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XXEZBHH2L2RA? I
m RN BN U N FR R TR, AT T

# pT 8 A0
O7EMRTRIRALHT S, Rtk 2 M TG R T A, ST
P REBE KR A

O XFEK (Cross-tabulation) r&—M1+0A % H“BEEN~
el T HE, &HFHIs A R, [FIFER] DLSZI AR &[] 98
AR 7 Hr
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1.1 £P3HB% _I

B “"Religion: oplate or 1inspiration of
civil rights militancy among Negroes?
(Gary Marx, 1967) ”
RV BNERBE I E AP AIHIR &, WR3E LAET

FOCHR S R MRE, A LN =M Rk BoX
Ofiil: BRONEEES B, BSXn — AR E, X
AT AR AR IR B, MR 200 B N UABGE EE T
M, XF 2R R ARG 732 DR A T B
O fiisc2: NN S RARERNEZYFT, RECNE Y
NAHE VLT B ZOR R, DR SR 00 e N BN A IR
M, TR G 732 DR T B
O ik 3: P IR &
F T I BT 4R FOIE Chypothesis) AT —BUR LRI AL, AR BEL — 55155
PR RO A SRR B AR . TR A T L AR KSR, AT
% “what cause what”, B# PIAER R4 5 EAMILBRNEL, AN TN

FhELIR
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PR BB 1

m OB, WUTERS, AL E RS
5)

n =L EE AR — T EEE AN TR
O X TR, IEEAER R T T —F R e EdE, Hi
PRREAS S ME LSRG, DRI, FRATTRI 75 2ia FH — & 4L 7 i
FIRR, D 5 M (M P — T, T
A (probability sample)
O AR BB BT IR LS R, N Y5 DA i s
ZER L, BCE UL, AEMEERREAS 1) A T R I R R AT L
X 7 AT BRI ML A AR B B X A R AR A
O fEMarxiF7ed, B 7 111 o fE &R T JEAT I B AAE NREAS,
Hrfa9244 kBT, FIRHIKREE

O At B3 A e 75 HAT AR MR
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RHIHM: PR _I

m UUEFEAAIUTN B G, BT/ 0 FATT RO R
HE (s BT &

0L HN (open-ended) BB MR (close-ended) AT
SRAGAR BT BB IS B Jﬁﬁﬁﬁ 2 Bl R0 B — AR RN
MRS, BATEEFEZANNOSRHTEE
m BN, gEUTE ST ARGE B FR A RS R (BRI & 1R
) R4 EE?
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g B KLt

Q=R 15 B =<

OWhat would you say about the civil right
demonstrations over the past few years-that
they have helped Negroes a great deal, helped
a little, hurt a little, or hurt a great deal?

O helped a great deal 1
O helped a little 2

O hurt a 1little 3

O hurt a great deal 4
O Don’t know 5

o B @ eT DO IRE (code) FIATEREHE, HIEH— MR E. EixitRIEmn, F—

AN E] /8 2 “don't know”, X T IXANIETUIRAE, TTREA WFALEE T — B EH ek
B, ZEHERERENANSER—FMERE, HHEEHR L T helped a little Shurt a littleZ [H]
B — M. NTERX W PESEE, AW 70 I R DA “don’t know” H1“no answer”
PIANIERE, RBEE N, B ITEEBRENNSER—MRE
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g B KLt

m A I
m Mars X ABCRATH E fRis 1 \AS [ EEAT FI W o Al SLInsxs i )\
ARG T T ARERIETE, A IR AU e 6 AR A
O In your opinion, 1s the government in Washington

pushing integration too slow, too fast, or about
right? (too slow)

O Negros who want to work hard can get ahead just as
easily as anyone else. (disagree)

O Negros should spend more time praying and less time
demonstrating. (disagree)

O To tell the truth I would be afraid to take part in
civil rights demonstrations. (disagree)

O Would you like to see more demonstrations or less
demonstrations? (More)

O A restaurant owner should not have to serve Negroes if
he doesn’t want to. (disagree)

O Before Negroes are given equal rights, they have to show
that they deserve them. (disagree)

O An owner of property should not have to sell to Negroes
if he doesn’t want to. (disagree)
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1.2 TXEAEA

m R
n DUNAFEZEN S &N A RAME, P ARECRAE 73 A2
BERRGHKKAR LEARZEN, 2T 4R

Religiosity Militant Nonmilitant

Very religious 61 169

Somewhat religious 372

Not very religious 108

Not at all religious 11

Total
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XX xM#ER

m LR A
B ﬁﬁ%ﬁtﬁ, B SR BUEAFREE 085S, FFAmilitant ABSOW &1 AR LE AS T
5
O —EZMANE ST BRE, BE i 77w
O MADAFEARPI N, (FF o EmEvE
I RTAZSY =N R e I PSP IR
O MANZEWNZHEES, WNZHELT, XA SR — ik
O IR RE R, — MR 20 ) — RS B AT
O SARETEHS PR E, R E., fEARGI0, SEUS LR 2R
s, NN AR R, JA TSR AR, Fr AR OR 57 AL
METN e 2 kAR B, I E R AT, ABUOUWAES
m AT ] PAHEIN X SR B A ABOWAEAE i le) 2, (H— € 2 XA A g ?

Somewhat Not very Not at all

Militanc Very religious o . . . .
y ry refig religious religious religious

Militant 27% 30% 45% 69%

- 73% 70% 55% 31%
Nonmilitant

Total 100% 100% 100% 100%

\ (230) (532) (195) (36)
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1.3 th4ax48 X (Spurious 1
correlation) 5#F%# T

ReFAE A AR &, A m RS R N S5 1A
E/ﬂﬂ RIS SR AN ANBORAT 52mT, 5 B NS 3
{5405 NBOULZ 8] A 9% 9 2R 56 4 BAR 70 A A
AR ATERE, AR T Z BRI R RN 5E
BRI DI AH IR R

m fian, S ANBH K

O N AFT2 208 T EE XA N SR U A A ABOW Rl i B 5200,
XL RIFAE RN e AARmPIABON, H RN FAE
SISEBAEM, WU, FEUSM '5/\7&5%2@ FRIAH IR R
Al ag Rl ™M NG KPR —ZEA b
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FHEHERHEAZMM. AR

Education attainment Education attainment
Religiosity Grammar High

<chool <chool College Militant

Grammar High

31% 19% 19% school school College

Very
religious

Somgwhat 579 549% 45% Militant
religious

Not very o
religious Nonmilitant

Not at all
el i 4% 11% 101% 101% 100%

Total 101% 101% 100%
(353) (504) (136)

\ (353) (504) (136)

MEH B AT, BRANBISEUS MBS B 705l 20T B-5 1 inj& 25
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TR A XX R ERNEE

L BEACTRRR, R AW A L
RIR BB N 20 AR T R AL, Sl I AU

College
Militancy
v S n

Militant 17% 22% 32% 34% 32% 47% 38% 48% 68%

Nonmilitant 83% 78% 68% 66% 68% 53% 62% 52% 32%

Total 100% 100%  100% 100% 100% 100% 100% 100% 100%

N (108) (201)  (44) (96) (270) (138) (26) G (49)

V¥: V=very religious; S=somewhat religious; N=not very religious., Not very religiousflnot at all
rellglousﬂ}ZA}’Fjj—%
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TR A XX R ERNEE

R R R R, A R RME AT AN T A A

: Educational attainment
Religiosity
Grammar school High school college

17% 34% 38%
(108) (96) (26)

22% 32% 48%
(201) (270) (61)

Very religious

Somewhat religious

Not very or not at all 32% 47% 68%
religious (138) (49)

i% BHHBARTFHREAR, HERAGEMS

LT HEE D LRSS, — A i A
RRFAINT, R, AT 22ia Bl 73 dr
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1.4 SHEBARLE: Hiat ]

_RVVEPS
m A H AN AR H AR B AN AR & [R] IR BLAT RS

X X < X

T

(eI (HEB DA R)
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SHEFREAR: PALE ]

m 45 (intervening/mediate variable)
m OO YA SR RAXA 2 5, 2 YA Rtz A m R AR Oy
A&
O filan, A3k BTHRMY A X 1 Z BB /KA 2, 11 L EE K

SOABATTRI AT 5200, DRI 7 L0 AT 8 SR IR A6 1 2l
NIKV-JEM ) o AR B

z

S S T\

eI ) CEf oA

puis
¥

VL)

y\
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SHEFRRAR: PALE ]

m 5P AR B IR XA 26 Y [E] A s,
1Elx$nzz_laﬂ/x7ﬁ“ RKRER, RHAMHKRKKA

X\W
e
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SHERHELE: arks B

m RN, (suppressor effect) ETaXKXTY[E]BFAFAE A M52
BAT, —RXYR B, il R A ezt AR i R R
e, 1) H B B a] B2 i (1) 7 (7] IR 4F4H e, AH BLHRVH, HE S 2k
EAEHZWEO T, XN YRR, H2NE, msLhr L
N AFAE BRI SRR &R
n RNE, ZEMABEKT. WARETEZ AR —RINA, HEK

(X)) s, AERBK (YY), FREHEKPEE, DPABRNSEE (2) ,
AN NN, S 4% FRIRE il , B Rl
O ARz BN NN BT, B K TIHE B R 24
it AR B ARA 2
O KAl — I — 5 P A RN A L HGIH FRATT AT RE 2 W 21 2 & AKX N AR
BR R BB/, H2 IR0

Z = =
/
8 “+
\-$
Y = y
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PHTERRXRE: RHXE I
m g — T
B MAEKFESHWANT IEREm, A KRERE Xt
MNBE KA IEFsm, S S A=A
=20, R BT N RAERE SIS AN KA B 1k
SPAD

O A RERINARLER ST, TATZ B IEZRAE N NB T X

A NN B 52 2
O =il !
Z Z
+
X +
+ Y \%
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BN HERM

m RN (interaction effect)
B EFEXN YIS 252 3| 5 — AR s 2 2, B XN Y PR 52 ) 2

BEz 25k . fEAE SR, WA RN AT AR &
(moderate variable)
O #lan, BAVEWEHRE KT (X) SLWEER (Y) FemERes
BN NS () fIsem (R 3
O KPR TERIAFBEKTFEZAEM T HERROS .. BitE
AIEL, B X IR R A R B E M AN R AE Z 0. 1E
REHEMEF, PR RIFAHE, MEHRBLES, HEXMNHERR
SR IER, ZHE KR, ERFENHEA BRI, XE
HH, 22 H RN AR

Educational attainment

Religion
eliglo 8th grade or High school Some college or

less Some high school graduate more

Catholic 31%(90) 33%(96) 33%(89) 31%(75)

Protestant 29%(287) 36%(250) 43%(256) 519%(225)

Source: Rossi (1966)

© 2013 Bin HUANG



SHEFARLA: AVEE 1

m T E (moderate variable)

B XXTY RSN 25z B AT sz s, GRS AR &z B gy
AP e
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XEHN ik

m JIERN (additive effect)
B SRR YR A SRR g — 2w 2 R, B Z [F] X Y A7
FERC (AR ER)

O LB EER, 208 /K5 2 MR EE a2 86 B iH 2 3F H AR A
PR IR, XRHBE /KPS LHEEREZ MR AANERZ

Pl ZH S AIsc I, BIAAEAE RS BN
O LwWEMFZE /K, REBSRENFIERREBE LHIRASGEK L0
NHED A, XERBEEBEI L EERFE ARG R, BIFEIE

X

A

Educational attainment

Religion :
& High school Some college or

graduate more

8th grade or

Some high school
less

Catholic 30% 45% 65%

Protestan
t
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X
>
P

FEEfRE
BERGE
HRFE
HREE F
RFHGE
(EKT AR
A H R I8

an B, g s BN RIR IR ZE R, 10 DR N AR I 9 R = 22 5] o
FELEVERNA Y, A A NE I A BLIRSCHL, i ARk S5m i DR e S B
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1.5 AIAXXEARKRADEZRE I

m =% (covariate adjustment) AT

ZNiE
A

il

()

PSR, T DL A B A 0 B e
TR &R BRI

O W AT ZB, FATE 2 RIS EAFARTA ANNBCUL ) 5210 B
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HEERAEGELER
m AT A R E K

.

m 2 ROV E ACHS A AR EUE MM ABOR R BAT 52

0, (LSRR A 3 Ak
A, R B 4 K A T

oA e A A

O AR AR E A B e 2hE T —E ik (BETTHE) , KA
[FISRBUE AN R 25 R R AN A P B AR [F) 93 A

© 2013 Bin HUANG 26



HEZRETE (1)

m 1 HAFRPRAUE M S EF RN AR AP EAND
RIS

Educational attainment
Religiosity
Grammar school High school college
17% 34% 38%

(108) (96) (26)

Somewhat 22% 32% 48%
religious (201) (270) (61)

Very religious

Not very or not at 32% 47% 68%
all religious (44) (138) (49)
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BEBRES R (2) _l

m T HH

H M RE

N\ H

S AE JZIN H ) o AT R

B grammar school. high schoolflcollege# H
AN B SRR E R ELE] 0 5280, 3564 0.508

A0

.137

m XEE N PR E B E AT P A i 5
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HEZRETER (3)

m KR DR HIEE N D EEBIEUAE, X &SR S
MEE ZOT A A FEABCI TN LB HEAT IR,
TS AN RS EE AN FEAS F BRI B
{553

Educational attainment

Religiosity

Weighted

Grammar school High school college curm

Very religious 17%*0.356+ 34%*0.508+ 38%*0.137= 29%

Somewhat religious 22%%*0.356+ 32%*0.508+ 48%*0.137= 31%

Not very or not at all religious 32%*0.356+ 47%*0.508+ 68%*0.137= 45%
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HEZRETER (4)

A
m LB R A R SR U A N R AN R ABOI BN 1 Ee ] 43 Af
m TR EREE, MEBEMREENE, R ABOW R E AN D EFIRAR R T
ffa . XRIHEE K-FAM L R BUE M5 ANBO 2 TR AE 9GO R B — AR
m EPREREFEERT, MEEBEMREEINR, BARREFRABORE N D] H 27548
w248y, BEBEEFI21s, MAENZERNEE, ZEEAEHANLI6s. B, #
BKFIX — R 24% (= (21%-16%) /21%) HIEZEME AR K £

Percent militant Adjusted percent militant

Very religious 27% 29%

Somewhat religious 30% 31%

Not very or not at all religious 48% 45%

Percent spread 21% 16%
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1.7 BEEARELTENXIERRBIM I

[ E ;E%T %%‘JEE, ﬁﬁT\EL }E%’ 7ii§*%
oM N 7% 5 Z SR AR s AH ALK

w ME— AN FIE T TR T I LEO I E . AR
72 AR HAR I IR VE ST T s

m N
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Education Male Female
Means
Post-graduate 31864 14113
College graduate 27227 11789
Some college 19222 13003
High school graduate 16288 10324
Less than twelve years 15855 8399
Total 20415 11135
Standard Deviation
Post-graduate 17541 5019
College graduate 14618 6794
Some college 12912 9704
High school graduate 8935 7573
Less than twelve years 11488 6280
Total 13790 7750
Frequencies

Post-graduate 57 21
College graduate 46 35
Some college 68 52
High school graduate 131 105
Less than twelve years 78 33
Total 380 246

© 2013 Bin HUANG
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e LY Y ST Y ]

m M HEARHEZE (B2, FRATRET PLA
8 — A5 B A AR L i’]@fiﬁ% o A7k,
PR HE 22 I L B HCER
m BE: BT EUANMAE SR AR ZE RS T &
M, ﬁﬁ&?ﬁ%&%‘%%@%b BN TR I = T
7M. Wi, EIEGIRAE K E, X T
NN SR AFAE B 2 1 52 1]

o i LM RS 5 Tk, FUfipost-
graduateZ I BRI MEZE 2 R B post-
graduate LI AIREZE R 3HZ

0 Hfipost-graduate 7 M ERM ik yo b A, X EEHRMY )
IWAKRZHIE, BAKTF Npost-graduate&li B IK

Sé}— VE R Z A NFATA RN, X BN B R LA AL ?
DR R LE HLB AR Bl e B
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dissimilarity)

1.8 £ #HE 4 (index of —I
mE—EEN N, SRRl R e KeE R HANE
1) 22 18] 2 0 di iR el A 5 50 B B AR IS
~, BRI R A XA 71T o, BBk

fi1a] Chiz FH 2 7 S 3 b S FRAT TR 98 B 1Y

CEX

00 FRATRUI S 5h AU o7 J2 75 77 7 1 ) 5 i 2 T A

O A FHE BN 855 8l J7 R M A7 & 15 A7 78 B 3B 22 ) ?

O ANFEREN T8 557 8 J RV A 2 5 77 2 22 9] 7
O Bk AL o AR S04, R —Fof B ™ 2 7

O MRS SCRAE,  FATARAE FH PR RO 5% 280 HR Mt 57 A8 A2 1) R
I AR E (I R )
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2 F B BAREN

Major Occupation Group White Men Other Men Women Other
Women

Professional and technical workers 15.6% 10.5% 16.4% 14.2%

Manager administrators 14.9% 6.9% 6.8% 3.4%
Sales workers 6.4% 2.5% 7.4% 3.1%
Clerical workers 6.0% 7.6% 35.9% 29.0%
Craft and kindred workers 22.0% 16.6% 1.9% 1.2%

Operative, except transport 11.2% 15.4% 10.2% 14.7%

Transport equipment operatives 5.6% 8.5% 0.8% 0.6%

Non-farm laborers 6.7% 12.7% 1.3% 1.6%
Private household workers 0.0% 0.1% 2.0% 6.8%
Other service workers 7.7% 15.7% 16.1% 24.6%
Farmers and farm managers 2.5% 0.6% 0.4% 0.1%

Farm laborers and supervisors 1.5% 2.9% 0.9% 0.7%
Total 100.0% 100.0% 100.0% 100.0%
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£ 5B AN E 5k ]

m R ESRPR TR A
P-0.
L Yle-o
2

B P RN M TS LR A B, QRN M A
NI LA RN E S EUE

m EREIRAMEEIE0-100208], 0RREEME, 100K RTEEAN
FH ]
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£ 5 R AN E 5 4 ]

W, SRR IR, 50N A B A LR B S
k3
m T O B T AR S U AV, RS = B F A M2
GITTAM R, 34 B (8 I B A 2
O BASEX A NZERZRETEMR: (115.6-16.4[+]14.9-6.8]+...+]1.5-0.9])
/2=42.1

O BAFHEXS BN ZRESRAR: (110.5-14.2]+16.9-3.4[+...+|2.9-
0.71)/2=41.3

m R, FRE ISR, o B O BB BN R B 6t BN
m B ERABIEE P BUE R S =8 H B, RS U E S BUE 2 SR R
BIE AL BUE, 50 BT E N2 B LL2
O BHa AN BEERE AN ZE SRR 24.3
O A AN ZHEE AN EZREER: 18.2
m 450
m R AT 78 A ][] AR R (B AR AE — o (ZE R
m O R ) 2 R B L AR 2= k. MR BRI FE 405 N (BRI
RN R A, AR AN (BB MBI mSE N (BB Bt
BN A e 440 E) s ML R, RERHE T 2591 5 2 ABRNE AL, wea] LU #E15E
S NN S B A AN e e E, mEAS RN mE L
HEa NFEEME, 2ot IR oA B/ & AR el s s /b 1
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£ 5 RASAR 8 5 1

2 [ AR R 2 B8 20 SRS K B 1y AN W K
m WA, BRI %ﬂ SH 2RI A2 4, A4
ARG AL 5 73 SR B m S b IR =,
UEIN 72 52 SRR 2 A . e v, Z20m I fR b
WU T [ — o b e T #2257 LUK

NG

0, S [ R TR P B S b AN %@ﬁ%%ﬁﬁ
gg@#ﬁ&%ﬁ%ﬁxﬂuﬁ%ﬁ%zmﬂ B2 4 B
ST I
m [ A s Ao FISp psE i, TS AAE AN
IR, HIHZ5 R nT Re AR 15 X LR
m QR WERMR =28 BN RANA RS,
S JURR L 5 ?
O < oMt A&
O fzVEnl b B ANBMX A ANt BN SRR RN 2ot A Ath e & 55
X HAth Je 7 21k

O ZMRIE: AN BB AN BEa AN SR, TEHR
DRI PESLA BT 0P F AN ZPER . P F A L
L RS AR R
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1.6 EHHAEEFHTH _I

m
fill

LA A 5 7

R NFRA A BB

A e K 22 il T B Bk

HH 175 B 6ty [0 457 S
B ySCIX
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R R ]

m AR SCI A B G Y — AR, FEX MR T

m WO R A ECE T-H, G H A, H
MONALERZL, i RABEAL /0 Ao XLl b, R
FATDUL B0 AR A AT 1 IR e AL, 25
SARAT AT B R i H I &5 RAFEZER, BAFK
M1 r] LA €, RIPTAS R0 45 R 720 2 i A B T B
2, Ik %%%mﬁ%ﬁf%

m ARSI T AN ] AL AT AT FEAFER 22 (R 3
O AR ER, AVHE PR, A DL R A5 A BN
O FE AR, LR AR T B ST SR R R R IR
A, YR AL, R AL, S A AN
00 BIF 08 7 S AR 3 A S

O Flin, BEERFHEEER T2 Em, bttt 50 R
R B
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GLETES Ty ]

B EVAE GRS A B 25 T, 455
N T — AT B
R IR, R AR AR, ST fe X
EZEXTYEEE'EI’JENW’E% VXS B A AR EI’J”
B, B Ry AR 1 B

m {7 E*&mﬂw

-%ya%@ 5L 2 [ 15, RAVEATHA
N R %@umxm i e Sl
iF 1 DA 5 %

HIER S ER 15T 4 i [R]
B, AR
KHE B EREE, Xt

O fR R TV S8 78 B SRk el s, it 78
RRZRMix, woeith=EBA, IR R
B e 5RAJER, FREEM E, K
R AT LU I

© 2013 Bin HUANG 41



2. OLS[E[T KNA:
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2.1 — £ E

m HRATREHE AR BN R, R AR
BACHEX T H P22 HE KRz E H
m SRR EARN, HAAAE, %0 EA AR ?
m TR OR R AR B AT 29 ?

Father’ s schooling years Respondent’ s schooling years
2 4
10
8
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P T/ B — P E 2L RENS” s L 2 1H H DA _E BUR A4 o0 &
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2.2 =/ )h=_Fk%*% (OLS) ¥ _I

m KA, ZELRIIEIT AR
TR 15 B T 7 R S/
n RIS — AP AR R A 3

14 -

12 H

10 H

Years of schooling

8
6
.
2

0
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2.3 OLS& WM&+t A LA I

m T y=g+ b0t

2

| 2% ffe L L Z(x X)(J/ ~7) _
B 2 s H = Vd/‘(b)
o WG 4-5-bF W@JZGZ[NZZJ_;)Z] )

m NAZEIRNE: r=4+br

m R HE: e=r—y ( Varte)=0°)
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OLS &M1&+ = R 4. 9] I

R AERTIDAE o /N h Y G Dy S NP
fliTH AR B s SR

m BAE T EOR, ARy I AT, OLSHIfE T+ R K
AN B

m S B, B A B R
ELF BRI A0, JOEh RS

o A RN K. (BT R R T E M, SO
= TR, BRI RAT.
Rt L M LM E S KL
. TRER s Y= OfT , yIOIUE. T BL%
B0, S 2 BN TR T L i 2 A
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IS B R2 _I

m UEPUE a2 H T IPEAR mi_ﬁﬁOLS@Eéﬂﬁﬁfi

R ) 25 AL 0] 8 AR LS5 S 5mas B — R gt i
{HIAED, 12 18]. SR EE R, IHEU%*EE%;E

fr/‘ﬁ)ilzf ) S RO ASE TR A )l o =2

AN E R EASE (sST) =# B BT &
(SSR) + RN F (SSE)

m &L ER2=SSE/SST=1-SSE/SST, Bif5:

2 Y(J/z_;/)z
ro=1- .
> ()

© 2013 Bin HUANG 48



AE-E B R2

.

m ISP SBEERES TS B 2 &0 B8 hn iy A W g hn
m ¥ 5R2= (SSE/ (N-K)) / (SST/ (N-1))
O HA, NAEARE, RARMUSRHEITF RN (—RER TETEZEN

+1)

0 YR AL B DA LA S b IR R ) T
m YRS RTINS RAR LS LR

m R AR AR EBIN, SST=SSR+SSEZENA ST

m SIS T HARREA

A

AL RORAH IR R T

m SRR RZBUAIRAE -1, 12 18]

m AEEDUKEE LS U BRI Wl TH B R e 55 1, — 40
SERI AR, FARRE M € A %

eSS SO

m Rz o R A R B THE R B R, IS SR G
SRR X, T RORBHIRE, LU R T A
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PGB E R B EBE

[ reg r edu fa edu

] Source | SS df MS Number of obs = 10
B == - F( 1, 8) = 9.23
| Model | 54.8496124 1 54.8496124 Prob > F = 0.01lel
] Residual | 47.5503876 8 5.94379845 R-squared = 0.5356
- Fomm Adj R-squared = 0.4776
] Total | 102.4 9 11.3777778 Root MSE = 2.438
B o o
u r edu | Coef. Std. Err. t P>|t| [95% Conf. Intervall]
B - e et e e e e e e et
| fa edu | .6873385 .2262642 3.04 0.016 .1655722 1.209105
] _cons | 3.382429 1.822797 1.86 0.101 -.8209482 7.585806
B o o _____
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2.4 ¥ 712 (outlier)

14 5 ---- 10 points, with (13,13)
{1 —- 9 points, omitting (13,) e &
12 -| — 10 points, with (13,0) Wt
Pt
p ® -
g L ,—:P"'/’/ °
(—CDJ | " a}"yﬂ/
S 8- ® _‘,r?"
-
2] B e
° - e
w6+ A o
g - =
> 2
4 + = ®
et ol
2 -
0 — T T T T T T &
0 2 4 6 8 10 12 14

Father’s years of schooling

OLSAl T4 Rk & Z BFF AEHURE I, — BGRB8, RIS 2 8l 4B
I REFEOLShTH A R KINARL,  Fpole B4 AL TR O AL B RGE Ty . It
Oh, —ARAEOLT, FEACE RO, RSB BT AT REIE A FE I )N
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2.5 $T¥0LSH )=

m FEJRSEZBI I A B AR R R IR SO
m SOORSEH KT 206 5 S o W R R 7 A AR
m KBE S IR AR 20 N KT A A

O SRR BER PN AR, SHMRKMREN A 7RIE, B EERZPNZEZ
Ja, SCRBBATHIfbTH R ST P MR

LRHBE K
+\A
- MNEE K

LR

O FEREHIPIEN T, Ulop RS BRI ARE R, MO S ERMEDIH,
AR EACEA B K2 SRET MR R R, BREEZTIRKIENE
(endogeneity) A, fRRTHE

O IANERZE

O Wit CTAZESHRBFEEEZ
O S53CREEKFHR
O A (BHEARE) AHK
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] reg r edu fa edu

[ ] Source | SS df MS Number of obs = 10
" Fomm F( 1, 8) = 9.23
] Model | 54.8496124 1 54.8496124 Prob > F = 0.01lel
[ ] Residual | 47.5503876 8 5.94379845 R-squared = 0.5356
" e Adj R-squared = 0.4776
[ ] Total | 102.4 9 11.3777778 Root MSE = 2.438
B m
[ r edu | Coef. Std. Err. t P>t [95% Conf. Interval]
E - o
[ ] fa edu | .6873385 .2262642 3.04 0.016 .1655722 1.209105
] _cons | 3.382429 1.822797 1.86 0.101 -.8209482 7.585806
B o
[ | reg r edu fa edu sibling

[ | Source | SS df MS Number of obs = 10
" Fmm F( 2, 7) = 4.96
[ ] Model | 60.0144184 2 30.0072092 Prob > F = 0.0456
[ ] Residual | 42.3855816 7 6.05508309 R-squared = 0.5861
" - Adj R-squared = 0.4678
[ ] Total | 102.4 9 11.3777778 Root MSE = 2.4607
B o
[ ] r edu | Coef. Std. Err. t P>t [95% Conf. Interval]
" - o
[ ] fa edu | .5644457 .2643104 2.14 0.070 -.0605491 1.18944
[ ] sibling | -.6398143 .6927667 -0.92 0.386 =2.277947 .9983186
[ ] _cons | 6.262971 3.621132 1.73 0.127 -2.299645 14.82559
B o
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2.6 Bt EMIFRELEIERRE _l

n BLTITCIR S R A R AR
n FRAERR AR SRR RO R
n R SAIET RHCR PR R BT 5 X 0 0 B4
m RS R BRI R, PATAT DLPUR AT B 5 1A e
n i, BRI RSO, FEBb=0, LEMAT L
h—c -0.05, CHA%E-LAEENHC1) 230, BN E & it RECE St
=y ERM2AELLE (S, cliigit2) AR AR, 6
A B R B AN

m—NEE R A R SRR
B BARENETERERIAAE, RIRENLEERNH L =
0 AREREFERTHE BRENRFEMSE 2 N, RRAT5E B0 SR
BB AT f
O ?&ﬁﬁﬂzﬁﬂﬁ%ﬁ]ﬁ%ﬁ? mi [F] S B IE A g, MEHGHE, 1R
BRI NAEE =

O xzm[iﬁ?lﬂ)\%ﬂ@}ﬂﬁﬁff“uwﬂz AP TS RS R RE, MMIZR
Tﬁfijﬁgjéﬁﬂm MR IC U, gt EXAERE, TU%‘JE#J%?@E
B I %

O Ff N AP H AR, 4 REfS 3 B AR H R 3 R
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2.7 TR AEEN~ATRERRD I

0T, A2 EIRIA

RPN ANFE ) B AR G TS R B AT KD
O WAf], fa eduflitt RESZ0.56, siblin H’Jfﬁﬁ“%?&@—
0. 64, BEETR 0 AR B RE R A N 23 K T R B o 5 2 B
IK-PAR & 2
0 AR HR S IA PR lggga%%g@
iy %?%%%i%ﬁ@ﬁﬁ% S et
o o A el

bRz, R ESTHZ /DIirEE
O —MFHPEHRAN: bl=b* (s,/s,)

mCRE P AT [F] ) E AR B ) RS TS R BT FEA

O BIMEIRAFEA T2 %mA’EZaE’HEW%?&ﬁ?B%ZE, {HAEAN ]
FEA T iZEE Rl e A2, IR IE miflivh it Ay R B/ LA
RAA G X

O B Rl TE R/ GBI T B8, F otest

m A FIREASAIAS [B] [ V307 RE ) B AL s AG T 45 R 24T PL

O ANFEFEARN AR EERE AR, HARTTREEENEZER %=
A, ABEERRET UL

O Hausmanfa 16 +

\
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Bl —E& )3 A2 Bl 42 f EE & Z LT I

AT S AEUBUR A F IR 55 A E P BUHE F R AR N R 2

TAFAEZE 7))
u reg lnincome edu com edu post
Source | SS df MS Number of obs = 3545
- e i F( 2, 3542) = 170.66
Model | 443.248734 2 221.624367 Prob > F = 0.0000
Residual | 4599.63254 3542 1.29859755 R-squared = 0.0879
" t——_——— - Adj R-squared = 0.0874
[ ] Total | 5042.88127 3544 1.4229349 Root MSE = 1.1396
B o
[ ] Ilnincome | Coef. Std. Err. t P>|t| [95% Conf. Intervall]
B - e et et b et
edu com | .0822851 .0069141 11.90 0.000 .0687291 .095841
edu post | .1137816 .01154 9.86 0.000 .0911559 .1364072
_cons | 5.510449 .0502071 109.75 0.000 5.412011 5.608886
B mm o
u test edu com=edu post
u (1) edu com - edu post = 0
] F( 1, 3542) = 4.33
] Prob > F = 0.0376
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I 4

.

2.8 OLSHEA ZAKGFH

m ERHiX
m T EZERNRIHRECNE
m AR
m 2/OF—AEZENRIHRTANE
m 3P4
m WO ERRIEM, BEEIRTR eI B R, BRI RAESER
TP PR A . AR B e g IR A e g 5 AR s ot R AR s AR A s, Al R 2
#oN0, R ZE A BT B A E R, i AR R Z R SSTN 55
EERssEfSE, 2R, &A8ETh, N4k

m FEiiHE
m F=((SST-SSE)/J)/(SSE/ (N-K)), HHF, THHEZEEML, NWIFEAKE, K
NG R

m AR PG I6 R A
o B, FASUEIA R AR B B, (R R RS RT3
R — A BN B 2 b, BT ARG ZE BT SE R S BRI O K, A

2 SR
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2.9 EMEEAOLSE )t A ]

n—
A R (BT
Olnincome=b,+b;*edutb,*expt+b;*exp?2
m i 5 [ et
05 ZAM N O EFRNE B EER?
CIMVEZLNL)
O3 PR N TR Wi R e B2

7?7 (ZHRMN)
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B E ¥ AOLSH )2 ¥ &y 5 Al _I

m PR AR B A N AR =
n AAENn4EENARE, BAFELFD In-11TENERE, K
Hp—HW NS A (reference group)

O x=(ZM=1, BM=2), T N: male (BH=1, H5=0), U
femalelfENZHEAH

O x= (&#h=1, Fif=2, WHHE=3), FHN: east (FiHE=1, HR
=0) , middle (F#=1, HHK=0), Plwest{EASHA
m GOATA P R AU AR s SR R,
B lnincome=b,tb;*edutb,*exptb;*exp2+b,*male
m 5. lnincome =b,+b,+b;*edutb,*exp+bi*exp?
m Inincome,=byt+b;*edutb,*expt+bs*exp’
m FaMHIRANZES: Alnincome=Db,
m U, R ERE, K5, CLHSRAIR 5 VU2 5
25
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B E ¥ AOLSH )2 ¥ &y 5 Al _I

m G R R 402 e [R] SE S I IR RN, 5 A8 B,

m HIEAC B I: edu gender=edu*male

B Inincome=b,tb;*edutb,*exp+b;*exp2l2+b,*male
+bs*edu male

B B Inincome=b,+b,+ (b,;+b:)
*edutb,*expt+bi;*exp2+b,*male

B ZP: lnincome=b,+b,*edu+b,*exp+b,*exp?2

m 5b b AR, BRI SRS LA
ZA], 1 HEBE W R FEZER, BRI A7
RN 5 AL H N
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b2 OSSR R ¢

. reg lnincome edu exp exp2 gender

Source

Model

Residual

786.165331
4024.46199

)52

Number of obs
F( 4, 3410)
Prob > F
R-squared

Adj R-squared
Root MSE

= 3415
= 166.53
= 0.0000
.1634
.1624
.0864

I
= o o

.0460535
.0175667
-.0005268
.6304397
5.501039

df MS

4 196.541333
3410 1.18019413
3414 1.40908826
std. Err. t
.0067282 6.84
.0050921 3.45
.0000881 -5.98
.0381168 16.54

.1014969 54.20

.0328618
.0075828
-.0006996
.5557057
5.302038

.0592452
.0275505
-.0003539
.7051738
5.70004

malefliit REE %,

R T VEBON e v

. reg lnincome edu exp exp2 gender edu gender

Model

804.131816
4006.49551

4810.62732

Number of obs
F( 5, 3409)
Prob > F

R-squared

Adj R-squared =

Root MSE

= 3415
= 136.84
= 0.0000
L1672
.1659
.0841

[
= o o

exp2
gender
edu_gender

_cons

.0650237
.0173413
-.0005171
.9377847
-.0393316
5.36166

df MS
5 160.826363

3409 1.17527002
3414 1.40908826
Std. Err. t
.0082837 7.85
.0050818 3.41

.000088 -5.88
.0873267 10.74
.0100596 -3.91
.1073752 49.93

.0487821
.0073776
-.0006897
.7665668
-.059055
5.151134

.0812653
.0273049
-.0003446
1.109003
-.0196082
5.572186

AR H I RO, HONOE, R HE e R 2 m T N Al

2.6% (=6.5%-3.9%)
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2.10 &U{qkbﬁz:]ﬂ@ygﬁﬁié@%% 1

m ¥ PG
-@ﬁﬁﬁﬁﬁl&%ﬁéﬁ@imZ%@M%%&ﬁ%)@Mé
R, RoefEEEEA (N iR BN , AIEEER
2, EEEETIH
O fMiEFgtit&E: F=((R,-R,) /m)/ ((1-R,) / (N-k-1))
O, mETHAMRA B REEE, A0 FEBE: NOIFEARRE, k
NEERMYEZEHE, N-k-1A0EHBE
O ZSHHE/AE0 T4 B E B B A IN-k-1 R E4Af
O B R RIS T e R
mRN ]
O F(1,3409) =19, p<.OOO, TE?@E{E%&
O display F(1,3409,19)
O .99998654
m&%:%ﬁﬁ%ﬂ@%?ﬁﬁjﬁémﬁﬁﬁzﬁﬁéﬁ@%ﬁ%w
5, AEEHTAREFRA, sidREEEmR i L a0
O RREA (4005 3 70 AR R 10 B 00 5 0 P — A BT T/ INRE AR, T DA — AN KORE A [ 1 fp 4,
LR T AREAR, A58 SRR A 5 Y e 4T
O W R, ML ERFSE
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4o {7 L3 R B 2 HAZ 84K %

m {#f{BIC (Bayesian information criterion) ful
m BICKESRIPLH
O ANESREEEE, RN E— PR RI n] gk b
O BICK KAEARB A [F A LA AT T 1%
O BICH flff T-Ri Sp AL, NUb I — M T2 AR R L&
FE LE TR BT 5y, (HBICEH A —E M
B 4iitE: BIC=N(1ln(1-R2))+k(1ln(N))
O Hr, REOAMMEE, VANARE, BN ETEN
m BICTEARHTHE b itk
O BICE—/ME, FHAEB/N, U R
O LB PAMERBIC, I HZHABIC. “HH4EIEN” (Raftery, 1995)
O ABICFEO-22 18], NG —FiBRIREAL T A — M B $E fltwea kiE 4
O ABICTE2-6X 1], BeNJE —FRALEE T — M AR ftpositiveiE i
O ABICTE6-10X[A], BENJE—MIRBLEAL T 3T — P B3R it st rongilF 4
O ABICFE10VL b, BENJE—MBIALEL AT — i Al iR fitvery strongiF#
O FOABICE A AR, (EARIRSBEFEAIE KGR, Fril Bl Bk - iE H
TNFEAR
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BICKIAE AL L & — A~ £ 1)

m 1 B AR EERBIIE RN AR AN AE AN AR R B 255

B . quietly reg lnincome edu exp exp2Z2 male

B . scalar bicl=e(N) *In(l-e(r2))+e(df m) *1n(e(N))

B . quietly reg lnincome edu exp expZ male edu male
B . scalar bic2=e(N) *In(l-e(r2))+e(df m) *1n(e(N))

B . scalar D=bic2-bicl

u scalar list bicl bic2 D

| bicl = -576.8161

| bic2 = -583.95995

| D = -7.143851
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2.11 % %15 (missing data) &4 % I

m BRAE oA ATE
m EEfENLELSE (MCAR)
O B2 10 R AR Sk 1) BUE SR AT & 1 oA AR 8 6 5
m FENLELL (MAR)

Di%%k%%ﬂ%%ﬁﬁ%% (H S E A P& Hopth 2 /b — RS A

m EFENLBLE (MNAR or NI)
O B RS KA SERAS BAE SR AT A& HoAh AR & A o
B EHEHRTF, DAZHAEFRAIAKFRE— T EEHE
WA T EIRA R R R, HXANAREIHR A S &% ]
L s
O ZHH FRAE L 754%%1? 5N NHEEZHE K TPAFAER
B, 1 HE S HANARE (FInER 58D AR SRR R

O WA KT AR S B R B R AR AT %A/\E*E’JW)wK?*H?‘%, ifi H.
EHHANAZ R (BIINFE AT SR ) FEHKKR
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2.12 ST @ k44

m NEMERYE (casewise deletion)
m HANEROESH T AERIEL, BRI A M
O Hi@EHFMCcaAR, #HNE5| R 1wz
O BMEEMCAR, HAAEREHRE, KRHAMBRIES A &8
m BEEBE
B FEARMEBEL
O HIR—AEAEER, PLZAB s AR E BB RAE
m [FEEARE
O B —ARgEAA S, PARIE A P E B A Z B Al
m HAIE B AR HE R TMCAR, BNS/ b ERAZ R, #mSE (1) i-Em, A
(2) i REBERHEIR AN, TR To L

m DI Z EfMEYE (full Bayesian multiple imputation)

m R
O AR —DAARRENREENEAZE, DHAEREMRALDE (GURSFRZEAAEMKKRNE) MEAHEZFIHTH
H, vk Iz SRR R T AR, R T IRIN  A, BENLIEAN R B SRR
O WMRFESMAERKERR, HAKRE, HEEEEE DB 8dE. M RERRERL, S5 EEK
O SbREEEZRES, JEETAEEEE, MBS R AR R ER I EAT 00, I RAGRIITS S, 19
LW THES RS GevHHEWT
%
O BEAMGTE R AT, DLEARAE R B TE Rl
O Stata -lookup ice-
O SPSS Missing data

m A
O FEA WA 8 NAZ I B TOlE D B ) BB d, UL ENIZ I —FEMERR (EHBRAIELME? )
O &EHATMAR, RERETH TR S dERENLEE R &, KIRFIE N
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2.13 OLS# AEi% (1)

m i1 BADS S HON E LR
O ER) ZRSHELNE, mHARER R &IRZN
O g, oLsnl UM FhTHARL it Ir e

m R

O . reg lnincome edu edu2 exp exp2 gender

O Source | SS df MS Number of obs = 3415
o --—-———————--- o F( 5, 3409) = 143.45
O Model | 836.216008 5 167.243202 Prob > F = 0.0000
O Residual | 3974.41132 3409 1.16585841 R-squared = 0.1738
o -——-————————— - Adj R-squared = 0.1726
O Total | 4810.62732 3414 1.40908826 Root MSE = 1.0797
O mm oo
[m| lnincome | Coef. Std. Err. t P>t [95% Conf. Interval]
o ---—-————————- o
O edu | -.0586634 .0173248 -3.39 0.001 -.0926313 -.0246954
O edu2 | .0068304 .0010425 6.55 0.000 .0047865 .0088743
O exp | .0334594 .0056123 5.96 0.000 .0224555 .0444632
O exp2 | -.0008327 .0000993 -8.39 0.000 -.0010273 -.0006381
O gender | .6540217 .0380551 17.19 0.000 .5794086 .7286349
O _cons | 5.646952 .1033074 54.66 0.000 5.444401 5.849503
[] ==
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OLS & A% (2) _I

m fRix2: BAEIEHENE
n ZBERAFE =R E
O THEAR RS SRR 2 H AR AR R iR

(specification error)

O ZRAEIE 3 AR w2 B AFAEATA A R R R
O BIEE (e | x;) =0, PEACcov(x;,e;)=0

n G AAE, ZFEALRE, SlEoLsH fmibTt
O 24 H AR SHAETUNIE R, sl
O 24 H AR SHAE U AR, 9fkfl

m ECABUE B R RER R O T, e T HAR SR (P
Blel 1) 2 1 A A il ] it
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P & PR A — AN £ 1) I
m =B EE (BT

B Inincome=b,tb;*edu+b,*exp+tb;*exp?’

m AT [E

ANEBWANE
B EARRHE X

PRt 7R, AF 2T AMFEIL
B R

O e mA AN N B 55 8h A r= 2R 5 TR B R
O BEHE IR AN N B 557 B B A HE AR itk i) ] g 1k
O AEfEHER RN AT EIRN IR 2 e, PR A3 BUSR BE XU

m DUfE4

X [E

m H[E

5 I

O A 223 B E IURE & 5% = id & R i [A] B ﬁﬁw 3R AN
FTEARKFRIIBE A —F R R (outlier) "W4

© 2013 Bin HUANG
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HAKSEERENE

%

© 2013 Bin HUANG
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7 A AR _|

m il TR R
m U ARATEEN TGS S 6 YR 5T 8 13 57 %
JE] 72BN T ANWAER R — 2 K%, SR
B ELT

0VATT, B AR 6 T 52 F135 30 SR B e, o Rl
U MLI LI LTINS, AT TR T

m SR VEARRE
m AR DU 72 TSR P (i 7 VAR 2 R 1
W, A T R E R
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BRIV EHEHEFKSFRETRE _I

o iﬁ@ﬁkiiﬁ%jﬂ;EE%SI@%E&W%&%%@?&EI‘J%Z
A U 2 P A A 1)
m N EARE
O 57 AETFEEA R R ERANNAELZE, KEH NN NZHE K
V5 TAEZ L
m FHRAXNK T EALE
O g@%ﬁ% (MANZHEKFEBEML) , HNETEN ANRATLTE
FoHA
0 TABRQEZAT AT, WAMEGECRE. A 1 H T2 E R
J17F Bt T 5 R B R AL ) 2
O %%@E%@ﬁ@—'ﬁ@ﬁ%@*ﬁﬁﬁ?éQE11’5%3@5\'“%&%%%17545‘]1)%15
]
m & HITEE R
O A B W RoLsfhiitas 6. 5%
O #ABWmFIVIG T4 R 813,13
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OoLS & ARB % (3)

m 3. ¥RIE (S 7 Z[EF (homoskedasticity)

m A RERW L, oLsHestimatori2TLimE), HA 25

DL, BIASBEEAS Ml T REAUPRAEIRIE B 5/ BH RO, 17
TE 72N, OLSTIVAF G T H i R B R Al R, 75 JFA

I 2 ) AR EUR 30 R BN AR 2

FIGURE 2.8 FIGURE 2.9
~ The simple regression model under homoskedasticity. . Var(wageleduc) increasing with educ.

fyIx) flwageleduc)

-~ Ewageleduc) =
B, + B,educ

|

X |
. : educ
X
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FHERE

m ke T %=
m JEAR %, A HE I A v A A
O fSk AR, HAERTE, BARETEN 92 5RS HAEM
5, WELE U, AT ERE RS [ AR AR R B B, 34T
0T DURF AR B 005 1 B3 5 AR A E 9B AR S 0 AR T ZE AT IR, dn R
ZIENEDT R A R B AL T REBEENE, AW AFERTTZ, &
2y WIFAERTT 72
O White test (JABRBNITZFR)
O quietly reg lnincome edu exp exp2 gender

White's test for Ho: homoskedasticity

against Ha: unrestricted heteroskedasticity

chi2 (12)=36.37

Prob>chi2=0.0003

LI K EANIRE S
m RS, W RECDN IRk PR REARRIE ZREMER R,
o LA R VAN ST ZERa M bR AR, S5
O 57 R b
O ATLREE 73, ROARIOTS A, it (857 )y 22 P B bRl o s AT 4
iE, (AR

Oo0Ooag
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77 EARRATRR R

[ | reg lnincome edu exp exp2 gender

B m
] lnincome | Coef. Std. Err. t P>|t| [95% Conf. Intervall]
E - o
[ ] edu | .0460535 .0067282 6.84 0.000 .0328618 .0592452
[ ] exp | .0175667 .0050921 3.45 0.001 .0075828 .0275505
[ exp2 | -.0005268 .0000881 -5.98 0.000 -.0006996 -.0003539
[ ] gender | .6304397 .0381168 16.54 0.000 .5557057 .7051738
[ ] _cons | 5.501039 .1014969 54.20 0.000 5.302038 5.70004
B o
[ ] reg lnincome edu exp exp2 gender, vce (robust)

B o
[ ] | Robust

[ Inincome | Coef. Std. Err. t P>t [95% Conf. Interval]
" o
[ ] edu | .0460535 .0069224 6.65 0.000 .0324811 .0596259
[ ] exp | .0175667 .0054314 3.23 0.001 .0069175 .0282158
[ ] exp2 | -.0005268 .00009 -5.86 0.000 -.0007031 -.0003504
[ ] gender | .6304397 .0387719 16.26 0.000 .5544212 .7064583
[ ] _cons | 5.501039 .1073872 51.23 0.000 5.290489 5.711589
B o

m R RO TS E RN I
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oLS i A8 ik (4-5) _I

m Rika: BARIZ R AFEEAR IS
O &AL, WAFAE B A5 R
OfEHMKT, BEIRoLs estimatori@ L, (HAF RN,
BT R AR AERIE K
m k5. BHAERENEERARENZRE, HE2 BWMEUE (BRI
%ﬁﬁ*%%ﬁ%ﬁ)o%%,Eﬁ%Z@KﬁE%@%%@%
O HAZE N ARRE LR B AT ABRR
O HAZ R L ALAAFAE—ERIA R, HBOHGY

O HEEZEEFETELENERR, W%ﬁ?ﬁ%h@whtk?%ﬁ
Ko Nfta? Var(8) =

(-7, )Z('Xl _Xl)

0 B g AEAAAE— EMIR R, HHdEe e, Bk, oLs Al
T EAAEBLUE, HAGTF RENRMEIRSIE K, SEUER:

O —se 5= & X LUE A 56
O —fliih REAR EAR £
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OLS# AR % I

m %6 (optional) : ¥RfEI (BAA =) K& IELRS
gaiil
m B ] BATSOR

B GAUSS-MAEKOV Theorem

m NP1 -5 aE R L, Baonsthit= 2
LRI mAtiTH & (BLUE)

B ER: BARBLUENISEIIA T Bk 6 IES ok, HEZ
P A 06 B B T HE T 75 X — R ‘7'7 U AR 00 A2 1E 2
34, ABAOLS estimator?i?ﬁﬁ%%ﬁ*ﬂ?ﬂﬁﬁ—EPZ'“@E%V:T
IERSDAR, HIEA AT R . SR, HORIR 2 N
PFERAT]: EH@T@Z@T%EE*/W@E’J A, HEFARE
K, OLS estimatortB<&irT 1ES ﬁj\?ﬁ, /\1ﬁfrﬁ{ﬁ
wINE LR EIT %, XEUA KRR —ZHE

. /

(consistent) %FE
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g —iAef B LHR _I

B Treiman D. J., Quantative data
analysis: dolng social research to
test 1deas

mHill R. C & Griffith W. E.,
Principles of econometrics
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3. Stata#f

TR

i

Vo

=

B0
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h 1

B M%8Stata 11.0/12.000EAThRE. B S A%
[ ]
m I

Iy

izHstata 11.0/12.0ur] Sl Z s H
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3.1 Stata® iz

USRS H B S

B Command Input Window

O TN w2
B OQutput Window
O AT EBRPATSS
B Command review window

O TR siTdfms, Erata
oA, FERRCR

B Data management window

O T AL E 0 2 A 242 B A O

RALE g2
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3.2 mKRAEStata®yiEit i

m A sEIlons ] I
SN ST PR (1 = AN

O sysuse auto, clear

Oreg price gear ratio

Osum price, detail

Oreg price gear ratio in 1/50
Oreg price gear ratio 1f forelgn==

Oreg price gear ratio 1f foreilgn==

source SS df MS Number of obs = 74

F( 1! 72) = 7-86

Model 62479817.3 1 62479817.3 Prob > F = 0.0065
Residual 572585579 72 7952577.48 R-squared = 0.0984
Adj R-squared = 0.0859

Total 635065396 73 8699525.97 Root MSE = 2820
price Coef. std. Err. t P>|t] [95% conf. Intervall
gear_ratio -2027.544 723.3597 -2.80 0.007 -3469.535 -585.5526
_cons 12278.03 2205.333 5.57 0.000 7881.776 16674.28
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MR AL Stata®yiE iR H ki

m U SEIlogit e IH
m RIRIETT I ROR VT
O sysuse cancer, clear
O sum died drug
Otab drug, gen (drug)
Ologit died drug2 drug3

Ologit died drug2 drug3
convergence)

if age>=60 (no

Logistic regression Number of obs = 48
LR chi2(2) = 16.22

Prob > chi2 = 0.0003

Log likelihood = -23.091732 Pseudo R2 = 0.2599
died Coef. std. Err. z P>|z]| [95% conf. Intervall]

drug2 -3.232121 1.159439 -2.79 0.005 -5.504579 -.9596628

drug3 -3.232121 1.159439 -2.79 0.005 -5.504579 -.9596628

_cons 2.944439 1.025978 2.87 0.004 .9335584 4.95532
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MR AL Stata®yiE iR H ki

m UIAEE

B sysuse gnp9%b6, clear

twoway (scatter gnp96 date), name (a)
twoway (connected gnp96 date)
twoway (line gnp96 date), name (b)

graph combine a b, name(c)

sysuse auto, clear

B graph bar (mean) price, over (foreign)

© 2013 Bin HUANG 84
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00001 0008 0009 000
1oNPO.d [EUOREN SSOIS) [ESY
.u.-
b T
00001 0008 0009 000

PNpoJd |BUOREN SSOIS) [eay

198091  1990q1  2000q1

1970q1

198091  1990q1  2000q1

1970q1

Date

Date
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Stata® K IEFRA

m TS s, B R AR
m B, SRR IR, DU T e B AR A
O enter “data editor” mode
O BEATHIAN, tabi
%ﬁiﬁ?]\, enter%ﬁ

SAe

0, #HAN“variables management” mode
B=0, ENEELAW
O —-rename-
m B, BN ERRE

O -label wvariable-

u %ﬁ/’ /—\EX;EE%ﬂ:U
O stata NEUIERAR ER M M EEER L

O byte (%) , int (BHD ,long (KEHD , float (JFH) , double (RUFEE)
O FEEEE, FUEEkE IS TN GEHRRE BiE, 45 R BmAK
B FEAND, B REKR
O #HEA
O EﬂﬂﬂﬁJ
o
m B0, ENTERS (FKHTs)
O & X Eh)E, ief5%E label

O . label values race racelab
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StatafIHKEFERNAN _I

m [ Excel. SPSSHAISASEHE S AStata
m PSS, ctrl+cfictrl+v
O 3@ T /N AR R ARG T
m EHBAE S AN, Stattransfer
O 38 A T R B2 s 1 % #e
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BRERBEZIARTAIR
B oo Y SR

B Double data entry

TR 5T
m A — L H B e Ay S R EE
O-tabulate-

O -sum, detail-

m
i

0 —count-
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4. HIRFH

LogitfH AU iR I

7

72T —=-

X BB
HYSdNAzE

|

S35 AT

© 2013 Bin HUANG
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4.1 —MEHZAFOLSE AR 1K I

m M= 1% (measurement assumption)

BT A TR EIE (lnterval) . bbﬁ (ratio) &£
% (categorical) L=, H#HRT=RELW., LK
#1649 (unbounded) e JERIILET 2, FTA B LT E N

BNz ik £
m e XA R Qﬁ‘%ﬁf‘%%%% U3
0 %?’%I‘»ﬁh\#ﬁ*, £ANE \ﬁlﬁé’al Cw SR AR
]I S
OBl4e, NARBANSZHAGET—ANARGAEABSEER A, ™NA
%@Wﬂ@%ﬁ*k@%vﬁﬁﬁ Akﬁxﬁﬂfﬁﬁ@‘
a9, {2 sk éﬁﬂlfﬁﬁg"?ix%'fb(kwi‘ Hg HFX T
gﬁﬁvui i@ﬁ] =02 A
D%k?,) A—RTEHFAILLRALELEW, ETENTE (L4
O B4, NAMEAN, MPARGTHAFE—EBHKTH, NAREHRH

O4r FAX T FEAHRT=#/T0LSE )T, ?/L/\)mﬁ F0LS
ﬁ%?ﬂﬂﬁ%ﬁﬁﬂﬁﬁ'&i
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4.2 ZMENMEFEMR! (Linear Probability
Model)

] _,_/\.%{5,]
[ ll:;[)\ﬂﬂ'ﬂ:/\/\/’{m W 3E s # K Apple lpad2 & LA %

OB ZXEANAMN, BHEZANABK IpadtI 2, 0T
Mk, 1&TW%K
00 4= X4 FIOLS, REfm— A& EBE )3 H 4L

w E()/1|X1):P(yz:1|‘xl)
LAy =lx)=a+ B
- LB AANAME lpadt SR, AT EMETAFE L

éAA&A&W%fih AT E Ipadt BEEA EF 5 1

O e bk, $F5 AL BT KAV 22 B 49
O 2 & G AL 5] AR ?
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4.3 STEMRARBIAEAE R H]

5

.

B £
B SHTE ARA0AIE, MAXMBERAGZAT ZH:
Var(e) = Py, =1|x)x A, =0| x,)
B AT ERAMTHET =N AHHMEL, mZMEFEAXZUA T
BALA #4189, REAT 2 Lh5aTEMmx, AFT £
O & R EATERIERK, t2FHAR LXK
m AT ARSAEAEE TS (0,1) #9{EABELE
B Plde, 2 FERMAEERAOLSE Za2E R4 T
0O y=-0. 41+0. 064%x, x&9{as i (8,29)
O %x=80F, y=0.1, Hx=298F, y=1.45 (#H1)

B XA FEESHH
m ADEAT, t2FHAE LK
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U4 A 2 R P47 7 4 ) ]

m B R A AR
R AR S SR T EREZ LR Y R E R &
ORT=mEGESAELE (0, 1) Zh, HMa TE/ALRE X
KR, BEEHMPEAL S S LRELIRO0
O4 T AR, TH5EAET 604 A8 A IE &R HK
OTHE, BZExE5ERTSyEEIR ESKREHL, AR LET
B 5% PR AL T 01, EAHBRERMTFT—MHENT 0 ER0H

B 2%
Y , ]
o .
1F 2= g
J E
- 0
o 1] |- a ¥
B p X

© 2013 Bin HUANG 93



4.4 Logistic regression model I

m I 4&Logistic regression model

m PlLogistichARITALA 43 25 IR A2 i 1 A2 A
55
OLogsitic/r Ao, JE%T = /3 , Kz A

I P94 S i L K A T

B AT — A 1] B BRI 5C

© 2013 Bin HUANG 94
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yg==!

Logisticlr|HJR#

n BER DB N AR EgRRR SR B, AR . yEEMAAKE (00 2K
A (DD MARNFGE R —NMimFE Bzl FHEN0)

m Hg>0if, y=1; Hg<Omf, y=0

m REgHHEHTExZEFAELMERR, H:

g =a+p-x+e

A, =11x5)=Pla+B-x+e>0)=Ple,>—a—px)

€ AR By o AT AN IR A, T2

P =115) = Ae,<a+px)

BOERAE I BRI AR BN A, TR&H:

Py =1lx)=Fle=a+p-x)

BE I AT 7 AR e v A 10 A B A4 (NSRRI, 7] MR E NLlogisticr A, T 26
1

Ay =1x)= m

MR A e EIE T R, Ay, =1 x) EREE T, k2, TRER

¥e=a+p -xMANLEL, F15:

1 . ,
P(J/le =1 Xl.) = He(—a%mglﬁﬁiﬂ:}%, CIES:

In(—2y=1n C(odds)=a +f - x, XA Logisite[F AR A I, RPN Logit[n] A= A

;
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Logistic[h| T H)4F 5 I

m AR AR EE R A S A KM Z RS BUE
m R R Nodds, A ZMEIE, BxAL.
MR, JLRZE, 1Mlog (odds) AR X HUK AL
O ZAEROR, A R A A ) AT REPE R
m iz R S EE FEE (0,1) Z[H]

m XSHER LN TSRS R, (H B AR B S R A
FETEC M 2 AR LR

m I RARAEAS B I — QEEE'QXT—}1¢7§H£*%$H@@BE—<§2
M, AT EMIT T HE (WfHstata%

\

© 2013 Bin HUANG
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Logisticti 1 ff1t

m R AIRTR
m XTEULLARREL (log-1likelihood function) FIIEACITHHEVE
O Hl@EE T+ R oI BAN W R HUE,  AEA5XT BULLR bR K S I B K
S KRR THE R FE AR S = 1 2R
B "It is risky to use ML with samples samller than 100,
while samles over 500 seem adequate. These values
should be rasised depending on characteristics of the
model and the data. First, if there are many
parameters, more observations are needed... A rule of
at least 10 observations per parameters seems
reasonable... This does not imply that a minimum of
100 1s not needed if you have only two parameters.
Second, 1f the data are ill-conditioned (e. g.,
independent variabless are highly collinear) of 1if
there 1s little variliation 1n the dependent variable
(e.g., nearly all the outcomes are 1), a large sample
1s required. Third, some models seem to require more
observations (such as the ordinal regression model or
the zero-inflated count models)" (Long, 1997:54)
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4.5 tfrffEstata’ sl Logistic|a]H5)
BT

m o)A ) AR A IS
B -logit-
m R TZERAWMER, statail{Tlogit[BIIFERIA LLRAE /)N
HIINE RAE NS R (baseoutcome) #AT[HIIA
m B, BATREERIS T 5 52 208 RS A BA HS oIk AT Bt 5
), NEZRERLKRERLEBINHMN, OAERMI, 14N M,
BE RS 2 45 [a] U3 1) R AR = B Ay -

ln(p emigrant / p home) = hl(p emigrant / (1 o p engmﬂf))
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Logit® )2 {&1t 4 %

logit emigrant gender edu

Iteration O: log likelihood = -2054.3767
Iteration 1: log likelihood = -1983.1605
Iteration 2: log likelihood = -1981.9849
Iteration 3: log likelihood = -1981.9839
Iteration 4: log likelihood = -1981.9839
Logistic regression Number of obs = 3610
LR chi2 (2) = 144.79
Prob > chi2 = 0.0000
Log likelihood = -1981.9839 Pseudo R2 = 0.0352
emigrant Coef. Std. Err. z P>|z| [95% Conf. Interval]
gender .4099229 .0800412 5.12 0.000 .2530451 .5668008
edu .1078544 .0110317 9.78 0.000 .0862327 .129476
_cons -2.179571 .1087227 -20.05 0.000 -2.392663 -1.966478
© 2013 Bin HUANG 99



4.6 W iR Logistical AN fGit45

m F SO PR T il R:
m T B R LE A SEPR

BT IREREATEER

Ol R ERSHMEL, X
R, A — A B AR R R A — A,

MR LA 2 D7 X — TV R MRS,

AN, FK—FERAERTRE

= ﬁnzwu,

>

BUEA B i KZBLE A S

A

.

I, A

e

1 A2 LA T Ge kb B E
(i N R A

ﬁﬁiﬁﬁiﬁﬂ)ﬂﬁfr iR, a‘EWI]Tqu

wﬁ 12
H MY
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W TR Logi s i cla IH 1 H 4 5t _|

m R AT AR

in(—2) = In(0d) =t + -3, = odd, = &
- pz'

I iR B AR R e AR &, HUE 2 5 0L, A4

Yx=00F, odd_, =

Yx=18, odd_ =P

odd _, | odd _, = é

S FRoRNE B 03 N1, PRI AR BB DN X T HUE N 02 TR MR L 2 38 1k & %
2. WRBAERESA &, 4

dodd. | ox, = ") . x,
(0odd,| ox,) | €V = B

(Codd | ox,)] odd, = 3

BENbE B AR N — AL, DRAR R HUE N XS T HUE A 0 TR R 3R B 2528 4K B *¥100%

eP
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W TR Logi s i cla IH 1 H 4 5t _|

m R LA 1. AR, RIPEiZ R I 45 R
m BN ML FLE K ML AR R bR L 1. 5145
B N AREEFERGIEIN—F, &R MLAR T 7E R ML)
MEZ LB E1n10. 89
m F-logit-JaHMN Fori&M, StatasrHANE & RIHREN
(N
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W TR Logi s i cla IH 1 H 4 5t _|

m MRS TR

m AR A R SR A R, (H A SRR ety
MR R, X T BRI, % HUe
LoV oA B e

AV=1)=

1 + e(a+ZB'xz')

o j:LOngthIEUEWjEt%UEP H AR E X T FH A R AR
Al \?%515%1%%&%1% AT U,
N #ﬁ%‘%iﬁﬁuﬁxﬁzﬁmiﬁﬁ 1. W H

%21% AB A AEFRATTOAE 145 SR IEAT 2R AR
ORKFUET = 4

X ST R AR RS AT AR, T EOR R
VR, IR

+

He

N
O — N1 SR 2
O f&#stata @\E —A E% AR A A AN R T

S
] N 7 i
R 2R R R e

slide)

[V
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A statalE MR AR4L & I

B quietly loglt emigrant gender edu
B prgen edu, generate(all) rest (mean)
B label var allx "education year"
label var allp0O "pr nonemigrant”
label var allpl "pr emigrant”

graph twoway connected allpO allpl
allx, ytitle("pr of nonemigrant and
emigrant") vylabel (0(.1)1)

xtitle ("education vyear")

xlabel (0(2)18)
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Ry A

1

9

.8

7

5 .6

4

3

2

pr of nonemigrant and emigrant
|

1

0
|

StatafFME 4L K

O_
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4.7 Logistic|nl TR ) HARAE RCIER I 1

m EAVERRR AN ¢ KR

e S
- %%%%@m&*ﬁﬁﬂﬁ?fﬁ Wi
=

OL (Mintercept”)
s iR HAEFEE B ER 2B 1og
likelihoodfH, 1&AN:
OL (Meypp)
mAIGERRE: LR=21 (M) =20 (Mipcercept)
OZREGTE 0O ki, BHEKETfull model FHIH
AR AN
B RAKIERIEMHBEN: full model HATHRIZ R R
iﬁ%ﬂgj’\j%@:’ EI—JMinterceg>t$l:lb/lf1lllaﬁ%jl::l'IJ
B StatasSLIay e
O-fitstat-
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4.8 Logistic[|HEBKIPEINE (Fit of I
Goodness)

B LogsiticlAllARE 2 RSP0 I THE e br
m R 2 K AHEHABIFEHosmer-Lemeshowih &

LI

m [E E&E$EHs (information measures)

m B EREIENR (Pseudo-Rr?) IXEEHBRFRIHE T 4L
AR PR BT THER, HJRH SoLsfl &R Efatrf 4 i

R,

© 2013 Bin HUANG
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S
|
Tl

IR R 556 e FeA

m BRI R R P
m € LogistichlHBEAF K HAEH VRN E =
O GIanEA TSR (B5 %0 SRR (Eg SRS SN2 T GEF
TAERT et RIS, SR AR B A Oy A, DN EON2, IBATAT A LIS 2 4
N#EHE, W LogisticBHAUIT:
In( £ )=a+ f, - gender+ 3, - univ
1-p
O @ B RS, JRATA DA R — R NRHR S TAE R TR, KX — iR 5
RRNBENBOHERE, win] DA 20528 AR B AR RE, M0 B/R 1 5 A6l 2 # A5
PRI FREI K55 5 o 0L U SR R B i A T A B
O JEEARRMIE, PRS- Aa R Mgt 2, o LT, FEs0e I
K5 WS 22 7200, AR B R IR TR SR B R OTAE D, IR AR TR 5 AN
&, KRR I N A S WL AT AR IV E R, AR RIS R

pULEIL ey o ol {0 25 M

iorS Sk L e & Al s
B A
8Byt 28 54 34 51.v1 36 .00
it 44 9 3s 11.6Y 32.491
AE A OEE
wHE 462 205 257 207 .09 254.91
ol = 406 67 339 ] | 341.09
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h
ol
T

SRR T3 Her B S HA

B 7RI R e ) i
m IR R ERRA A=A, A HAES M AR
wm, NHErHABEMasTAEIER 2, mE—RadN
%?i&%%@?%@&'\ PR B7 ZR 38R 7 1 56 AN - o
O Hosmer flLemeshowit FHoaH 4T 71215, HLARR PR 5 IR
WAHE], ME—ARETRRS T =EWEE EZR], ZFETR T
B7 7R b= T3 e B B AR B N IR AR mE R R R
O HLK 36 B Z AR SR SR Ny T AU I A g e 2% 2= 57, IR =77
BRI, 3% BH IR AR AR % TG B 3 2
OStataf)sLBl a4
O -estat gof-
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—h
| —a
L~

E1

do "C:\Users\Huang\AppData\Local\Temp\STDO0000000. tmp"

logit emigrant gender edu

Iteration O: log likelihood = -2054.3767
Iteration 1: log likelihood = -1983.1605
Iteration 2: log likelihood = -1981.9849
Iteration 3: log likelihood = -1981.9839
Iteration 4: log likelihood = -1981.9839

Logistic regression Number of obs = 3610
LR chi2 (2) = 144.79
Prob > chi2 = 0.0000
Log likelihood = -1981.9839 Pseudo R2 = 0.0352
emigrant Coef. Std. Err. z P>|z| [95% Conf. Interval]
gender .4099229 .0800412 5.12 0.000 .2530451 .5668008
edu .1078544 .0110317 9.78 0.000 .0862327 .129476
_cons -2.179571 .1087227 -20.05 0.000 -2.392663 -1.966478
..... 'é'é.éat gof
Logistic model for emigrant, goodness-of-fit test
é number of observations = 3610 f
%. number of covariate patterns = 38 5'
Pearson chi2(35) = 61.39
Prob > chi2 = 0.0038 .



= B f547: AICRIBIC

m 2R DU TR B nestedfinonnested A 2 [RI B SS

B AIC (Akaike's Information Criterion)

AIC = {_21nL(ﬂj\{/f)+2Pk}

O L (M) &M Flikelihoodfl, P ettt /5 (BHFEEMN =M RE) B4

O WRAEWMER, —/EnonnestedtiM, —/ N Enestedfif, FERTHEREAIH, HEoEHA
wmaa A E RSN, FHBREZERZRNSN, HARFZAAE, IATATA Lo Bl &
XA ATICE, ATIC(HER/DN, UGS, fbetter-fitting model

O AICSITEM A — N EEHEARKENELIAIC, BIAN*AIC

B BIC (Bayesian Information Crierion)

BIC=-2-InL(M,))—-df,- In NV

O df2L (M) KB HE, NAEARE
O BICHEW ATUE, BU/NEBRMGE . FFERER PP nestedfinonnestedfi B, #'&
IIIBIC/ B H AR, WIREIRNT0, Ui¥nested MM INEG R EL, WH/NT0, WH
nonnested MG 1 5 4
m StataSZIland
O -fitstat-
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KRG ME I

B McFadden's R?
m R b 2 B OB AT AR

~ In(a,,) InzZ(M,,) -k
In Z(M 1) In Z(47,

0 RZ, AHIAE (0,1) A, Hfull modelMintercept
mode 1 Z [ JCAEATT ZHIEf, WK log 1ikelihood5E
R, W R2, AT 0. R AR REEEET L, HEELIR
ZiET1

O 72y A IR

O %{T‘éﬁﬁﬂ?%ﬁiﬁ% H AR AN G I AW G Ok, PR RR AT A

fira S

2 —
MCF —

(adjusted ;.. =1

nt ercept )

O Statal)=LIlar4
O-fitstat-
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KRG ME I

B Cox & Snell's R?

B R, NI NMaximum 1ikelihood R?, Ziatn]REE
HZ HifIMcFadden's R2ZAL, HAEJRHEAAE[A]

2N
2 L(‘/I/intercepl)
A)MCF =1-
L(M fu//)

B Cragg & Uhler's R?
B T Cox & Snell's RZEZANEANEL, ME -2
m Rk, FrdEfl 8.

Rj/CF _ 1- {L(M

int ercept

max R;CF a 1- Z(M.

int ercept

) LM )"

2
Reso = )2//v

m StataSLHlamd
g —fitstat-
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Count & adjusted count R? I

m JRiHE

B BENMNTAE WG R (Flan, FBTEMBRE TE) R
LogisticllHE5R, AT LLARE— U0 B Az i) — M, (Roe
IR K T-0.5, ZWMN A2 REUTS), 1A NN T35
T0.5, MASRKREUTE). BIX—HHI4T N4 R 5 S2hr A WAT NG
AT EE

B count R2FLERFAFLETIIN IEFH ) caseBlR AFEA B case B — L 45
B, B n, AR e — AT RE R I ER s, A, HaxR 8.

1
Rjozmt = _Z 7,
N

AL SRR SR PRI — AN R T A P AR b, (EAEAS
FERERAE, WSRIRAT TR 2 KN 128 & Wk 5 AR 8 3% A K 2 511R
Writ i, AT BEPREEE NN —Le 52 81T 2 Logisticl AR H1,
WA BE IR = I T IE A 28, el e e o @ (e )9 9, JELEE]
M, IR Z5 28 s Pl IEAf 2, ket 7 —F e E U S
FEfatr (adjusted count R?2, ZiglnitHEEMKITTHEZ 122 HiLong
& Freese (2006) : 111)
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U DE B O 55

. quietly logit emigrant gender edu

. fitstat

Measures of Fit for logit of emigrant

Log-Lik Intercept Only: -2054.
D(3607): 3963.

McFadden's R2:

ML (Cox-Snell) R2:
McKelvey & Zavoina's R2:
Variance of y*:

Count R2:

AIC:

BIC: -25582.
BIC used by Stata: 3988.

P O W O o O

© 2013 Bin HUANG

377
968

.035
.039
.067
.526
.742
.100

639
542

Log-Lik Full Model:
LR(2):

Prob > LR:
McFadden's Adj R2:

Cragg-Uhler (Nagelkerke) R2:

Efron's R2:
Variance of error:
Adj Count R2:
AIC*n:

BIC':

AIC used by Stata:

115

-1981.
.786
.000
.034
.058
.035
.290
.006
3969.
-128.
3969.

144
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984

968
403
968



\lT.
=
«

i

4.9 {ifFEStata %
& [a] ) I

m a8 2 I3 AR & ) 0] )
m WURRFAZREA RN AL, AT 255 R 2 T 42
=, [AFEWAILUEHLogisticBBdHAT [BIH 5T
m R E RN E, o UHA R4 RIEASIREE R,
HHAMG RMMXTEL, BEn-1 M\ EIETRE, 20T RE .
BN RERRAEREZn -1 E R E S SR A R R 2 R
XF 2
m StatafsLZUTVE
B -mlogit-
B mloglt employment gender edu, baseoutcome (1)
O HF AN Toutcome (#), StataBR\EIINEERZ 145 BIE NS IR R
O ;:L;Iti?’n "rrre" BTt REBH R Hlexp (B) , WHEAE-logit-fy &I IAT 2
N Or

0 mlogit employment gender edu, baseoutcome (l) rrr
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|
0

— IS A Z 45 0] A B 1 I

m 25 SRS 2 H0E PR AR B M g 52 0

7'631:']/\ gk 5% M. YBE Mol AnZ N4
.ZE%,MW% JJjJIJ%1 ZZ%I}BA B A M ATZEA AR A

n BN ANERAZ T FIR

m DUR R4S RS IR, ek IGEEIR S M (M
ﬁ?%ﬂﬁ>ﬁﬁﬁﬁﬁﬁMﬂ<ﬁﬁ?%%ﬁ>%ﬂ
Rt & %ﬁAAfwﬂxﬁﬁﬁﬁ@ﬁm%

lﬁﬁ

*M&-H HP
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. mlogit employment gender ed

U,

b

baseoutcome (1) rrr

|
0

HHIB] 7

. mlogit employment gender edu,

baseoutcome (1)

Iteration 0:  log likelihood = -3304.023 Iteration 0:  log likelihood = -3304.023
Iteration 1:  log likelihood = -3068.7528 Iteration 1:  log likelihood = -3068.7528
Iteration 2: log likelihood = -3064.8414 Iteration 2: log likelihood = -3064.8414
Iteration 3:  log likelihood = -3064.8402 Iteration 3: log likelihood = -3064.8402
[teration 4:  log likelihood = -3064.8402 Tteration 4: log likelihood = -3064.8402
Multinomial logistic regression Number of obs = 3610 Myltinomial logistic regression Number of obs = 3610
LR chi2(4) = 47837 IR chi? (4) = 478.37
Prob > chiz = 0.0000 Prob > chi? = 0.0000
Log likelihood = -3064.8402 Pseudo R2 = 0.0724  10g likelihood = -3064.8402 Pseudo R2 = 0.0724
employment RRR  Std. Err. z Pzl [95% Conf. Interval] employment Coef.  Std. Err. z  P>lz| [95% Conf. Interval
" 1140  O0p (base outcome) "¢ Inko" O0p (base outcome)
»1°1 00p »iol Oop
gender 1.898668 .219968 5.53  0.000 1.512983 2.38267 gender .6411525  .1158538 5.53  0.000 .4140831 .8682218
edu 1.028294  .0154706 1.85 0.064 .9984152 1.059068 edu .0279015  .0150449 1.85 0.064 -.001586 .057389
_cons .3177133  .0380686 -9.57 0.000 .2512141 .4018156 _cons -1.146606  .1198205 -9.57 0.000 -1.38145 -.9117619
"¢ Cho" O0p "¢ Cho O0p
gender 2.513006  .2115632 10.95 0.000 2.130754 2.963835 gender .9214798  .0841873 10.95 0.000 . 7564758 1.086484
edu 1.193608  .0137996 15.31  0.000 1.166866 1.220964 edu .1769809  .0115612 15.31  0.000 .1543213 .1996404
_cons .4035717  .0394663 -9.28 0.000 .3331805 .4888346 _cons -.907401  .0977926 -9.28 0.000 -1.099071 -.715731
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B Menard, S. W. (2002). Applied
logistic regression analysis.
Thousand Oaks: Sage (ﬂf%%igﬁiﬁﬁ,Eﬁyﬂ
(MHLogisticallellIH4#T) )

mlong, J. S., & Freese, J. (2001).

Regression models for categorical

dependent variables using Stata. TX:
Stata press.

mO'Connell, A. A. (2005). Logistic
regression models for ordinal
response variables: Sage.
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Contents I

ft4 2 HLM?Z

winitomzas Mkt

nrzosesreE
\ L L Gl |
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5.1 f2ARZELHEBEBILT KT I

m =AM VA (HLM)

B RN Z EREBA T (Multilevel
Modeling) , BN TZEHIREN
(hierarchical data structure) Z#TH—7Fh
2N WARTR
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H 4R S EREHHT ]

l%%ﬁﬁ%%ﬁ%?%%@ﬁﬁﬁwgﬁ%%ﬁ%%ﬂﬁ
PR ET (nested) ®EEEREIEZNEI—MZEEE K
) P 255 44
0 Jﬁﬁ*;ﬁﬁﬁ%*@%*ifz?ﬂ%@fﬁiﬂ“ﬁ\%’ﬂH‘J*ﬁi&ﬁ
zEfe), EIRATF B FTICANE N, (next slide)
n 5UFFHPRERSEML, 2 E8ERNE
O REIRBE T N EE I EIEER
O Filn, TEXTBUFI S AT, RS J71k— M2 R A 4 B
PR e A B EAE AT T, IR RS R ERATT— MR 1Y
K EE BB BAE N — AR AR AR AR, ek S R FRATT
H P A e 15 5 AR 2 I AR AR AR
O fe LB RN TFE T
O Rl 7 e — R A VAR TR R 1, — BB
T ABAEFENL, MHLMZVER] LSEILE R AN 08T, R &
HBENLAES, FrotriX it R 2 H BB RHE
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H$EXM S EHELY (2009F 4 HITHEXX])

i ch L
—/
Hil VPNERSNHEIEX - e e
(s ANEFET 2MEFRITTEIX
w%§\\\ 333N ~ MUK [ E NI
C e D
<:::%%§\\\ DBSRNTEEE « EL4uri ~ B - (65 i (65 B
- IR
z%§\\\ 40858/ NN ~ B - %~ RIS R
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5.2 ZF5%O0LSH*E AT % EHIBLEANA —I
FR P

B OLS i HE AN N X B == A1 B 5 %
WEAEE S, FFm e T BERA =D
IR EES
m BOR R R
n EZ EHAEEEN T, OLSHVERI IR
A5 2w 2
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JEBAM AR I

m OL ST [AJI AL AN 73 B A4 35S AN ZH R

m FESCHIAT, AMBATA RS R S A AR AL [ R
MRS , N2 B H A S A s CRIZHAH)D
P

O AN 2 215 BE 2 52 2RI RIREIE - TR 2 52 B i AW N B
JZH Bl KSR SR B 2

O &7 WU AR B 7K RE 2352 27 W BUS KT 5200, TRes
52 248 N W AR 1 22 HE 1 52

O AR B BE 2 52 2R KR A2 BE T AN J1 /KPS, N 252 3]
YL 24 > S B 520

m AR, AMARIT 9 R R SR ZE SRR A] LU g N 2
FN2H 5] 22 5
O Py 2257 [RIAL AR DA S B A A AR SR AS IR A7 A R 2E e 7 5 Hopth

MEFHIEZE R, HAT AR ERERBAN L EBEG—E &7

O 225 [Fl LT AR DI o R H o D B AR UL B S AT
ggiggﬁ%mwﬁ,Mﬁ%ﬁﬁﬁﬁﬁ%ﬁﬁ%%%Z@ﬁf~
E AT
O Kk, MEAT NiES ARG R ERRAEHANESR, AHREZEZRS
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Ak 5B 1

HNER ) ( HIFZR
MR J l SR
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HROLSH *= N BT % ERIBLEM BHIRME I

m ALGRIAIERNATTA N RER TGN (case) N RIETF—

AL, Hgh R B AT B0, BRI TEEE 70 B Ry 5 21
%; IRRBATR A 2 R LR T, @7%?%%$Hﬁ

O MR BA B TR IR TAMERAT 9 S HL A5 1 B B 1 520
m 5!5 % g; [ nmﬂ BN M B B SRR T AMARAT Jy S A A Py
P Y 2 HA
= FEOLSIIAH, FrAfliit REFZEEN, Mkhrl, FHERS
H—HAREZEIX R A fe AR E M A7 £ AL 1)

HOLS:  p_pg +B.X,+7

O HLM:
O Level 1:4;=Bo, B, X, +7, — > 4cpksm

O Level 2 :ﬁo/' =Y+ Ho ,

ﬂl/':ylo + U,

|

ZHR N

} [ElYARYEYT (regression of regression)
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EZEHELMT, OLSHEABERETRIFHL? I

m AT EBIERSN, Hot RN AAE R Z R B A, 4 oLsi 2 MEAR
u@%&ﬁﬁ%&

B Level 1: '[30/+ﬂ1//11 +/”

m Level 2: [30,-=Voo+uo,-

ﬂu =Yt Uy,

B Reduced form:

= W%ng%ﬁHQﬂ B2 P REAE S R T, NS T
OLSjEé
m ME Uy H, AZ%ET0, BaEELUTER
O BEWEAAE, RESELZEMX, AkHEIE—E
O 572%, dEml, W#ERIHHEA IR
O ﬁfﬁ‘:‘j 7y NIRRT, T Moy b, N E AL B4R

5t ILH:, f?FHITI’éI’%“ ):$4LV\]A1ZIKZIEHE/J7FH1'J~T$tK% JEAN A B AN A

O ?ﬁﬁZl‘Eﬂﬂﬁ‘é%ﬁEi‘H?‘%ﬁ, ﬂE%ﬁt, PR T A R
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5.3 HIMM SR E 7 &

.

m K1 (shrinkage estimation) FlJ M s/

—av: (GLS) iR &%

K E RO T (MLR) B DUH 7 7%
(Beyesian method) it RNy Z M )7 ZH FE

G ERS UL
B Raudenbush, S. W., & Bryk,

A. S. (2002).

Hierarchical Linear Models: Applications

and data analysis methods (

2th ed.).

Thousand Oaks: Sage./ (HEZ

N T EE 7%, BENISERE,
Ftt, 20074,
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5.4 2EENHAFARAHX (REED) I

m TR (Null Model)
B level 1: =B+

B level 2: Bo, =%Yoot Ho,

O MhrZRnE—Z8AL, Flins

O M R —EMETRERNE ZE B0, Flund

O R RO R, By, (RS — R, T
FRENE BB NNIME. HE—ERERE Y, RRE RS
TR NI, AR — 2@ By, RO E S E
P IT NI B IE, mHARE 7, #RRxESERTA
B BCC B SRE MER — DR ZBMETTEN: var,) =0’

0 T A E 8 B A I R TR 2 B (AL 5, A

U, FRATER S R R R A . 5 b, Hkp Yoo
FoR R BT NI EC B S BRI, TR 1, E
AL IS R — A E T KRBT ER: Jaru, )= r
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5B A8 K I

| E’%‘@U‘H?\% (Intra-class correlation) :

OZ4ii ER AP & & 2
O MBGLH S AT G 20 B b e iid B

m i AR 3 BRI FRAE T E A R,
K SRR R TR (vea

Model, Variance Component
Analysis Model)

\
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ZEGHAARAH X (HERR) I

m SRR (Full Model)
B Level 1: =, +f,4,+/

B Level Z: ﬂo/‘:700+701py1/+.u0/
ﬁl,':7/10+711py1j+/41/

O F—ZERF, FIROKRFRESE, 1R BE— N HZEX T
FE R, 2R A ARERRIE AL, DR,

OB R, MR — DT H N0, BRI — Z A
BUOE RN EATTRER, FHRNIRAZEARE — BRI R
WENETT R AR AT A N, RonH N B —
[FE T AR AR R A, A 92 R on HONEE R AR R I —[a] 3 7 A2 1)
FRESE
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ZEGHAARAH X (HERR) I

O %Jﬁﬁ{% O R AT AT CASEHLCA RSN R (15 LB g 5 T B H

Tirh, SR R A LT AT
L U SRR, i e S BN A R Ly &
R, T LG a] A0 e L RS R

?ﬂdl]T u%f; H BT H ﬁﬂﬁ SN S 88-EL 2J 4 5 T B SE

O EEHT 15 A W BN (55— 2 [ 5 2 %8By ATAG 7T E?
0 Ko e A7 B BN #0752, SR
T %EFWBHE/A\JF

S5 RS, TR g EL S A S

E%ﬁz@mﬁaﬁg,ﬁm&mﬂxa&%g@ﬂﬁM@

A RIS RUE, T L2 5] LA PR
Clo 35 44 PO B BRI ) .

O XT 55— o al P AR 48 s [B] A e BEAT A RE,  BRIDGE 884 L 3t U5 I 1B
SE&$%7J<?T%BTZIEHH’JE%

0 S R R A V) EATARRR, BT 48 I AT
FEREAE A o 2 1) ) 22 S A T iR

Et

Et

Pd
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HRALG T £ AT I

m 5O AR AE A B

m FERRETEN Var(r,) = o’ , AT LALL R e
BOMERE — BB T Z AR, SR 7 — MR SFAE
Wi fa, R EEEEA N HR R 2D

m F—ERAET E N Var(u,,) =1,
Al yﬂr(/v‘o/') = Too , FRATTFIE BT DLW SR B A e
BRI — BB 77 22704k, RV 2 — E LR RFIE AR & Re i
BARXEEZRZ /D
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HLMA % 5 M B05F .60 5 F ]

m DLEEE (BT 200 14FE5E NE], 5w E /)N
FHEWMECCH .. 5 A MBI E B NI B Sz
BB

m A5 R
m FEELH S NEHEWECCH AN SEIRERE

R aner ?

m B2y BAE W RN SHE /DN E N B H 22
BRI R R, B U, P ESLE N A
B HAEW S s B 37 (Wealth/fiscal
Neutrality) J7HM-FIERI a0 ?

m NI B BALTE RS IR A B b 5 /N 08 B
K, PLACH & /N2 0 T G 1 & SRS
JEE A A R 2
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HLM/E W BU#
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8.5

7.5

6.5

5.5

4.5

EA)5Y:
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HLM/E W BT 5 69 &2 FR) I

m JRATIE A a2 A P A Y
m EpEA In EDUZ]. = 130/ +7;

:BO/ =Yoo T Ky,
m NN In DU, = B, + B, In POFR, + 7,
ﬁoj' =Yoo T My,

ﬂu =Yoo TH,
s BB InZDU, =B, + P, InPOFR, +7,

J

ﬁoj' =700 +701FD/ T Uy,

/31/ =Yt Yl + 1,

PR, bl spssHH T EUE A SEHE, Il {ELr
5 Z A R A
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HLM/E W BCAF 789 &

Eﬂ HLE for ¥indows

File Basic Settings Other Settings Bun Analysis Help

Stephen Raudenbush
Anthony Bryk
Richard Congdon

Mixedl o

© 2013 Bin HUANG
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HLM/E W BT 5 69 &2 FR)

Eﬂ HLE for ¥andows

File Help
Create a pnew model using an existing MOM file ~
Edit/Fun old command (. hlm/. mlm] file =
Stephen Raudenbush
Anthony Bryk
Richard Congdon
Make new MOM file ASCII input
Male mew MOM from old MDOM template [ mdmt) file Stat package input
View Output
Graph Equations
Graph Data
Preferences
Exit
Mixed | v
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HLM/E W BT 5 69 &2 FR)

© 2013 Bin HUANG

47 Hierarchical.Linear Models

Select HDN type

« HLM2 %  HLM3

I"Multivariate Linear Models
" HWMLM  HMLM?Z

Cross-classified Linear Models

" HCM2

Ok Cancel

- [B]x]

Mixed |
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HLM/E W BT 5 69 &2 FR)

Nake NDN — HLEZ?

MOM ternplate ile———————————————————————_"FDMEI

File Mame:

Qpen mdmtfile | Save mdmtﬁle| Edit mdmt file | l’np_ut File Type lSF"éSJWindDWS j

Na$t|ng of input data—

(+ persons wnhm grnups " measures within perzons

Mis‘siﬁg Data? Belete rmissing data when

lﬁg-_‘NEI f* YBs f‘“ making mdrm f‘“ running anah,rsea

Level-2 Specification

Browse Level-2 File Mame: CiDocuments and Seftingsddministraton s mg el Choose Variahles |

make MO | Check Stats Diane
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HLM/E W BT 5 69 &2 FR)

Choose warizblez — HLEZ

W W D I_'}QMDM [  ror
[EROVINGE I |Dr [ ror
[owTiRGT oI [ ror
LwPRSSY [ oinmoM [ o
SHIREIT D ntow | mllim
| el [ ror
| ol [ ror
| ol [  ror
[ ror [  ror
| ol [ roer
| ol [ ror
| el [ ror
Page 1 of 1 Al 1l 0K | Cancel |
© 2013 Bin HUANG
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Choose wariables - HLE2

|ID_F‘RD{:"I v D[ in}-.dDM

PROVINCE

EREGION [ 1D v i MWDk
ELST [ 1D [ in WDk
WIDDLE [
FO= [ 1D v i MWDk
FOR [ 1D [w in WDk
FOS_GDP [
FOR_GOP [~ 1o v in MDM

|EFFORT_ru1 [ D v 3n MO
I— [ o[
|— o[

1 1 77 171 7171 7171 71 71 71

K

Page 1 of 1

1 1 1 71 71 7171 71 71 71 71 7




HLM/E W BT 5 69 &2 FR)

Nake NDN — HLEZ

MO termplate file MO File Mame (use .mdm suffix)

File Mame:  CiDocumests 5fid Settingsiadministrato e |trai|

Cpen mdmtﬂleJ Save mdmtﬂle| Editmdmtﬂle|

Input File Type |EF‘SEJWinduw5 j

Mesting of input data — " :

f« persons within groups ™ measures within persons

Level-1 Specification

Browse Level-1 File Mame: ChiDocuments and Settingswdministraton BB EE  Choose Variahles

Missing Data? Delete missing data when:

" Mo v Yes " making mdm f« running analyses

Level-2 Specification

Browse Level-2 File Mame: CiDocuments and Seftings\ddministraton 2 meR el Choose Variahles |

Make WD Check Stats Dione
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Nake NDN — HLEZ

MO template file

File Mame: CaDacuments and Settingsiwadministrato s m

Cpen mdmt file | Save mdmtﬂle| Edit mdmt file |

Mesting of input data

f* persons within groups ™ measures within persons

Level-1 Specification

Browse

Missing Data?

" Mo

Delete missing data when:

(* Yes5 " making mdm

Level-2 Specification

Browse

MO File Mame (use mdm suffix)

|trai|

Input File Type |5F'55JWinduws

[~

Level-1 File Mame: CiDocuments and Settings\wdministraton 2 @SR Choose Variahles

(* running analyses

Level-2 File Mame: CiDocuments and Seftings\ddministraton 2 meR el Choose Variahles |

© 2013 Bin HUANG
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HLM/E W BT 5 69 &2 FR)

m AR ) g

HI’HI.I: him? NDN File: trail

File Basic Settings Other Settings FBun Analysiz Help

Outcome LEVEL 1 MODEL cbald: aroup-mean centering, bald talic: arand-mean certering) -
»» Level-1 << LNPRS SY = N
Level-2 ST = Byt
INTRCPT1 LEVEL 2 MODEL (kold italic: grand-mesn centering)
LMPRS =Y By = 7. +u
LMPOFR o g o

Mixadlv

© 2013 Bin HUANG
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3

[ |
m 40

i
<

AN RSN
R I

S
tme
S
T

i

SRR

O

& BEES

] RO

Q DN

S MEm S

%
=
N

b fleiey s

D

<
NI EE )

Py S VIR
o

3
Lt
CIK
Ntk EE
3
N
>
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LI

RN E

EA)5Y:

Final estimation of fixed effects:

Standard Approx.
Fixed Effect Coefficient Error T-ratio d.f. P-wvalue
For INTRCET1, EO
INTRCETEZ, OO 5.580439 0.0775%1 84.810 30 0.000

The outcome wvariable is LNPRE 3Y

Final estimation of fixed effects

{with robust standard srrors)

Approx. R

Sdtandard ..
Fixed Effect Coefficient Error T-ratio d. f. P-value -,
For INTRCET1, EO
INTRCETEZ, OO 5.580439 0.074326 8&6.215 30 0.000

Final estimation of variance components: QH F %é-ﬁ

Fandom Effect Standard Yariance df Chi-square P-wvalue
Deviation Compans Ly
________________________________________..'i___ o et T e AT

INTRCETL, ug 0.42535 fo.1e093 % {30
level-1, R 0.38931 {0.15156 ;

HEER

= Z0%¢&,5801032

Number of estimated parameters = 2

Deviance
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HLM/E W BT 5 69 &2 FR)

m FENLRLN AR ) 4
B FEFEF - FEHTER group-mean centeringfJACER VA H A S
O fEAHIH, RS LNPOFREAALNPOFRIE ZEHH () Hmean

HI’HI.I: hlm? EDE File: trail Command File: whimtemp. him

File Basic Settings 0Other Settingzs BRun Analysi= Help
Outcome *

Level-1
»» Level-2 <<

INTRCPT2 LEVEL 2 MODEL (bald rtallc"'g'r'é'ﬁfi'.r;';ean centering)
EREGICM ",

EAST Fo = Yoo ¥4
MIDDLE = v Fu
FOS P = M0 3 4
FOR

FOS_GDP
FOR_GODP
EFFORT M

Mixed |+
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HLM/E W BT 5 69 &2 FR)

m FENLANARE (Random
effect model)

WONTVACEL (Tl ON
— PR, AR
R
O (0.15-0.12)

/0.15=20%

m BT A IO
BN s 4P
105 S 7 1 5
RS A
M.

FAE, 1nPOFRMIEIA
¥oN0.25, BEE

O

SR -
N
il

| S
B S

BICR R - HF o

\4
M

sl
T
S

SHEES
PG R RT
PSS e

| | ED <k Srbik
N

ST
Figp

Dﬁ\}'“
Eo

© 2013 Bin HUANG

The outcome variahle is LNPRE_SY

Final estimation of fixed effects

{with robust standard errors)

dtandard Approx
Fixed Effect Coefficient  Error T-ratin d.f.
For INTRCET1, EO
INTRCETZ, G&OO H.0B2383 0.076763 85.747 30
Epp-NPOPR Siope, BL e
.......... INTRCPTZ, 10 0.248135 0.033514 7317 30

Random Effect Standard Variance df Chi-square
Deviation Component

INTRCPTL, 1D 0.42896 fo.1840y  s500 2412.05053

LNPOFR slope, Ul 0.16z200 5 0.02624 % %ag 159,43304

level-1, R 0.35311 3._0.12469:-‘: ..................................

____________________________________________________________________

= 1752.030474

Number of estimated parameters = 4

Leviance
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HLM/E W BT 5 69 &2 FR)

m AR R

HI'EII.I: him? NDN File: trail Command File: whimtemp. hlm

File Basic Settingzs Other Settings PBun Analysiz Help

~
Outcome LEVEL 1 MODEL (hald: group-mean centering, bald italic: grand-mean centering)

Level-1
*r Level-2 <<

INTRCPTZ LEVEL 2 MODEL ikold talic: grand-mesn centering)

MIDDLE = + - 5 (FOSK+ u
FDS By = g HrfDEF+ 4,
FOR

FDS_GDP
FDR_GDP
EFFORT M

LNPRS_SY = B, +p,(LNPOFR) +/

Mixed |~
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HLM/E W BT 5 69 &2 FR)

The outcome variable is LNPRE &Y

. Eep i e e s
= FNMBOP SR Ry
%&é‘lj\%‘ﬁ&i H:ll 7J(%Z/E\"fﬂ$q]%}[lﬁ ’ dtandard Approx.
jﬂﬂ{ﬂ*é& ? Fixed Effect Coefficient  Error T-ratio  d.f. P-value
e I — e
AN o > . For INTRCET1, B
= Ij\lj_ﬂ;ﬁ&ﬂﬁj *XE%%:HEFI‘&WTE% INTRCPTZ, <00 7.3597111 0.402032 18.573 29 0.000
S SCH R IR A
1}%&}%%9@1—5{3{&, %*XE@ FD3, 01 -1.534104 0.599361 -2.560 29 0.016
j(, ﬁéiﬂj7ksp@%@/ﬂi ForINTESESZR Zi;pe, > 0.004087 0.155320 0.0Ze 29 0.97%
u /j\ﬁiggﬁﬁﬁgéﬁ?gﬁgéfgﬁ FDS: c1l1l 0.364309 0.244134 1.492 29 0.146
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/7
O (0.184-0.158)
/0.184=14.13%
2 ﬁ?ﬁ%%ﬁﬁ%ﬂéﬂiﬁggﬁziﬁ T
Fg’L S L Ea SZ: = Random Effect gtandard Variance df Chi-sgquare P-walue
)Eﬁ ’ ﬁ%%’f{,ﬂzﬁﬁ ? Deviation Component :
O MRS, ARULS LT omememomemememem e
HEXHE M&%ﬁim?jﬁﬁﬁ’])@ INTRCETL, U 0.39749 {0.15800 29  2185.51506  0.000
BN 7K (E#ig, Eﬁ:j% LNEOFR. slope, UL 0.15854 0UEEETET 29 151.51651  0.000
;%%%%%ﬁﬁ%&ﬁ%)ﬁ’ ﬁj‘j level-1, R 0.3531z2 0.12463
MK s M/ e
B BULER T N2 B T Y
SEEAIR IS = H_ . =
mgﬂj‘ﬁﬁﬁg H%IZZ'_\‘J:E ﬁg)z{ Statistics for current covarlance components model
HIZ5H Pz i

1745.201440
4

Deviance

Number of estimated parameters
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