay, dbi véi nhom trongdé tudi caa ngroi chong rim gitra 35 va 45 va ti cia ngroi vo 1a
giita 25 va 35, cac giditcaa Y va X 1an luot (dugc tp trung vao) la 40 va 30, vant s 1a 4.
a) Xacdinh trung binh a nbi day, c6 ngka 13, ndi hang ngang va & cot doc.
b) Pit bién X trén hoanhid va bén Y trén tungdo, vé d6 thi cho céac trung binh day (hay co6
diéu kién) da tinhduoc ¢ cau trén. Cac Anh / Gleo the s dung ky héu + cho trung binh
cot doc vall cho trung binh hang ngang.
c) Chung ta c6 thdua ra nfin xét gi & quan I gitaXvaY?
d) Cac trung binh & doc va hang ngang ciéu kign c6 mm trén ndt duong trong doi
thang khong? ¥ cacduong i qui.

2.5 Bang dr6i day cung @p két qua dinh mic (X) va | sidt hoan vn (yield to maturity) Y
(%) cia 50 trai phiu, trongdé viéc dinh mic duoc danh gia theo 34p: X=1 (Bbb), va X=2
(Bb), va X=3 (B). Thedinh mic cia Céng ty Per Standard & Poor, Bbb, Bb vaBci déu la
trai phiéu chit lugng trung binh, Blitugc danh gia cao én B mot it va Bbb 4i duoc danh gia
cao ton Bb mbt it.

X |1 2 3 Tong
Y Bbkb Bb B cong
8.5 13 5 0 18
11.5 2 14 2 18
17.F 0 1 13 14
Tong dng | 15 20 15 50

a) Chuyén Bang ¢ trén thanh it bang cung ép phan phi xac sit lién két, p(X,Y), vi du,
p(X=1, Y=8.5) = 13/50 = .26.

b) Tinh gY|X=1), piY|X=2), va (Y| X =3).

c) TinhE(Y|X=1), E(YIX =2), vaE(Y| X =3).

d) Céc Kt qua suit sinh bi trong cau (c) cé phldp v6i nhitng ky vong tién nghtm vé moi

quan 1§ gitadinh mzc trai phéu va 1ai sat hoan vn khéng?

2.67  Ham mit do (density) lién Kt cia hai bén ndiu nhién tiéndc X va Y 1a nhr sau
fX,)=4-X-Y néu 0 X<1; @ys<1
=0 nhrng tnrong hop khéac

“Tayy

Damodar. N. Gujarati 14 Bién dch: Thach Quéan
Hiéu dinh: Cao Hao Thi



Chuong trinh Giing cay Kinh t& Fulbright _Kinh té lwgng co'sé - 3¢ ed.
Ch 2: Phan tich bi quy hai bén: Mgt 6 y twrong

co ban

Céac phrong phapdinh lwgng
Bai doc

a) Tinh cac ham @t d6 bién,f(X) vaf(Y).

b) Tinh cac ham @t do cddidu kien f(X| Y) vaf(y| X).
c) TinhE(X) vaE(Y).

d) TinhE(X|Y=0.4)

2.7 Xem xét caclliéu dudi day. )
Lwong trung vj ciia cac nha kinh € hec trong theo cac nhém kinh ngh¢m va tudi tac chen
loc, 9 sach guwc gia, 1966 (ngarddla)

S6 nam kinh nghém chuy&n mén

Tudi 0-2 2-4 5-9 10-14 15-19 20-24  25-29 30-34 35-390-44*
20-24 7.5

25-29 9.0 9.1 10.0

30-34 9.C 9.8 11.C 12

35-39 10.0 11.7 13.2 15.0

40-44 9.6 11.0 13.0 155 17.0

45-49 12.0 15.0 17.0 20.0

50-54 11.3 13.3 15.0 18.2 20.0

55-59 13.8 16.0 18.0 19.0
60-64 131 16.0 17.2 18.8
65-69 13.8 17.0
70-74% 125
#

Ghi chi: Cac nhémiugc chpn bao @m tit ca nhitng ngroi do 25 naroi dai dién tra loi haic hon, hp bao cho Hit sy

két hop giita tudi tac va kinh nghim nhr trén.

* Nhém thrc gom c6 40 hac hon.

# Nhom thre gdm c6 70 hac hon.

Ngudn: N. Arnold Tolles and Emanuel Melichar, “Studigisthe Structure of Economists’ Salaries and Income
(Céc nghién¢u v Cau trac krong va Thu np cia cac Nha kinhé), American Economic Review, vol.57, no. 5,
pt.2, Suppl., December 1968y H, trang 119

a) CAc dr lidu nay cho ta thy gi?

b) Tudi tAc hay kinh ngtiim c6 quan & gan hon déi véi miic leong hay khong? Lam sao Anh
/Chi biét?

c) Hay \& hai hinh riéng it, mot trinh bay néc lvong trung v quan & véi tudi tac va not
trinh bay n&c lrong trung ¥ quan & véi kinh nghiém ngté nghiép (tinh ing rim).

2.8 Xem xét cac d liéu dudi day.
a) Dung tmc Y dé biéu thi thu nHip bang tién trung binh va trc X dé tuong trrng cho cac
trinh d6 hoc van - 8 rim tré xuéng, 1-3 @m hoc trung toc, 4 rim trung ke, 1-3 rm dai
hoc, 4 rim dai hoc va 5 rim dai hoc tro 18n - \& d6 thi cho dr liéu caa nam va i riéng bét
cho trng nhom taéi.
b) Anh / CH co tté rat raduoc két luan tong quét gi?

Tiéu Trung toc Pai hoc

hoc, 8

nam 5nim

Téng | hayit | Téng 1-3 4 Téng | 1-3 4 hay

Tudi va gisi tinh | cong hon cong nam nam cong nam nam hon
Nam, bng &dng | 34,886 | 19,188 27,131 22,564 28,043 43,217 34,188,554 | 55,831
25 dén 34 twi 27,747 | 15,887 | 23,25¢ | 19,45 | 24,03¢ | 33,00: | 28,29¢ | 35,53« | 39,83:
35dén 44 ti 37,958 | 18,379 28,205 23,621 28,927 45819 36,180,401 | 58,542
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45 dén 54 tuf)i 40,231 | 19,686| 31,235 24,13 32,862 50,545 39,958,718 | 62,902
55den 64 twi 37,469 | 22,379 29,460| 25,28 30,7Y9 50,585 36,585,518 | 61,647
65 tLoi tro lér 33,14% | 17,02¢ | 24,00: | 19,53( | 25,51¢ | 44,42¢ | 34,32¢ | 43,097 | 52,14¢

Nir, téng adng 22,768 13,322 18,469 15,381 18,964 27,493 22)638,911 | 35,827
25dén 34 tbi 21,337 | 11,832| 16,673 13,38 17,06 25,194 20,827,210 | 32,563
35dén 44 tbi 24,45 | 13,71¢ | 19,34« 15,69¢ | 19,88¢ | 29,287 | 23,307 | 31,63 | 37,59¢
45 dén 54 tidi 23,42¢ | 13,49( | 19,50( 16,65 | 19,98¢ | 29,33¢ | 24,60¢ | 29,24: | 38,30
55dén 64 tbi 21,388 | 13,941| 18,607 15,2 19,382 26,930 23,364,975 33,383

65 twi tro [én 19,194 * 18,281 18,285 23] * * *
*Céc gia ti co s5 qua nio dé thoa man céc tiéu cln thong k&doi vai d6 tin ciy cua cac continhduoc.

Nguwn: Statistical Abstract of United States (Ténmnlc Thong Ké a@ia My), 1992, B thuong mai My, Bang 713, trang 454.

2.9 Xem xét lang ¢ trang bén anh:

a) V& dd thi cac mirc lvong trung v cia ba nhom sodi gia tri ¢ gitta aia cac khang theo
sb lugng rim kinh nghém khac nhau vadvcacduong hoi qui.

b) Nhitng yéu t6 nao gii thich cho & khac bét trong mic lvong aia ba nhém kinhétgia?
Dic biét 1a tai sao cac nha kinkétcod bing ar nhan kém duoc nhiéu tién hon cacdong
nghiép cia hp ¢ hing tién § c6 15 @m kinh nghém tr& 18n? Quan séat nay céng cho
thiy rang c6 king tén & 1a khéng c6 ichdi gi hay khéng?

Céac mirc lrong trung vi ciia cac nha kinh € hoc (nganddla) theo king cip dai hoc, 1966

Nam kinh nghém Tién 9 Thac § Cir nhar
Dudi 2 9.8 8.0 9.0
2- 10.C 8.8 8.¢

5-9 115 10.5 10.6
10-14 13.0 12.3 13.0
15-19 15.0 15.0 15.6
20-24 16.2 15.6 17.0
25-29 18.0 17.0 20.0
30-34 17.9 17.7 20.0
35-39 16.9 16.2 20.5

40-14* 175 14.2 22.0

*So phém thrc la 40 héc hon
Ngwn: N. Arnold Tolles and Emanuel Melichar, "Studiestloé Structure of Economists' Salaries and Income,"
America EconomicReviewol. 57, no. 5, pt. 2, Suppl., December 1968dllI-B-3,trang 92.

2.10 Xem xét Bing ¢ dudi day:

S6 lwgng cac nha kinh € hoc theo nim kinh nghiém va tudi tac (chi cac nha kinh € hoc lam viéc
toan thoi gian chuyén nghép)

S6 nam kinh nghém

Nhom tui 0-2 2 - 5-9 10-14 15-19 20-24*  oig dng
(ndm)
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20-24 24 13 1 - - - 38
25-29 121 405 184 - - - 710
30-34 77 497 825 197 3 - 1599
35-39 18 125 535 780 194 1 1653
40-44 6 36 161 652 761 235 1851
45-49 1 15 48 183 433 751 1431
50-54 1 5 19 52 119 784 980
55-59 1 2 10 18 27 61z 67C
60-64 1 - 3 6 8 382 40C
65-69 - 1 1 2 4 206 214
70-74A - - - - 1 27 28
Téng ®ng 250 1099 1787 1890 1550 8299 9574

*So r)hém thre 1& 20 hay nigu hon.
A S5 nhém thrc 1a 70 hay caodn.
Source:Adapted from "The Structure of Economists' Emplogtrend Salaries, 19648merican Economic Review,

vol. 55, no. 4, December 1965, table VII, p. 40.

Bang & trén cho thy tin 5 tuyét di lién két cua cac bin tudi tac va mm kinh nghém. Ding
cac fin $ twrong ddi (chia &in s tuyét d6i cho Hng $) lam cac & do aia xac sét, thec hién cac
yéu @u sau:

a) Tinh phan phi xac sit lién két cua tuwi tac va cac im kinh nghém.

b) Tinh cac phan gh xac sut co diéu kién cia twi tdc cho cac #m kinh nghém khéc

nhau.

c) Tinh phan phi xac sit codiéu kién aia cac Bm kinh nghém cho céac mc tudi tac khac

nhau.

d) Dung cacdiém gitra aia cac khang mic twi tac va khang rim kinh nghém, tinh cac

trung binh cdtiéu kién aia cac Kt qua phan pléi ¢ cac cau (b) va (c) trén.

e) V& cacdo thi phan tan thichdp thé hién cac trung binh cdiéu kién khac nhau.

f) Néu lién Kt cac trung binh cdiéu kién trong cau (e), Anh / Glthu dugc gi?

g) Anh/ CH c6 nHin xét gi ¥ méi quan I¢ gitta nim kinh nghém va twi tac?

2.11 Xem xét xem cac md hinh sdély c6 tugn tinh theo cac thong $iay céc tiin hay khong,
hay c6 @ hai. M6 hinh nao trongosnhirtng mé hinh sau la mé hinldiqui tuyén tinh?

M6 hinh T mo ta
1
a) Y=p0.+ ﬂz(;} +u Nghich dao
b) Y=4,+B,InX +u Nua logarit
c) InY =8 +8,X +y Nta logarit ngith
d) InY, =Ing, +B,InX +u Logarit hay logarit &

Logarit ngtich dao
) 0 =p,- 5 ] +u

Chu y: In = logaritit nhién (c6 ngta 1, log Wi co s e); u; 1a $ hang nhBu ndiu nhién. Ching
ta € nghién &u nhirng moé hinh nay chuong 6.

2.12 Nhitng mé hinh saday c6 plai la nhirng mé hinh Bi qui tuyén tinh knéng? i sao?

Bién dch: Thach Quéan
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a) YI - e‘ﬁ*ﬂzxiﬂi
1

O) X = m
1+e

¢) Iny =ﬁl+ﬁz(xii) +
d) ¥ =p8,+(075-p)e’ ) +y
Y =5 +/5'§ X +y

2.13Néu B,= 0.8 trong (d) ¢a bai 2.12, §y md hinh c6 & thanh nét md hinh Bi qui tuyén
tinh khéng? %i sao?

2.14 Xem xet nfing mo hinh khong rig nhién. Ching co jghla m6 hinh tuérj tinh khéng,
c6 nghia la, ntitng m6 hinh co twn tinh theo thongashay khong? Bu khong, ling cac phép
toandai so thich lyp cé thé chuyén chang thanh riimg mo hinh tugn tinh hay khong?

a) YI :;
B+ B X
_ X - 1
b) Yi_ﬂl"'lgzxi © ¥ 1+exd_ﬂ1_ﬂzxi)

2.15 Mot bién ndiu nhién &i rac X c6 phan péi déu haic tam giac @i rac) ifu PDF @a no co
dang sau:

FX) = 1K Vi X = Xo, %o, -+ . . . X [X #X khii#]]

a) Ching minh Bngddi véi phan pli nay E(X)= > X;(1/k)va phrong sai
o5 = Z[Xi - )Q)]Z - (118 trongdd E(X)la giong & trén.

b) NNuX=1.2,..... , k thi cac gia taa E(X)va o bang bao nhiéu?

2.16 Bang dr6i day cung @p di ligu vé diém Kiém tra Ning khiéu Hoc duong (SAT) trung
binh dia nhirng hpc sinh ram cwi sap 1éndai hoc trong 1967-1990.

a) Dung tuc hoanh cho am va tuc tung chodiém SAT dé vé hai do thi riéng bét diém

toan vadiém van dap cho nam vain

b) Chuing ta c6 thrat raduoc nhitng Kt luan gi?

c) Khi da biét diém van ¢dap dia nam va 1, lam cach naoanm co ti¢ tién doanduoc diém

toan @a hp?

d) V& dob thi diém SAT 6ng ®ng aia nir so \6i diém SAT Hng dng aia ham. "
duong i qui di qua nhitng diém rdi rac nay. Céac Anh / Ghlguan satiuoc gi?

Damodar. N. Gujarati 18 Bién dch: Thach Quéan
Hiéu dinh: Cao Hao Thi



Chuong trinh Giing dhay Kinh té Fulbright Céac phrong phapdinh krong _Kinh té lwgng co'sé - 3¢ ed.
Bai doc Ch 2: Phan tich bi quy hai bén: Mgt 6 y twrong
co ban

Piém Kiém Tra Ning Khiéu Hoc Pwong (SAT) Trung Binh Cia Nhitng Hoc Sinh Nam Cuéi Sap
Lén Pai Hoc, 1967-1 990

Van dap Toén

Nam Nam Nt Tongddng  Nam Nt Tong &ng
1967 463 468 466 514 467 492
1968 464 466 466 512 470 492
1969 459 466 463 513 470 191
1970 459 461 460 509 465 488
1971 454 457 455 507 466 488
1972 454 452 453 505 461 484
1973 446 443 445 502 460 431
1974 447 442 444 501 459 480
1975 437 431 434 495 449 472
1976 433 430 431 497 446 472
1977 431 427 429 497 445 470
1978 433 425 429 494 444 468
1979 431 423 427 493 443 467
1980 428 420 424 491 443 466
1981 430 418 424 492 443 466

1982 431 421 426 493 443 467
1983 430 420 425 493 445 468
1984 433 420 426 495 449 471
1985 437 425 431 499 452 475
1986 437 426 431 501 451 475
1987 435 425 430 500 453 476
1988 435 422 428 498 455 476
1989 434 421 427 500 454 476
1990 429 419 424 499 455 476

* D1t ligu cho 1967-1971 la riimg $ wdc luong
Source:The College Board. TheewYork TimesAug. 28, 1990, p.B-5.

2.17 Puodng hoi quy trong hinh 1.3w@ Phin Gisi thigu c6 la duong PRF hay SRF?aT sa0?
Cac Anh / Civgiai thich cacdiem roi rac nim quanhduong hoi quy nhr the nao? Ngoai
GDP, con c6 cacéy t nao, hay cac bn nao, co th quyet dinh dén chi tiéu tiéu dungia
ca nhan?
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