F=FH, FIMRETIREIERFZE (MLR.5) :

Var(u;|z;1,xi0, ..., T;1) =0

2
ETMLRS5, BT EOLSHIHEN G E, i 7 ai-BRBXEHE,
A T RERIESE (e, Fel)

R, BIREMHADERIL (FF: #EESWN) , ZMBERRZAH
FhEM

AERHE LR E MR R — L2 EFR T
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H#ZX—EH, BRIERTRAEM

B, BRINNMBRAGEIOLSMETHEN RSN

ZfE, BiNTieRAEHINNZIEREUERSESNEETE
&ia, BNEEFRAFERATFRABGETEE: MR&EPM 2 (GLS)



573 Z MEXTOLSHYF

o E=EFd, FEZTEMETESR.
y = Po+ B1x1 + Boxo + ... + By + u

o BEm/NMMZREFFM, HIISBIOLSHITE

R n -1 n
B = (Z XiXi') Z XiYi
=1 =1

o FHEMERMLR.S)SENIOLSHBLE M R ?



575 = %0LSEI =N

o OLSHIRHEARMR
- BRI TimE: MLR.1 — MLR.4
- AZE4AZ: MLR.1 - MLR.5
- SH-S/RBEXEE: MLR.1 - MLR.5
- IEZsME: MLR.1 - MLR.6

o OLSKHARMR
o —HM: MLR.1 - MLR.4
o BMEIE7ASM: MLR.1 — MLR.5

o ERFET, OLSIARTImRA—
e BE, RAEMTRSBHMMRAMIL

o OLSTHESMEM TG ITE (BLUE) ; At BHMEEMAISLM
EitE



FHZEXTOLSEISZ
o RHEMIOLSHXLH BRI

o RAFEERAMMBERZSHEMMNIM:
R? = SSE/SST =1 — SSR/SST

o R ESFRHEERBRE TR KRB TOLSMAEERRSIESS
o [k, FAEMTRITESFARITERFERM



OLSfhit R E—fa (R HEmT

BEMAEEN TRV EHEHIRERNOLSIRERERE S ITE
EN1ZVHEAEATEFNR

S HE-TREEROLSIREIRE

Z?_l 7’22_@2/ W AY{EWhite/Huber/Eickerfr iR, H

Var(B;) = Ly h 4% EEIA B 3 A R T B
7 SSR? AT .

se(B;) = [Var(B))
ERRAFERENRERERWERESITE: Hdo ARIZE

£ = Bi =g
b se(By)
FhE- TR Tl 2 AL AR

FhERENFRITE (RRESZITE)




o filF: MHIHARE

@(wage) — — .128 4 .0904 educ + .0410 exper — .0007 exper?
(.105) (. . (.0001)
[.107] [.0001]

EREREBRERSIRERERELEEANS
° (1) Hp: ,Bexper =0

t =788 tropust = 8.2 R BETRS

e (2) Hp Bea:per — Bescpev"z =0
F = 17.95<— FGItTEtERS
MRFHEME, ZFARSBRK.

Ffrobust — 1799
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o FHMNERFKLOLSEHEAEMRIFBLUE, BERtRIEFIRIEETAN
o [k, HRMERWETENGFESHEN
o [RFERIKE:

2

Hg : Var(ulzy,xzp,...,2) = Var(u|x) = o

= E(u2|a:1, e, Tp) = E(u2) = 5?2

o I_JH%1 1&TU2 E,J%#Fil]{ETBL)Q Xo, "%, Xy Xﬂ./,



o ARERMFHEIHABRETEFHTET:
42 = 0o + 0121 + - + opxp + error

o FRRIE:

1—RZ,/(n—k—1)
o HTiE-tAHE (Breusch-Pagan, BP) BRHFZEIE:

k//%—ﬁﬁﬁﬁﬁ%(ﬁﬁﬁﬁﬁﬁ%ﬁﬁ,m)
LM =n - REz ~ X% EHE (FR2) , WmmETiEd[RERIL
u

o ZGIT
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o BPRIGITE:
(1) HHEOLSEITHREEF12

(2) #FEVEGZ = 6o + d121 + - - - + Sy, + error FHEETMR
751 Riziz

(3) FIARLWHEF G BHKLMGEIHHRINEUE, HitHEBENMPE, WRp
E<BEMKENERLE S ERNRRR



X) 73 = T B T

o fIF: EEMBAEFHRGE.

pﬁ&e = — 21.77 4 .0021 lotsize+ .123 sqrft+ 13.85 bdrms
(29.48) (.0006) (.013) (9.01)
/57'33_-.’%
- R2; = .1601, lp- —valuep = .002, p—valuey y; = _6-5553_-
log(price) = — 1.30 4 .168 log(lotsize)+ .700 log(sqrft)+ .037 bdrms
(.65) (.038) (.093) (.028)

oI, ERERZNREWRIESR
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o FIRIGFBPIRIGEERTHREFLHFESMBETENEKMEXR

o WhiteRAZEREW RRETHBRESR. HPHRAZ

/ B I TR

i? = 60+ 06121 + 0222+ 0323+ 6475 + 5525+ 6673

+o07x120 4+ dgxr173 + d9>T3 + error

Hg:01=0p=:--=09g=0 EBPHR TN KL, WhitelIUZEE—AR
MR ENRE
LM =n- R% ~ x5

o White®RINHIFRS
- BT SHEE (fla, Fk=6, MB27METTEHD



X) 73 = T B T

o Whitet&IERYFFHI:

i° = 0o + 01y + (523’}2 + error

\

[EEGNHRRTE. BTAREZENNZREFHFEM, FAyRHin
MEREFHEETULBETERHTR.

Hpy : 61 = 6> =0, LM=R-R1,2IE ng
o fIF: MBUEEMRAREPIFFHEERFFHRER

R2, = .0392, LM = 88(.0392) ~ 3.45, p—valuey j; = .178



IREL & /s —Ffe

o HEIFHHNRAESENT, BIVARMITAZEUKRESHREHAETT
o BRT—1EBEBLUIIMNRFERBHIE ( Heteroskedasticity is

known up to a multiplicative constant )

y; = Bo + Bixzi + - + Brrie + u;

Var(u;|x;) = a2h(x;), h(x;) = h; > 0[<—— %%guzzhﬁﬁ%mmﬁz; 2

o THRE, EPVRZENIREHBEFRAEZ=RKX

- -l - so

~ y;k — /8037% + 3137;(1 -+ T karfk -+ u;k




o BHEHRERRIHERN

E(ul®lx;) = E

(%) |-

o fiIF: HESWA

sav; = + Biinc; + uw;, Var(u;|linc; = o2inc;
) BO 1 1 1) 1 ) )

Sav; 1 Inc;
—| =5 { + 8 [ = + v}
@' ’ @D T s, 5m

UEVZ = h: S

o MRAAMISH-DRMERBEMMIL, MHEHEHREERILSER
T mEE G T



o TRRFIRBAOLSEINIFMTMNFZEN_F (weighted least squares, WLS)

n 2
min —bol ]—bll ]_..._bkl D
zgl ([Vhi] VR Vh; Vh;
- 2
& min - — by — b1 — - — b, — EfkiE D, WA
Z; (Wi = bo = brin KTik) /@ BB A ERE
M8/ E

o WLSEI N H/N_3F (generalized least squares, GLS) BW—F4FHER



IREL & /s —Ffe

o filF: ESRMESTE
— SEMESE

TABLE 8.1 Dependent Variable: nettfa

Independent (1) @) (3) @
Variables oLS WLS oLS S EAENBERR
inc 821 787 m 740
(104) (100)
(age — 25)2 — — . 0175
(0043) 0019)
male — — é-gg) (}-gg) WLsfhit= R BRREE NIFREIR,
z"‘s\ ' . ﬁé%ﬁgﬁﬂl‘]%ﬁ,ﬁﬂo
(ed0tk ) << _ — 6.89 5.19
N\ ’, o
~- ~~———_ (2.29) (1.70) i
intercept 057 T T==8se.__ 208 ~16.70 3
(2.59) (165 T ==~@EL__ (1.96) :
Observations 2,017 2,017 2,017 ~-~-Q'=NL~- E
= .;’k~~~ ~ kS
Resquared 0827 0709 1219 1115 g -~ £ E401KH%)
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o fiIF: BIEAFHIE
o MRIMMERWT/E/ M/ ER/ATRERNBE, WARHESRMRHE

1T
A HIFEEIHRITHY ARIMTHE ARARAL REN
BAE PN

BRI E IRED
contrib; = Bg+ Bi1earns; + Boage; + Bamrate; +@

Var(u;|x;) = Var (mi T Uje xl-) = =R G ENBIRERE
: i

MRIREANTABRBERAERN, MAiERFET R HE LERWS. WRMAEHERNEGE
A=—ER, FALEWSEHERENRER (AIXTEHEER) .
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o HEEBRFERRA (W{TGLS, feasible GLS, FGLS)

BigFHEN—REN;
Var(ulx) = 02 exp(g+d1 21+ - -+0,71) = 02h(x)| € EHEBMFRENT

u2 = 0‘2 exp(éo + 0121+ - + 5k33k) @

5 EHIRE (Ri&: My THEET
= Iog(u)=a0—|—51x1—|—---—|—5kxk—|—e =)

{ERWLSHYIR =

~2 = = N
log(u“) = apg+ o121+ -+ oz + effy R E RS EHERN B

|:> h — eXD(Q{O + 51:61 + .4 5k33k)



IREL & /s —Ffe

o fIF: MEMITKR

o OLSfHit
Vi o ’—*,"—‘JJ:?EXI
(BT
BRHBEGEE log IS N AR KE I 4%
cigs = — 3.64 + .880 log(income) — .751 log(cigpric)
(24.08) (.728) (5.773)

— .501 educ — .771 age — .0090 age2 — 2.83 restaurn
(.167) (.160) (.0017) (1.11)
/?E%ﬂﬁ%lﬁ

n = 307, R2 .0526, p— 'UalueBreusch Pagan _.



IREL & /s —Ffe

o FGLSfHIT

MESIT ERET

—— .-

cigs = — 5.64 +11.30 log(income) — 2.94 log(cigpric)
(17.80) (. 44)' (4.46)

— .463 educ + .482 age — .0056 a962 — 3.46 restaurn
(.120) (.097) (.0009) (.80)

n = 807,R° = .1134
o itip
o WANEMIMAEESITEZ



IREL & /s —Ffe

- MMRBEAFERBWFEIRIZRE, AMR. 1 - MLR. 4T, WS{ARE—HK
/Y, 1BERMIZITEREREIR
« WLSZEMLR. 4 T2—3 1Y, {BEMLR. 4’ TAAf—E—H

E(ujlxj) =0 = E ((ua/\/@) le‘) =0

© YASROLSFAWLSEUMEITEZEARK, XEREFAEE—LERE (Hlun
MLR. 4) 387

« MRBRHFERYHIERINE, APEIL LA BEIRIUWLSEEOLSE AR
GEE: £l b, mREBREBENEHFEN, EA—TMHEIRNES
ZARIES AT L ENERIER)



BN MR EY

° Z U (LPM) WLS
P(y = 1|x) = p(x) = o + B1z1 + - -+ + Brzy

= Var(y|x) = p(X) [1 — p(X)]?__?’:ELPM':F', SHRENERERXZ
HIiERY
B = (1 — 5.y e—— TENLSHIEREI%E
. s'Z y'l/(]' y’L) 1’E?~J1‘IE
o i
o WNRLPMBYFUME /O KT, NIWLSAE]4T
o WMRXMIFREDOR, FTLUFHEHIEZEH0.01/0. 99X #E
o BN, wIFERZERERERROLSEYT



- FHEMEAFSSE OLS Mt ERmRIIA—EIE, ABEERITNER
ETES T p==r N E) Ay

- BRI T ERSERENINERE R E

- FATTe TRl FE S EHRIRME LA AP iE-IHE IR A RIS

- HIIRGEMR, OLS ABERRMEMLRINGEITE. ENERGENRIF
I, WEI{ERAWLS/GLS

- EEINZE, BIENE WLSZRIWRIttiT—NRAEER, HIEEA
THY GLS (FGLS) f&it=



	幻灯片 1:   
	幻灯片 2: 异方差性
	幻灯片 3: 章节框架
	幻灯片 4:  异方差性对OLS的影响 
	幻灯片 5:  异方差性对OLS的影响 
	幻灯片 6:  异方差性对OLS的影响 
	幻灯片 7:  OLS估计后的异方差-稳健推断 
	幻灯片 8:  OLS估计后的异方差-稳健推断 
	幻灯片 9:  对异方差性的检验 
	幻灯片 10:  对异方差性的检验 
	幻灯片 11:  对异方差性的检验 
	幻灯片 12: 对异方差性的检验
	幻灯片 13: 对异方差性的检验
	幻灯片 14:  对异方差性的检验 
	幻灯片 15:  加权最小二乘 
	幻灯片 16:  加权最小二乘 
	幻灯片 17:  加权最小二乘 
	幻灯片 18:  加权最小二乘 
	幻灯片 19:  加权最小二乘 
	幻灯片 20:  加权最小二乘 
	幻灯片 21: 加权最小二乘
	幻灯片 22: 加权最小二乘
	幻灯片 23:  加权最小二乘 
	幻灯片 24:  再议线性概率模型 
	幻灯片 25: 本章小节

