Stataz WSt E TR AP

Z 1l =X Ryota Mugiyama

FERANFEFERBURFE

ryota.mugiyama@gakushuin.ac.jp

2025/09/02 2025F ECSRDASTEN T E I F7— «- E@Zoom




StataEMEE O3 7 NETE

L

T —J%NTY S

sCANiET & ERER T

i AE iRl

mil
]

olje otz ;59 %

O AT« v ZEED

OYRT 4 v 7EIERHOEENER

\II

/

0k

S5IRFEHDIEHIC




SHE MR > TR OIS

FFi% Introduction

T

FCITHR DEIE - {(RETDIZ/N Literature review; Hypotheses
7775 Methods

T —% EZHDERAR Data and variables

ZH DL ET Descriptive statistics
f5R Results

2Z 2 L N)LD 24 Descriptive analysis

N

% ZE SR 1T Multivariate analysis

=2 SO

=% - %55m Discussions; Conclusion



& Introduction

FCITIR DEEIR - {REEMD IR/ Literature review; Hypotheses
7375 Methods

T —% & ZH DR Data and variables

T D ET Descriptive statistics
52 Results

2Z = L NILD 51 Descriptive analysis

Xt
Gl

%

4 Multivariate analysis

=% + #4558 Discussions:; Conclusion



CDEIF—TERRIL

BT —HYAROT—0 70—

o IANEFNICLLL HEBVPIROBDICHELLWPH AZESR

DINTERDBNG (FEED2BW) HAKE
o BRERFEDRKEZRST LT, AENRIEZZEZSREZRNS

'EROLHN % BllRIthEd ScHDTTE

o EY)RDMITIEMFEZIEL WARICEL




StataDEREE 7OV 7 hOEIE



Stata%z [ <

© @ StataNow/MP 19.5 8 e - B - B B Qv
Log Viewer Do-file Editor Data Editor Search Help
History Results Q B B
Command _rc Variables
—— ® Name Label
/__ VA A A StataNow 19.5
-t A MP-Parallel Edition
Statistics and Data Science Copyright 1985-2025 StataCorp LLC
StataCorp

4905 Lakeway Drive
College Station, Texas 77845 USA
800-782-8272 https://www.stata.com

979-696-4600 service@stata.com W*& IJ Z I\
b~

Stata license: Single-user 4-core , expiring 31 May 2026
Serial number: 501909223649

Licensed to: Ryota Mugiyama
1. Unicode is supported; see help unicode_advice.

Gakushuin University
E TUT:
AEET LR e
2. More than 2 billion observations are allowed; see help obs_advice.

: 7 5 ) I\“ 3. Maximum number of variables is set to 32,767 but can be increased; see help set_maxvar.

g A .

= (Q-
Properties 8 («]») =

v Variables

=IOINT 1 (T
ANV EROAY R (BEDFEDLEW) vﬁ@ﬂ@ggﬁﬁ)

Label

Matan

(Qv : /Users/mugi/Library/CloudStorage/Dropbox/Research/EMT-EducationalMobilityTrend




HERTERE

Edit= /- (3 Stata/MP 19.5* — Preferences —

General Preferences

Az,
H

z-d

Rt

EditZ /= [£Stata/MP 19.5* = Preferences —

User-interface language

IN=I g3V >TTILT 7Ry R PEENERGDEXT

INM ZAND FEEREDAY

BRE BZF

General

g

\ Y
General [Syntax highlighting]] Windows | Internet Saved prefer

Replace existing data when saving
Start in last session's current working directory
Bring all windows to front when activated
Animate Dock icon when busy

Notify user when Stata is done
Bounce icon continuously
Play sound with notification

Smooth fonts (antialias text)
Paste curly quotes as ASCIl quotes

When copying images:

Include a bitmap image in addition to a PDF image

PDF documentation:

Close documentation using accessibility control

Help...

Cancel

NOEFED

CCCCC



2024%E5H (Stata18.5) M5 U U —X =N /Stata®FF L LWLW/\—2 3>, Stata 19
PIEICY Y —Z22NTEFHFHUWEEA . Stata20hJ U —Xxnd LD Hoic, i
Iy TT5T—RKNUTEATES

StataNow™

Straight from development to you. With StataNow, you always have the latest features.

How to get StataNow StataNow features

tEF) StataNow https://www.stata.com/statanow/
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HEAMFOT—o 70—

1. 709z N7 AN ZERT %
2. WBUIcT—%Z7 AT ICAND
3. 7T—Y=MH<

4. T—H %ML (BEDIERK) —

5 T—4%iIT (> 7)LOIRE)

6. MMLUT—7%=REF

=DIRY
7. MIZUT—% =0t

8. IMIERD LTI

9. WERVYPTFZA TV ZEDIT3 —
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789z b7 AT DBEDH

e project : DOV Y NTEETZT77MILZIXNTAND

e code : T—Y DML - PFICERATZI—RKRZAND

e codebook : T—YDIA—RKRITv I % A3

e data: DMTICERIT ST —FZ2ANS

e manuscript : FX7R E D[RR AN

e presentation | FERERE TFEHI BDAT1 KREAND

e results : MTOHNTFERZ AND

o submission : BIET7 7M. BEFEIAXVEN - USSAMEGREZ AND

ZT7AINTAIFETSICEELESNTWVWTH LWL
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%5+ L2 b VU working directoryDi%E

MDA —RZESES5 EET«AL VM) ZPCICH RS !

* File & Change working directory

e BETALIVMIICERELREWT AILYAICH Bdo-fileZf  (Macnizaigstatan

IN—3 3 vc & > Tlddirectoryh Zh 5L\ E)

SoFE5Y o >O0—RKUT Tcodey 7AINTZEET LI KN EUTEET %,
StataDEE D TEHRD KL ST (RED T/codes 1C) 251ET

. J/Users/mugi/Documents/Teaching/CSRDA-StatSeminar/2025-09-02-CSRDA-StatSeminar/code

13



do-file L IRTFD 77 iE

AN R4 > KRJIC doedit E AN UTEIT (Enter)

® 00 RBIfEKHJE - B &= Q N %~ LIRS
Do

Open Save Print Find Show  Zoom

* Example.

sysuse auto
reg mpg weight|

W R

do-file EE8®D TSave; =27 w2, Ficldctrl + s (Mac’i S5command +s) Tfx
Fo BUDHTHREITDEZICIIAZFZDITTRET D & IR D,

REKXIE Tcodey 74T ET S

14



INYVT—9%A 2V AMN=ILT S

HEDHEHARATNTWBEKDIED, OIS —DREFELL/NYT—I%A

VAR=ILUTES ZENTED, GEIDEIF—TESDLDEFUT :

fre estout coefplot stripplot mdesc desctable cleanplots

—EA VAN =ILUTCUEXZIX., ZORIZFHNDEBEDOIV Y RERU L SICTE
SZTENTEDS (BEA VAN =ILTZIRHEELZW)

0_install2025-09-02.doD 1 — K ZE{TL TNy T —I%Z A VYA R=ILL &S

15



B> 7IL7—% : PIAAC

@» OECD Topics Countries & regions Publications Data News & Events About A Q EJXHEIE

OECD > About > PIAAC

Survey of Aduit
Skills (PIAAC)

The Survey of Adult Skills, a product of the PIAAC,
measures adults’ proficiency in literacy, numeracy and the
ability to solve problems in technology-rich environments.

Directorate for Education and Skills

tHPT) Survey of Adult Skills (PIAAC) https://www.oecd.org/en/about/programmes/piaac.html
S%£) HAZCTCORRNR—Y | BENHBEBERIEFRT hittps://www.nier.go.jp/04 kenkyu annai/div03-shogai-piaac-pamph.html
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T—Y RS, PREERT S

1 _variables2025-09-02.dozf=. T —F Z5xHAATHLD (1.0)

EEZTA LIV MNIDSOENHBAE T 7N Z2SRBIZENTES

L SEVWDZDICTDE FET AL NIUDBIDEDEEICRSZENTED

"../data/piaacipn.dta"iZE T ZIETDH :

— data ——— piaacjpn.dta

17



do-file editor” 7 L TE# Ddo-fileZF < &

MacDEH :

PCDO 7 # )% EIC$H Bdo-filex” TILT v o ULTHL.. FildWindows & [Ak
DFE

WindowsDIHE :
Stata® X Z 31 —_EH 5File = Open — fZ 7z L \do-fileZ :# R,

PCO7 ALY EICH Ddo-filez¥ TILT )y I TDE. 2DHDStatay + > KN
AEWTULZEW, ECTHADEEZ L TVWEIDOMN OSSR G>TULED
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T CPBIRETHWI—RDOEZHDOHI

use "../data/piaacjpn.dta", clear

regress earnhrbonus age i.gender

recode age (25/34 = 1)(35/44 = 2)(45/54 = 3)(55/64 = 4), gen(ageq)
regress earnhrbonus i.ageg i1.gender

drop if gender ==

regress earnhrbonus i.ageg

summarize 1.ageg

19
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regress earnhrbonus i.ageg

T— 5 DA

summarize 1.ageg

BHEINTWEWI—REHENSBETEIDPAEZEITTERL., BorFERZH
TRV ZGE0H. BFROBREHIELGD
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“dual workflow” (Long, 2009) D9 9 &)

RIER. T —YDOII&ET—5 DN Tdo-filex T3

IHTICEE 1 Bdo-fileNTld. MRGEZVERT DT D—BFNLEE DZFRUVLT,
[REIT—YDIMITZEINZETIT/RL

0 install2025-09-02.do

1_variables2025-09-02.do

s  F—H DT
. 2_sample2025-09-02.do :
3_descriptive2025-09-02.do
4 regression2025-09-02.do TF—45 DA

5_logit2025-09-02.do

Long, Scott J. 2009. The Workflow of Data Analysis Using Stata. Stata Press. 21



do-fileMEZ A ICDWLVT Dtips

e W SIEHICETINEEERTIS—HIHHBICLEBELHBICIEHITIRRNT
NTHAZEhB3DOHEA] (100~1201THIERIFLT...... Y AAYANOI =S 'S

o do-fileD&HIE. AICEET S, WOIER - RELILH DO OMND K D%
HDICTBDOHLKW (=& ZIE Thandling2025-09-02.doy &) » KEREE
NH-olcE=iciE. BRNERD DABIZEFH U fcdo-filez{ES

o do-fileDBEEICAIDdo-filelmD PO M B L DICKAEEZTZT & KLU

o FALIT BEEICEADLAA—RIFFEDTTIAINYICANTEEITSZAELH D
(FefZ2 UM /RRICEEE T 2 EH D)

22



Master do-fileh* S BB Ddo-fileZZ 1T

_master2025-09-02.doz W THE Z R L TH KD

[ oK ) B master2022-03-02.do
vy B &= Q T 1s8%~v » v
Open Save Print Find Show Zoom Do
1 /*
2 Statalc KBEENTOERK EEHFHdo-file
3 master2022-09-07.do
4
5 Ryota Mugiyama (Gakushuin University)
6 2022-09-07
7 */
8
9

10 clear all // fASHhDT77MILZRVWTVWRIERIEINSEINTHIBRY %

11  macro drop _all // fASh @macroZ#HaFE>TVWSHERIEINSEINTHIRT S

12 set more off // -more-NRRSNTHEBRORTRNERTHHLBEWKSICT S,

13 set scheme cleanplots // %&lc1 YA K—JLUTcleanplot schemeZfERT 3L S&7E.
14

15 capture log close // T TICAWTWSlogh'H2BEIEINERRAUEYT

16  log using "log_statSeminar2022-09-07.10g",replace // #iL< &BI%EDIFfclog7 7 AL EERLET
17

18

19

20 xkk 0. Install user-developed packages: BETHERTZ/\vI—I DA YA K=/
21

22 xdo "0_install2022-09-07.do" // ERDHEEA VAN =IAREZLBOTIAY KRN ULTREEXT
23

24  skx Generate variables: ZHDERK

25 do "1 variable2022-09-07.do"

26

27  xkx Select sample: DHICAWSY Y FILDHEH

28 do "2_sample2022-09-07.do"

29

30 skkx Descriptive analysis: ERBIHT

31 do "3_descriptive2022-09-07.do"

32

33 sk Regression analysis: [Bl@7

34 do "4_regression2022-09-07.do"

35

36 kkk Logit analysis: OV F o v ZEIRERHHT

37 do "5_1logit2022-09-07.do"

38

39  kkx Advanced analysis: FfEAHBNIEPDOET

40 do "6_advanced2022-09-07.do"

41

42

43

44

45  log close // logZzFUET

i - B 23

Automatic ¢ Line: 16, Col: 45
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Impact Factor

. . . . ' 12.444
- merlcan SOCIOIOglcaI ReVIGW m MactFactorBJSS

Joumnal Indexing & Metrics »

Does Diversity Pay? A Replication of Herring (2009)
Dragana Stojmenovska, Thijs Bol, Thomas Leopold

First Published July 7, 2017 | Research Article = M Check for updates
https://doi.org/10.1177/0003122417714422

_ . ~
Article information v \Altmetric 58 (\ﬂ )

Abstract

In an influential article published in the American Sociological Review in 2009, Herring finds that diverse
workforces are beneficial for business. His analysis supports seven out of eight hypotheses on the positive
effects of gender and racial diversity on sales revenue, number of customers, perceived relative market
share, and perceived relative profitability. This comment points out that Herring’s analysis contains two
errors. First, missing codes on the outcome variables are treated as substantive codes. Second, two control
variables—company size and establishment size—are highly skewed, and this skew obscures their positive
associations with the predictor and outcome variables. We replicate Herring’s analysis correcting for both
errors. The findings support only one of the original eight hypotheses, suggesting that diversity is
nonconsequential, rather than beneficial, to business success.

Z\ SpuslWIWodgy J9VvS
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T—YIID7 00—

TOF % : piaacion.cia P ST AT DBEN 555
X1 X2 X3
1 1. F—98#H  EHOT Y TILEEHT D (1T
2 ZIZ %) 1&1F = <OdEKko7E 0
3 e — —_ W
2. TEMER : TR DT —FICEH
EHIERE T —4 : piaacjpn-variable.dta (F) =INA ZIRIE

x4 x5 X6

3. YV ZILERE : > 7L (1) =H|
2 bR B 1R1E

%Y FIRERT—4 : piaacjpn-sample.dta 2D T7O—(3d— R EFTREEI.
x4 X X6 AAICITS &E &KW
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ZHEFRTE<LESO—F

generate : T/ ICEHZERT 5

replace : KEEITEELT. IFOZEHDEZESIHAD

recode | IFDLEHDEZEETHZ D
label variable : ZEIC&FIZ DT 5
label value : ZHDEICEBIZ DT 5

label define : ZHDEIC DT 51D LRI %= #HET D

fre : ZHOBUEE TNV, BB ZF v 795 Ny Tr—2)

1_variable2025-09-02.dozfE. B =Z/ERRK LD, ZEIZ DD UTHELD
(1.1 -1.4)

27



BHERLIcT— 9 2R F9 5

DICESERZER LIS, 0T —Y Z2®REFI D

TR DT —FDRENKZEWGEICIE. ERUEEROH»ZERUIcT—F 2R EF
g5E KL

keep ! BIRUCEH DA =R L. B=ZHIFRT S

drop : ER U E & ZHIFRT %

CD7AO—-ZRDIET BANAMMULTWS T —F @B TT —FZMIUTcT —
RO, EWS I EZREICERTES (T7—YICIANHZDN TTT —
5 DIIT@RICI A H2DHZXFTE D)

28



YO TIBRETELLESI—R

keep if | KEICEST—RADHEERT

drop if : FEICE ST —XZRNT B

2 _sample2025-09-02.doZzfE. VI ZRELTHA LS (2.1 -2.2)

*Statalc BT B KIEE"."IE. FERERKEVWSBFTRHEINTWD, fc& LB

EERFEI O 30FREIA EDE T Z 2t LTz & B > Tkeep if workhour >=30& LW\
O—RKNZETIDE. FEFEKAUN LD —X &, FERBENKREBEDT —X
DELELHFE->TULED ZEITER

29



B ZILVBBED2DDATY 7 (1)

MRUVRERDTcHDY >V TIVRE (2.1)

* LT — I DS BERNDMANEET 2HER

-~

AT

(population) IZXFd 25> )L
ZHH T DIcHDNIE, fc& ZdE. DTz EICBRET 5. 25-64mKICPRET
B, I3E

e Y FILREICERIT AEHICEBZEICRENZWLWESICIIEEELRD S S (5
o/8 5. FRPEIVWTWVLWEINEDNDODZEHNTIEL TWDIGEE

30



B ZILVBBED2DDATY T (2)

MEFNRDSE, FAEPEEDBETRIELTUEXS T —XADHIER (2.2)

e HEMNUH., MICERITBARZEHTCENSSVWRENELD TWBHDHI &
FrwI93

o BT, REMEHRABIOY Y T4 X EBANERDOY Y TV YA X (mokiace
N<SWHY FILTFA ZXHEED) ZHEE T DDOMNREE R >TWDS

e XX KNTA XHIER (Listwise deletion: DHFICERT 3EH DV EL EH1DHARIBTHILSH

g—2%BATZE) Tlde RENTERICT VY LICE U TWLWS (Missing Completely
At Random; MCAR) EIRFELTWS, UXKNT A XHIfRZE 9 % EEERFHEET=(ICE/N
AT ANELZH. AR TIEFHICE >TE—BIEEEZE S NS

*Little, Roderick J., James R. Carpenter, and Katherine J. Lee. 2022. “A Comparison of Three Popular Methods for Handling Missing Data:
Complete-Case Analysis, Inverse Probability Weighting, and Multiple Imputation.” Sociological Methods & Research https://doi.org/
10.1177/00491241221113873 .
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Stata® 7O S LA TESEEF

a+b alcbZ &9

a-b aMs5b%z 5| <

a*b alcbZz M 7T 5

al/b azbTEI5

a’b aZzbEI 5

a=b bICfXA

g == EbIFEFEL L

al=b acblFFEL < EWL

a~=b acblFFEL <720

a>Db aldbk D KE LY

a<b aldbk D /&Ly

a>=Db aldbk D KEWHMKLIFZFEL W
a<=Db alFb X D/NEVWHKRLIFZFEL W
& AN,




Stata® 7OJ 5L TELLES

"a" ahXFHNTHDI EZERT
LUATIEA Ty THBIEZEZRT
/// d—RNODOT

ElIcEEnT\Waigsg. REE (NA) 217

# olfFOITICR TR E(ERIE (BHyHEIE) DOEE
## o)FTICR ITD MIIBEHZ SR AERIEDEE

/* aaaa */ [ TCHENCZDIEOAX Y KD S

// aaaa [/ LUTF. BUOITICEMNIZZENE X NPT K

*aaaa *N—FEIUDICHBIGEICIETOAAXAY NI NEERK

33



A— R ZEE<L HDO—RNEEER

o THDARIIZDIPRLSTHEIWVNDTIOMNDPT WAEIZ DTS : o 2 IE2ERS
ed ClE 7%k < education. RIETHedu, educ SVWOREINL W, ZHEICEAXFIE—IMEZDINET
IH LGV, BEStataD T A ITEARI2XFLRD THER

e HEHEDT—FICA-DTWVWIEBEBIEBLGEZFDXEFEDRV : fz& 2idq1_ 10

MRIICEET 2EMIBERET. FOEZZFDEXEFESELTH, ql_1DFXFKRICEI, gensex=qgl1_1. &L
S52IC. I UL EHZIED

o ZTHUCIINTEESNILZDIFS (label variable)

e AT JUZTHDEICIINIETINILAZ DTS (label define / label value)

o ZEDICP o TWVWBRIEEDXEERRET

e RIBE Sdo-fileld ({EEENMT) NEIT S

34



Stata® XIGED Tk

StataTIIXIEE T, DRBICTILTT 7Ry NEDIFTTREBEZXFITEZI ENTE
5, lc&EZIIE. Tay Tby &

ERBPEBHTREBICKE ST —XEZXFUEWSERIES ZENH D, &AL
la) [FELOZFICLDRIE. Tby & Tohsimw, ZRFIRULEZ EICKBRIE,
I E

= U WERRRIZ LT : https://www.stata.com/manuals/dmissingvalues.pdf
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F—yAHTLES IR

append : TTRX DT —FICHFTLWT—FZHE LT, FTLUWTZIENT 5

merge : TR DT —Y DEHZZR LT, TUWIIZENMT 5

30



append : T—YZ FICERT S

append using "xxx.dta"

FHWTWE5F—%

using "fEa LW —5"

country X1 X2 X3 country x1 X2 X3
1 Japan 1 3 4 1 Korea 2 ) 3
2 Japan 2 3 6 2 Korea 2 1 )
country X1 X2 X3

1 Japan 1 3 4

2 Japan 2 3 6

1 Korea 2 5 3

2 Korea 2 1 S

37



append : T—YZ FICERT S

NIHNT 2EMHDRWNETRICHBESN. TOHZEEHDEIImissing () TS5

BEWTWBEF—% using "FEE LIWT—4"

country X1 X2 X3 country x1 X2 x4
1 Japan 1 3 4 1 Korea 2 S 10
2 Japan 2 3 6 2 Korea 2 1 15

country x1 x2 x3 x4

1 Japan 1 3 4
2 Japan 2 3 6
1 Korea 2 5 : 10
2 Korea 2 1 : 15

33
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1ZHDEET | EXIRET=

SAEMMTTETIIUHICPEIRNEE. AWSH Y FILOERNGSEZEET L T

T—YDRHEOID L
o« EIFFENK ST

o [I5DF (BERZE) BENIBW?

e EXNEIL?R/IMEIL ?

3_descriptive2025-09-02.do = =. summarize AN Y K& {E > TEHNREIE%R
HUTHELD (3.1.1)

A3

40



ENRETEZRLT S

CDLOMHEEICIEdtable (Stata 18 5EE) ZESE. NIV ERFLLELE
F. D OHEXICENEICIEHE TCEA ILANLDENREAED—Ex2HE I TES

Imlll

Stata 17U BIDHEZ & d. desctable WMXEBWNLHZINVYKEUTEZS

Summary Table #: Descriptive Statistics (N = 2805)

N 2,805 Mean/Prop. SD
Hourly wage 1,775.167 (1,149.641) Hourly wage 1775.167 1149.641
e 43.928 (10.884) Age 43928  10.884

ender

Men 1,483 (52.9%) Gender 471

Women 1,322 (47.1%) Level of education
Level of education Junior high 086

Junior high 240 (8.6%) Senior high 354

Senior high 994 (35.4%) Junior college 247

Junior college 692 (24.7%) . .

University 879 (31.3%) University 313
Numeracy score 294.185 (43.362) Numeracy score 294.185 43.362

dtable/desctable AN¥ Y R &> TENHMETEZE =

HUTHED (3.1.2)

41



— DR/ - AN F L

It
il

Ef R BIIBRIMETEL T TR DM ZEHERT 2 EDHKE

c

.001

8.0e-04

6.0e-04

Density

4.0e-04

2.0e-04

0 2000 4000 6000 8000 10000
Hourly wage

EANTSL. D—RINVBEDT ZT72{EKULTHELD (3.1.3)
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Stata 18D 5 77

Stata 17X T Stata 18L&

[ ] °
- 40-
° bt « T
o |
[}
* Mileage (mpg)
Fitted values
o |
(3
=
T T T T
2,000 3,000 4,000 5,000
Weight (Ibs.) T T T T
2,000 3,000 4,000 5,000
|0 Mileage (mpg) Fitted values | Weight (Ibs.)
® © ® Graph— Graph ¥ B e = N
o
40 -
@
-]
o
30 o o
~ o
00 - o
-] \o\ o
oo oo o
° g
oo o
oo e oo
o o o o o
20 ° @
© oun
o o 00 00 ®
o o o -
o °° D\O\c\\
o oo oo ‘g\
T~ o o ©  Mileage (mpg)
~ Fitted values
10
2,000 3,000 4,000 5,000
Weight (Ibs.)
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EREH I —7HTHERT S

HRlIC K 2T BEHOFECPEEREICIIEDEEEVWNHDICEOM?

AT

dtable/desctable AN Y R&E{E>TTIL—SRIDE

2L THLD (8.2.1)

Gender
Men Women Test

N 1,483 (52.9%) 1,322 (47.1%)
Hourly wage 2,172.005 (1,277.289) 1,330.001 (774.602) <0.001
Age 43.704 (11.042) 44.179 (10.702) 0.249
Numeracy score 300.933 (44.878) 286.616 (40.289) <0.001
Level of education

Junior high 139 (9.4%) 101 (7.6%) <0.001

Senior high 506 (34.1%) 488 (36.9%)

Junior college 219 (14.8%) 473 (35.8%)

University 619 (41.7%) 260 (19.7%)

44



EDMRNGETLEYT—3Y

|

=727 BEIIN—TROEIT ST, h—XIVBET Z 7%

7 )L —"RIFED
ERRLUTH LS (3.2.2)

Junior high

Senior high

Men
Junior college

University
Junior high .0015
— Men
Senior high R L e Women
Women
Junior college
University .001
I T T T T >
0 500 1,000 1,500 2,000 B
Mean hourly earnings éCJ
.0005
0 -
T T T T T T
0 2000 4000 6000 8000 10000

Hourly earnings

45



ATAVEHDDH®Z/I—THETLEERT S

HFEICL > T, 1FOBICHBTORBETNRE (0JT) 2B 3HERFEN 5LE

D2IEEDIH7?

I MORE

St ATV ZEH (YY) O

STUIERZIEY

ERE LGOIz IL—7 (X) AlICE

tabulate AY Y R&EES>TTIL—RIICE#REFDOnHE (ElE) &5
(3.3.1)

AT

SETUTHED
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HEHH2MEDEZD Y ORE

AT
alifl

t&Z®ET 727 TRUTHLD (3.3.2)
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WA WABREMmXZER L TH KD (3.4.2)
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EVWAFXILZzFEO>BIEVWVEEZESNSD ?

FEEDS DR (AFI) ZEREERA D ANERERICINEE, KEDFL
FEEILDEWRZR"SEFERTES

TANTHEWEZAHZAE ULPIA ACOT —4ZANWT,. BHWEZHEESDE
RBRERETUTHLD

N
ARERERICOWT !
JIOKE, 2017, THEREET : BRERLEz D4 <1 BXRE.
RANEEN EEEDBRICDWNT ¢

Hanushek, Eric A. and Ludger Woessmann. 2008. “The Role of Cognitive Skills in Economic Development.” Journal of
Economic Literature 46(3):607-68.

Hanushek, Eric A., Guido Schwerdt, Simon Wiederhold, and Ludger Woessmann. 2015. “Returns to Skills around the World:
Evidence from PIAAC.” European Economic Review 73:103-30.
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B LIRS 4T linear regression

RBERY MU ZEXOEOERZUTOLSBERICLE > TENIT I HEDS

LR UT \EER (2th/ETIL) WS

Y=P00+ 01X+ 0,5+ -+ X+ €

RO DBE. &RE Sy, B, -, P [F8/IN"F% Ordinary Least Squares;
OLSIC& > THEEEIND

o)FOITIIRT S HAREE UTEIRTE 5 ¢

EY|Xy, . X)) = fo+ /i X + - + i X,

"Z Z‘—C\O)'f}ifﬁ : E(8|X19 ”'9Xk) — E(E'), E(E‘) =0
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RS DRIIDEETR

Y'=[y+ /X + -+ fiX + e
X, B BAHEIN U e & 2 DO YOEMAEAYE 5 <,

Y4+ AY =B+ X+ 1)+ + X, +¢
=Py + /I X+ -+ p X, +e)+ )
=Y+ f

AY =

1E= QRIS XPHBAIEM U & 2 DYDREMS (0Y/0X,) £ET

X1BEADZEICK T DYDZEILE = R5R¥NR partial effect/marginal effect& L\ D5
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Stata TOMOIER D HAER

. H X hS N\ R —
4_regression2025-09-02.dozfE. B Z/ER. B LXOELOSDTZHEE LT
HED (4.1.1)

. regress wage numeracy
Source SS df MS Number of obs = 2,805
F(1, 2803) = 273.48
Model 329439217 1 329439217 Prob > F = 0.0000
Residual 3.3765e+09 2,803 1204614.05 R-squared = 0.0889
Adj R-squared = 0.0886
Total 3.7060e+09 2,804 1321673.47 Root MSE = 1097.5
wage | Coefficient Std. err. t P>|t| [95% conf. intervall
numeracy 7.904687 .4779924 16.54 0.000 6.967435 8.84194
_cons -550.2746 142.1371 -3.87 0.000 -828.9786 -271.5707
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20 (BAR) MHAEHER

BN ERDAHOOSTREL TVWD EEP, BEROEMICIKFEEIHMROKRESZ
AELIEWE SICIE. BRENEERT DI EZRFTIT D&KL

BB DESYE. ZOBEANEE & > cfllog YO % BT 5 &

| |
0 2000 4000 6000 8000 10000
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MR © XA CTH - B - AR

e = lim(1 + t)% ~ 27182818+« TERINDBD I LEZRXRTETHEWD, 1BEE L.

1—0

ez K& T DIEHe mexp(x) ERELT So
log, xD & S IR N DA EXDFHBEHE VW, RDKLSICERSND

a’ =x < y=1log, x

ELICEDeDNHE Mz BATHE WD, AEBIFROXARTIE. TOHRIFEZEK
LT, ed=xoy=logx)EEMMNB I ENZW, In(x)DHEHH S,

XA ETEISLUTOK S BEMNBZEEZRF Do

o DM [exp(x)] = exp(x)
o BANEOHD : (logx) =1/x
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WEEBU & S ORI & BRI

S ER - e ERERBERETBE OB log Y = B+ f,X + ¢
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B ENHEIL Ic &£ S DIRFIR

log(Y+ AY) =6+ X+ 1)+ ¢
Y+ AY =exp(fy+ X+ 1)+ ¢)

= exp(fexp(fy + 1 X + ¢)
AY = (exp(f) — DY

PIDVNSWVED EZ X, BETH XHMEAIEMNT 5 YIS, X 100 % 159
51 EFiDD, IEUREHDKREL KRS
FEMEIF—HUBWVWD T, EEREZ
M ICiE[exp(f) — 1] (x100%) %=
TR I S




ZHWNHEBR U EZDRBDFREMS T

Y =B, + B X XAMBRBNE, YHBE
logY = f,+ ;X XM EAIFHWE. YH100 X §,% 50
Y=p0,+plogX XdM1%EmWhe, YHF,/100 Fu

logY=p,+plogX XtMMwmWwe. YBS, %m0
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FRDEARZERT 5 : 2RADIKRA

BHBEANE ICBVWADKHTEDEENBRWTTREENS B, & ZETDL
SHRERXEEZTHD logY =+ X+ X"+ ¢
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2FIAZIRA LU Tc &S DIRFFR

O

B Y = By + i X + S X2+ e lCBWT, xpMBAIEI Uz & ZDYDIEINE

(BREFEZNIR) F. HBEDHEDXDEICK>TERD

Y+ AY =B+ X+ D)+ (X +1)* + ¢

O

= (fy+ /X + /X)) + B+ 22X+ 1)p,
AY = B, + (2X + 1),

JRILDAZAK

By < 0B5E, —B/20,EEET S, FIik I RESK
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W P2RDIFZZOHcOFRDhcHEET 5

WHBIRUEERH ZE-D, 2EEZZREUCORE2TZHEE L. BERZ2HULT
HEDS (4.1.2)

PEIEZSOHIEHZBEICIE. EQOLDBERICKEZDIDIELS TS TWVNWD T, #
DEEF IR Zmargins AN Y RZ{E> THERIT 5 & KL
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FBH DL DERZLERT S

NEEEUBRWESZE > & SDER, WHEMUICERZE > iR, 2FEIE
ZfESTCHERDIDEROENTHERZEHBRUTCHELD (4.1.3)

estout http:/repec.sowi.unibe.ch/stata/estout/esttab.html 1~ > K Z{EH D

1. [B)F2ITZ #HEE

2. estimates store THER %R

3. esttab TEFMDFER =N TERR
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S-EHERROBR

BHETHNIF0, TETHNIEN1Z EDZHD (VE—FH) =ED. DZHIE
HETBEIBRY =6+ D+ eZ2#HET %o

ZOEEDEESE. D=007I—7 (BBAFIY) £<5RTD=10%
IL—7DENREDREZ VD (BLh) 2R,

D=0 (B1) o= Y=8,+¢ EY|D=0)=4

D=1 (&) ocE:Y=F,+p+¢e EX|D=1)=p+p

5

///
M
Wk

e E o cdlEnihe#HEL. BREERULTHALD (4.1.4)

6/



EMEthaERY %



SO IC &K DR BEE confounderDfRZE

BLFAT TENEZENDNSVWAREEENEWVMERLSH S Enbh > U

MU, COMHBEZEIRREAREMEIE EIETERL

+?
X > Y
(BRIEBZE ) (N EE)
Z
(221%)

XEYOMFEICHET 2RXBERZZHRE T ET. YICHT BXODHERZNEIC
BEDL CENTES (FRERNZOEREZHETED)
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E[O)Fo T DOEERR ERBIRIRBMD/INAL 7 X

pi
X g Y
(BHEBZE7]) (& =)
k %
*ttb%w Z
CIFBRNEL (ZZ15)

XEZDOMHE ZEYDMHE Z#iHlan DRE & FHlIERDXDHRIBMD K/

y=0 p2>0 Bi> P ——Z% I LR & B HEST
7 <0 p2<0 Bi> B — 2L W EBARHEST
p<0 B0 p<fi — 2EFEEILAVEBINES
7> 0 p2<0 pi<pi —Z%HEH LR &R
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BEORath EELNRAPMTERTESIATHEGS

BOgathbhsVWZd I & !
HHNEBENDFWIEEENFWMERD G S

WYY ZHENEERICEIDHZTOSNTWLWRWVWED, #HNBENNSVWEESE
NE<Ed1 EIFVWZZN

EhgRthhsVWzdI & !
ERDREUTH, BNEBEADPEVWEEEEHEWMERDH S

S INTOIEREBERZHEHFH U TWEWERED., TMHEBEZAOHMNAGWVWEEENEL

85 ElEWVWAEWL (RAETVTIEWND)

(2



HREITRNETLEHZBKRT D | ENEE mediator

N

> Y (MHER)

I /

('H: ':EI'—C d) Qﬁq/u\%jj d)'fﬁ 3

X (BWEZ7])

MDD KL SBEHEZRATEINESHE. D IEVWHIROHRFICHKTFET S
= LW LTH R

o HULAMDIWHRD TAEU K 5WHRIBZENZED S
BHENBZNHEZZEH DR 5. MIEHEITRE

e HHBEENNEEZTZTHIE, B, MIZERIITRE TIEEWL
73



MBI NERZHZIGKT 5 : itk

X (BWEZ7]) > Y (8 E=R)

.

'H: EH@/%E X

BT eZRMOMNRENBCHICEDZE. COXDIBEMIIIRALTIEWT

COLORBEHZHHT D EICE > TXDRBUC/NAI 7R (ER\BEINAT R

Collider bias) "4 U %

Elwert, F., & Winship, C. (2014). Endogenous Selection Bias: The Problem of Conditioning on a Collider Variable. Annual Review of
Sociology, 40, 31-53. 7 4
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INE - ElEDTOEEWNTS

ol)Z O IE. BYICKIBERZHEET D& T, BODETHD W2 & lTEi
D%, ULHh L. BYITHRWERZHRHATDZE. DA >TESMN>TUED

o EDXSIRHMRHAD IcWLWDH

o ZDeHIC, EDLSBRBERPHENERZHEHITNIEL VWD

o (FRHEDT—YTRERTELLLTH) EDLSBNALTFADBDS5H

]

ZBEAZDIENKE

ISBERPENER., e (&E&Z25Nh3%) 2HflUICERES T ZZFNEF N
HEEL, BRZHEERLULTHELD (4.2.1)

/6



SFEZ5h B moderation effect

X - g Y
(BHIBE 7I) (HHEE)
Z
(ZZ15)

BEHDHRDBIDEHMDIKEICL >TERRDEVWSI I ENEZLND, TDKS
FEREEZIE LT, RBMRE WS
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AR EEET BTcHDETIL

RIcWEHXE, HEEHZZDTE UL EHZRUZTHE UTRAT %,

INTI—BHDEZTZEZD

Z=0 (BY) oc=:Y=4+pX+e 0Y/0X=p,

Z=1 (T o= Y=0,+5,+ P+ )X+ e 0YI0X = p, + B,

fild. BEICEFTBXDEZELSNT, WEICEITHXDEESHEDEEKRE L
h UhEwnwh) =R,
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E’EIEE.T.%, “&73‘{‘ ubw‘-#&@ é: ?;E

X g Y
(BHIBE 7I) (HHEE)

(Fim)
INEMEBDEEZZEZD !

Y=ﬂ0+ﬂ1X+ﬂ2Z+ﬂ3XZ+8

=po+ (P + 50X+ 2+ e

oY

— =p,+ 52
~ =Pt/

ﬂ3 T, ZOEICIH U TXDEENEDEEMNEEI NS 2R,
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&Rl & & ICHTPRSTEHIR

REVERIBEZ S D150 IC IS REDERD D UBMICRSTcH. LTDLSICZ

DIERIDRFHN R = fEFRT D & KL

Average marginal effects of numeracy with 95% Cls

.004

0034 |

0024

Effects on linear prediction

.001

Gender
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Fii & ICH PRI R
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Ar = R DIETE

MR EBNEZ . FmEBNEBEN., FEREEHNEZNOXREERIEZESD
ETFI2HEL. BEZHEBRLTHALD (4.3.1)

SHBNRZ X DERUYIT KI5, BRAEMMRICEAIT ST T7Z1ERLLD
(4.3.2)
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% EHIF Y Multicollinearity

Y =p0y+ X, + X+ ;X5 + elcBWT, Cor(X,, X;| X)) DIERBICEWES. £, [
DREIALREERD ZDEERELREL GBS, INZELZEHREE WS

HREDIEEZF v I TES

[ILLf

StataTld. regress y x, vif T%E

HIREZKICTHIRERH S ESHIE. BWCEKFT S

limlt
(11|

%

. HIDFWMREAS, THBRS. TICT BREEAL

A0 1 MRED B, E T2 E D EB S E T E A S,

o VIFLUMNICHEERENBR|ICKELBoTcbhLTWBaAhREEFv I L, BE
BREFS55, [UCTTBDRNEFRL (VIFDXxx LI TRs LR (Uealy) . &W
SEE (I EERIZ W)

o MEHDZOTS. EHRNGHIAMREZBRIFT L. E550ZKRNTS
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RTERE R2

RERY - @RIICL DESNZFASHDYDHHICH D DS,
o2 _ Var(Y) | _ Var(e)
~ Var(Y)  Var(Y)

C‘\E%é n%o

o REBEIEWN =FENNSNWEWS T ERDT, REFREZE TENIEIE
HEREZNSLLTED, UDNUZDIcOH R IF IR E B ZIZEP T DIFAREE

o ERDYVTILETRERBDKE S FEFELETE R
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FERZELD BRIETZ < DIlFEZRITFTTVWEH ?

HARDHEMHSE TlE. £ERIIFE (OJT) ICK > THEZES CENEEHIN
TW3, BELEDORKEDE. OVLWTIREEREZETERE LT, BEELITEL
DHOITEZEZ TP ITWVWEWDS T ENHEZIHND U

"ZD1FE[FIC, RERIHME (OJT) PLEXRERFEICLDHEICSmMULIEZ &N
HDODFERITH EVWSEBEFERZOITREDEEEHALRL. MHEOITREDRE R
ZANMUTHKD

(&)

Estevez-Abe, Margarita, Torben Iversen, and David Soskice. 2001. “Social Protection and the Formation of Skills: A Reinterpretation
of the Welfare State.” Pp. 145-83 in Varieties of Capitalism: The Institutional Foundations of Comparative Advantage. Oxford

University Press.
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7 OAKER

0JT

Gender No Yes Total
Men 885 598 1,483
59.68 40.32 100.00

Women 896 426 1,322
67.78 32.22 100.00

Total 1,781 1,024 2,805
63.49 36.51 100.00

BHELZEEERTZDIFICOITZR T TWBEIENFEW (BHIELHEEHXRT
OJTZXIT¥I W) ,
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MREERT D | E&2HSDD. LeHsdh

0JT

Gender No Yes Total
Men 885 598 1,483
59.68 40.32 100.00

Women 896 426 1,322
67.78 32.22 100.00

Total 1,781 1,024 2,805
63.49 36.51 100.00

“BEZHERBEHE T BHEE. %R OHIDAFIC2DDEANH B

Eadhd  BHEEEZEEENT81%RAT Vb (240.32 -32.22) OJT=%) B E|
EHE L

tbezdH 5 @ BEEFRZEEEXRTxxE (Bh) . OJTZXITPIT L
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ZICEBVTOIRZHEET %  RICHERETIL

MEDREBERBICK U TIRERIEAMTZETEH D ETILZiE U THIRERETIL

(Linear Probability Model, LPM) & W\ 5,

Y=P00+ 01X+ +f X + e
HAfFEZ NS &

E(Yle, "',Xk) — Pf(Yle, "',Xk) — IBO +,B1X1 + .- +ﬁka

EE O/REIT. XHDMEADEML fc & S DOPr(Y)DIBMDZ&R I,

89



“EZH. XD ZEEROBA

RS LV, RNIFRICEL>TIDNOFERIEFRDKSICHRD

1 O O

y =.322 + .081 (men)

OJT (1 =yes, 0 =no)
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RICHERETINZHET S

5_logit2025-09-02.doz &, MR EXRETILZHELTH LD (5.1.1)

. reg ojt ib2.gender age, vce(robust) // O A MHERE

Linear regression Number of obs = 2,805
F(2, 2802) = 21.90
Prob > F = 0.0000
R-squared = 0.0147
Root MSE = .47815
Robust

ojt Coef. Std. Err. t P>|t| [95% Conf. Interval]

gender
Men .0791581 .0180424 4.39 0.000 .0437804 .1145357
age -.0038766 .0008104 -4.78 0.000 -.0054656 -.0022876
_cons .4935005 .0387239 12.74 0.000 .4175703 .5694307
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RICHERETIV (EICKSUMRAUE) DORER

1. BENERDPHURBWL (RE—080) TOHZEEREIC/INA T IANED S

—[0JVA MEXEERZE (heteroskedasticity-robust standard error) Z{# > & & TXH LA EE

2. THENEXRDER LD DBLBWVWEIE (OKE. HDVWIETIXIDKEW) ICRD
CENHB
SEBZHM 2B EEN0EIF1THEWVWIEFD Y RN EL 13

HEBEHMIM Z & DHERNERDE

3. EHBEIDERD : L UBEDERMIERIE
AT, HEIMIUIEHEINEMIRZ 5 EICKDEXRDIEMENERL D (K

R ceiling effect 72 L\ UERENER flooring effect) —— D THNIL. D T3
R, OFEFEE LTHREY]

Mood, C. (2010). Logistic regression: Why we cannot do what we think we can do, and what we can do about it. European
Sociological Review, 26(1), 67-82. 93



HICEB U THRZHET S © (W#) A v XL

Y

X Failure (0) Success (1)

X=1c&FZAvX :p/(1—-p)

X=20c&F3AYX 1 p,/(1-p,)

/(1 —
X =20 F BX= 104 v X (= Ay Rpy) : L0 PV
P/ (1 —py)
/(1 —
XHEA v X - log p/(1 —py) = log(p,/(1 — py)) — log(p,/(1 — p,))
P2/ (1 = py)
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Gender No Yes Total
Men 885 598 1,483
59.68 40.32 100.00

Women 896 426 1,322
67.78 32.22 100.00

Total 1,781 1,024 2,805
63.49 36.51 100.00

BHEOA VX (OJTHRULICTT B20JTH D D)

ZHEDA VX (OJTRUICKT T B0JTH D DEL)

FAwXH : 0.676/0.475 = 1.42

:40.32 /59.68 = 0.676

1 32.22/67.78 =0.475

ST EENRTEREA Y X THAT1A2EOITEZ T 9 L)

Xt# A v XL © 10g(0.676 / 0.475) = log(0.676) - log(0.475) = 0.352



O A7 1 v 7 [E&E53 HrLogistic regression

UTDOLSHBAZLUTEHEI20ERRLUTCAY AT v Z70IEMrH 2 WEH
3w M ETIL Logit model & L3
exp(fo + pi1X; + - + [ Xp)

Pr(¥ =1) = =Yl
I +exp(Py + /i X1 + - + i Xp)

log =1 B+ X + -+ X, EERTD
O —_ eeooe E o
gl—Pr(Yzl) 0 1441 kN k

BRI = E Maximum likelihood estimationic &> THEE S 5,

REp . XD BEIEIMU & EDRBEBDONEA v XDBMEZ R,

96



BEREOVAT 1 v 7HBRDEL

O X7« v 7RI yOEDOSINSENTOXIF1ITEDLIFE. xX1BAD
ZALICT U TP NCHERN LRI BSFEICKS

------ Linear:y = a + bx
Logit: y = exp(a + bx) / (1 + exp(a + bx))
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Oy N ETIVEHET S

Oy hETILZHEELTHELS (5.2.1)

. logit ojt ib2.gender

Iteration 0: log likelihood = -1840.8525
Iteration 1: log likelihood = -1830.9335
Iteration 2: log likelihood = -1830.9276
Iteration 3: log likelihood = -1830.9276
Logistic regression Number of obs = 2,805
LR chi2(1) = 19.85
Prob > chi2 = 0.0000
Log likelihood = -1830.9276 Pseudo R2 = 0.0054
ojt Coef. Std. Err. z P>|z| [95% Conf. Interval]
gender
Men .3515042 .079156 4.44 0.000 .1963613 .5066471
_cons -.7435011 .0588514 -12.63 0.000 -.8588477 -.6281544

DA v XTI BB MHEDOISEA v X
(A v )
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AR RIS EIED T &3

RICERETILHOY Y M ETILE. ETIINZEDBRIRT 25 A TEANICEET
NEZElEREU

o RMNME (B) THDE. REZHM1Z EDEXRNFLY (EW)

o MFAITDESERMUL, 2ZFIBEPHHERL BBz LEICIHU TERT 5

o BHOMIZTHZIRAT DIGEICIE. AZFESIHZBERT S
¢ 7;&&') L/%—:b\‘/j—%bt_ g&%TXA—g—%)L_é:—(n” ij%%*ﬁnjﬂtg%

99



RICHERETILEOY Y FETILDORFRDHEK

IRAERETILEAY Y NETIVEHEL, RZHBELTHELS (5.2.2)

LPM Logit
main
Men 0.054%x% (0.018) 0.255%x* (0.085)
Women 0.000 (.) 0.000 (.)
Junior high 0.000 (.) 0.000 (.)
Senior high 0.052 (0.030) 0.309 (0.179)
Junior college 0. 154%%% (0.033) 0.788%xx% (0.185)
University 0.278%xx* (0.032) 1.286%%% (0.178)
Age 0.018x% (0.007) 0.087%xx (0.033)
Age # Age ~0.000%* (0.000) -0.001%x (0.000)
Constant -0.127 (0.151) ~3.005%%x* (0.709)
Observations 2805 2805
r2 0.062
r2_p 0.048

Standard errors in parentheses
* p<0.05, *x p<0.01, **xx p<0.001
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BEEROEICKBIFEIREA Y I K SR

RIHERTTIV | lERDE

MHOEBERZ—EE LT, BEENAOITZXITHERIILZELDS5.4%R1 >V KEL

AYy NETIL: (W) Ay X

MOERZ—TFE LT, BEIOITZRITEA v XIZLHED1.29 = exp(0.255) =
TH5

LPM (&) Logit (Lb)

HERNDNREDIEFINE EZELURVN  EETS
B39 7)UEORELLE TZE3 TE 0L
ERBZMUITH SO TTILE ORI E T=3% TEHRL

Mood, Carina. 2010. “Logistic Regression: Why We Cannot Do What We Think We Can Do, and What We Can
Do about It.” European Sociological Review 26(1):67-82. Table 6 & D — &Rtk #:
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RIEETILDIZE

Pr(Y)=a+ X+ yD XIEEHREE. DIF2EZL) ICEWVWT. REUIITEILZE
1BMDORICN T 2EXRDEILEZRT
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Prob(Y | X, D)
o
S

0.25 - V /B

0.00
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S
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N
)
|
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FEREZETIVL (AP Y ~) DIFE

+ X +yD
pr(y) = —P@HPXHYD) o, s SR OB i DR

1 + exp(a + pX + yD)

DEAAERENMRDEICEDER S (REIIEERDETII R LA Y XDz 8)

1.00 -

AD1 = AD2 0.25

Ay # Ay # Ay, # Ay,

0.00 -
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BREEERTTILEOYY FEFILDEW

MmE CTREDIEENZ DS Z EFIFIF 7RV, I IFREEEXRETETIL (+ON
AMRERE) Z@E>TAMULTHLL

o IRIEMEERTTIL | BRYIEXRDEERL. KDERICERLYLT L
e OYVY MNETI | BEIH/E A vk ZR L., BERGEIRITE L L

EIFWZ, AYVY M EFTIDERMNS THEEDEICKDEHER BRI TENIE.
EREZBIRULIEDIEA D T BHDICHZILD*™

Tl URBERIBEY VI —HEEROGEIERENARET 22 ENHE DB D, ZDRREICDWTIEBloome, Deirdre, and Shannon

Ang. 2022. “Is the Effect Larger in Group A or B? It Depends: Understanding Results from Nonlinear Probability Models.”
Demography 59(4):1459-88.72 £ [CE£ L L)

*ZFDMRABBERO/INY I —2 3 VI DWTERICH DStatad — RFTE TR L TWSER & ULTHIZ IEUberti, L. J. (2022).
Interpreting logit models. The Stata Journal, 22(1), 60-76.
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FIERRFZETILICE T B RFEIE

FEMRIEET IV CRAMNRZETE T 2BTICIE. ASHDOEERZRDDHNEND
%o RDIDDFTEND S :

FHHEIC & 1T B RFEER Marginal effect at the mean, MEM

MY BH 2 INTHIEICEE LD AT, EIDSIEMDOE{LZE H B

RKRIEICH 1T BPR5EE Marginal effect at representative values, MER

MY BB A SHDOEDICH EDKHFEDEICEE LT, 1BUDELZEH D

|

LI5PR5R%NR Average Marginal Effect, AME

—ANOEDDEBREDEC EICRFMRZETREL. TNSDFIFTZ LD
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FiEIC B 1T B BR5REIER MEM / (KRIEIC K 1T S RFAZIE MER

EEICEH TBREAZIE MEM

APr(Y=1|X,=X,, . X, =X,)
AX,

MEM =

M ZHE TR THECEELLEE (IRTHFINAEACEVT) | X,
ARSI U o & & ICREEN & DIREZ(T 3 h

RKFRIEICH T BRFR MER

API‘(Y= 1|X1 — xl, “',Xk — xk)
AX,

MER =

AT

HDEME=EE DS

FHICHEWTX, PMBEAIEML e & FICHERNEDEEZ(LT S H
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PR3N ER AME

F1IPRIFTFHR AME

1 O APHY. = 1|X, = xy., -+, X, = X,
AMEz_Z (l | 1 1i k kl)
N AX,

=1

XMBEMIEM U e & EICHERNEDRER(ET 20 %. INTDEAICDNWTF
19U 78

MEMEZELGD, EEDEADEZETE L TVWESEWVWSF AN H D @ : smEHH®

VEHICEEFNTWSE EE, ZOFH%ZE E > TefAA—Tc & L0671 ITBEEBRA—E WS DIEFHEBWICTE
LG W)
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FIRRENERD

Pr(Y = 1
log =D 05403X+08D & SHERERAES N T 2.
| —Pr(Y = 1)

COHEHRZDL EIC. BREACODWTD=10EEDFHEXRA)ED=0DEED
THIFEER 2) Z5TE L. MEDE (1) - (2)Z & 5,

(1) (2) (1) -2

d X D PriY=1|X,D=1) P(Y=1|X,D=0)  APrY =1| X, D)
1 24 1 0.735 0.555 0.180
2 31 1 0.774 0.606 0.168
3 15 1 0.679 0.488 0.192
4 05 0 0.611 0.413 0.197
5 43 0 0.831 0.688 0.143
6 22 0 0.723 0.540 0.183

AMEIZ. (1) - (Q)®

I~

Z35ME 0.177,
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SEFRDIRFTENRDLLER

MEM, MER, AMED3FEEDRRMEEZFNEFNHEL., HEREAHEBRUTH LD
(5.3.1)

[RESNEIFENZFESDOHNLWN?
o MR EZ D /=W & S IFAMEZ{E S

e JFEDEFICHITZRAIIEZAD IcW & ZIEMERZ(EDS
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FIIBRFTINR & FBlfESR

. margins, dydx(gender) :zi/;jlzﬁ%ﬁj]%%%ﬂ__\a—%

Average marginal effects Number of obs = 2,805
Model VCE : OIM
Expression : Pr(ojt), predict()
dy/dx w.r.t. : 1l.gender
Delta-method
dy/dx  Std. Err. z P>|z| [95% Conf. Interval]
Jender PrY=1|X,D=1)
Men .0555924 .0185711 2.99 0.003 .0191936 .0919911 — Pr(Y — ‘] | X, D — O)

. margins gender o SH|fESS (D DEIDN—TUD(MNEQ)CHIcd) ZFwnd D)

Predictive margins Number of obs = 2,805
Model VCE : 0IM
Expression : Pr(ojt), predict()

Delta-method
Margin Std. Err. z P>|z| [95% Conf. Interval]
gender
Men .391041 .0125754 31.10 0.000 .3663936 .4156884 PI‘(Y =1 | X,D= 1)
Women .3354486 .0130598 25.69 0.000 .3098519 .3610452 — Pr(Y - 1 | X D o O)
— , —
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RICERETINEOYD Y FETILOFIIRFA R D LEE

RIPHERETILEOY Y M ETILOFIRFAMERZLLE L LS (5.3.3)

LPM Logit - AME
1l.gender 0.054%x (0.018) 0.056%x (0.019)
2.gender 0.000 () 0.000 ()
1.educ 0.000 (.) 0.000 ()
2.educ 0.052 (0.030) 0.057 (0.031)
3.educ 0. 154%xx% (0.033) 0.160%xx% (0.034)
4.educ 0.278%x%x (0.032) 0.280%%* (0.033)
age 0.018x% (0.007) -0.002x% (0.001)
c.age#c.age -0.000xx (0.000)
_cons -0.127 (0.151)
N 2805 2805

Standard errors in parentheses
* p<0.05, xk p<0.01, **k* p<0.001
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2RIADFIIRFMRDTV RS NG VWERH

Pr(Y = 1)

lo = B, + p,Age + B, Age”
T TPy = D) Po + PrAge + prAg

Pt DEXMBINT D150 I Agez—E & Ufc D A TAge2 M BEMLIcEED
XTEA v X DIES

BADLANILTIE TAgezE—TE & UTeD A TAge2hM BAIEINT %) CEIEEEL
I DTEW, ZDceh, Age2DRFEMRZEIMTKD D I EFE TSR

margins AN Y RZHE > T XS XLGERMICKITEFHEZ KD TZEDEENLRE
RZ O DHYK L
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IS

O3y N ETILTHEREEIRBDITDO & E ERRICHBRZEZIDZENTES

Pr(Y=1)
log —P(r=1 Po+ DX+ L + 3 XZ

CDIZEDH. JWHA v AT TEHRL., BENEDEEELR DN ZFIRFIE
ZRWTCFzv I I5ELL

TRUVERIRERSHD.BERDO "OYY NETIVICE T2V TIVELROMEE) X710 K Z2&R
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FREEROZ7AY kD ERDOMRIEERICK>TEGSED?

\/
%

Ex I EHET B Y,

[Tl
Bt
N
\H|

MR, FHn. Fhp2zE. FE. EnlxFin. MERIxFE

NETILEHEEL. BRIRZERRLELS (5.3.4)

Average marginal effects of age

25 35 45 55 65
Age
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B8 - EEEA T O#ERR & RHlgIfR#D/IN1 7 R

P
X > Y
(B EZE ) (WHEER)
y P
“fo 12 UIREIE Z
HICIEIR N0 (Z2'%)

XEZDOMHE ZEYDMHE Z#iHlan DRE & FHlIERDXDHRIBMD K/

y=0 p2>0 Bi> P ——Z% I LR & B HEST
7 <0 p2<0 Bi> B — 2L W EBARHEST
p<0 B0 p<fi — 2EFEEILAVEBINES
7> 0 p2<0 pi<pi —Z%HEH LR &R
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Y METILDEEREXER

log[Pr(Y = 1)/(1 = Pr(Y =1))] = B, + X
log[Pr(Y = 1)/(1 =Pr(Y = 1))] = fy+ i X+ fZ

2DDETILOFREZ LU, BMHERIOZERDOE N Z S > TEARHEET /1@/HEETP
ENBROFSZHIT S5 EIEFTERWL, DULERULICWRS !

o TNFNDETILICDWTAMEZETE U TLEE T B (Mize et al. 2019)

o WA Vv IHDZEALICDWTELNH B5EIE. Karlson-Holm-BreenD ERF 7
s (10E) ZfED Kkoneretal, 2011)

Mize, Trenton D., Long Doan, and J. Scott Long. 2019. “A General Framework for Comparing Predictions and Marginal Effects across
Models.” Sociological Methodology 49(1):152-89. mecomparef#{ T 1T 8E, =il . https://www.trentonmize.com/software/

mecompare

Kohler, Ulrich, Kristian Bernt Karlson, and Anders Holm. 2011. “Comparing Coefficients of Nested Nonlinear Probability Models.” The
Stata Journal 11(3):420-38. khbBE#{ TR1TRIEE, EM : https://www.stata.com/meeting/germany11/desug11 kohler.pdf
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IR ZNDE X

O AT4 w7y

O

IS AT [ &L T

ETILICE DD ZEDTE DML T DEID

B IZMEBEHOE1DSELLEWES DT —AMZ10TEI - EE =N TE D,
FNZBIDEHERRENARNLZEICRDZEINTWS,

SEDOJTIX0: 1781 —X, 1: 1024 —R DT, 102{E

Peduzzi, Peter, John Concato, Elizabeth Kemper, Theodore R. Holford, and Alvan R. Feinstem. 1996. “A Simulation Study of the
Number of Events per Variable in Logistic Regression Analysis.” Journal of Clinical Epidemiology 49(12):1373-79.
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ST TR DERE

Y
X 1 0
1 150 300 450
2 0 400 400

TETAZ UTURSTHMIEHNH BHEEICIE. HERNTITVICEET ST —X

(I DS BEICERAS NS

TETAIOEVWER (BEBMMOEILGE) NMEEEENTVWBIHEEICIE

A

AR

KU - BREHIRIFGICKEL 3D, ONX MEELREZ{E->TWVWDIGE

ICIFFEBICBLSFETNICERICE DT 3

N7 TVEHERUREE UTHWSHEIRIEVOARBRETIDL S BREED

BWHERESR L. HNIEAT TV DREREZEZS
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Oy METIVICE T DRERE

Stata®D H A ICH TS Pseudo R2IFBELURERMEFEENDIEETHD., UTDLDICE
log L(My,;;)
log L(M,;

%33 Pseudo R2=1—

ntercept)

SHLURTEREUCIFEWB WA RTBEEENH D . 1 ITCox & Snell's R2°Nagelkerke's R2&
Wo fciEENfEDbNE 2 &EHH B

ssc install fitstat // install package
logit vy x

fitstat

HE55h. RERBMORKNZRICT D EICTHEDEIRIERL
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Dy NETIICEITZ Y 7IVE LB DMERE

2DDEBZZY Y TIVAEBTRUMIZIZHE NS EAYY N ETIVEHET B

E. XDREBUSADIZSDBI D REWCENND ST, XOFGRFAMRZETEL
cEZICIFED LB, AKDEBDIESHXDBRBNAKREVWE WS HERIRRHNE %
END D, REEREBEZEUHEICH,. AIUEENEZIDE

TV 7IERZTOHBRICIEFERNICIET T I FIRFANRZFED T ENHERS

hT L) %) (Mize et al., 2019; Bloome & Ang, 2022)

—H. AVALHBMEIARE U TEETHDET BN (?7) H3HSD (Kuha & Mills, 2020;

Hagenaars et al., 2024)

Mize, Trenton D., Long Doan, and J. Scott Long. 2019. “A General Framework for Comparing Predictions and Marginal Effects across Models.”
Sociological Methodology 49(1):152-89.

Bloome, Deirdre, and Shannon Ang. 2022. “Is the Effect Larger in Group A or B? It Depends: Understanding Results from Nonlinear Probability
Models.” Demography 59(4):1459-88.
Kuha, Jouni, and Colin Mills. 2020. “On Group Comparisons with Logistic Regression Models.” Sociological Methods & Research 49(2):498-525.

Hagenaars, Jacques A. P, Steffen Kihnel, and Hans-Jurgen AndreB. 2024. Interpreting and Comparing Effects in Logistic, Probit, and Logit
Regression. London, England: SAGE Publications. .I 21
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70OV NEIR

Long, Scott J. 2009. The Workflow of Data Analysis Using Stata. Stata Press.

{ERIZH

Mitchell, Michael N. 2021. A Visual Guide to Stata Graphics, Fourth Edition. Stata Press.

Mitchell, Michael N. 2021. Interpreting and Visualizing Regression Models Using Stata,
Second Edition. Stata Press.

Visual overview for creating graphs. https://www.stata.com/support/fags/graphics/gph/

stata-graphs/

Stata Visual Library https://worldbank.github.io/stata-visual-library/index.html

Stata Cheat Sheets https://www.stata.com/bookstore/stata-cheat-sheets/
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https://worldbank.github.io/stata-visual-library/index.html
https://www.stata.com/bookstore/stata-cheat-sheets/

StataTOLEESF - AV AT« v 7 0lEo1h

WAz OlE Dt DERE

Gordon, Rachel A. 2015. Regression Analysis for the Social Sciences, Second
Edition. Routledge.

WURFAFE, 2021, TStatalc £57—Y AP EDITOERD SERHER R

Ty HEREE

A AT 1w 70ES

Long, Scott J. and Jeremy Freese. 2014. Regression Models for Categorical
Dependent Variables Using Stata, Third Edition. Stata Press.

THX A TI700E< SWH D ETH. BIRAMIBEED T RFIFIFITRTE>TVWET)

Cameron, A. Colin and Pravin K. Trivedi. 2022. Microeconometrics Using Stata,
Second Edition. Stata Press.
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[Bl)@ 3t DEEWT

SHEXK - NHEE—BS, 2021, OIBZMARICH TS ERIGEDTTOEAICED
5EEE#E) ULNEBZEIHEL 92(3): 178-87.

Elwert, Felix, and Christopher Winship. 2014. “Endogenous Selection Bias: The
Problem of Conditioning on a Collider Variable.” Annual Review of Sociology
40:31-538.

Keele, Luke, Randolph T. Stevenson, and Felix Elwert. 2020. “The Causal
nterpretation of Estimated Associations in Regression Models.” Political Science
Research and Methods 8:1-13.
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WMEE, 2021, TBURZFCHERER @ LLBEHSRASBastz1 alkEE.

ZHAK - KA RI Y T L, 2019, TIEIMEIEAF  IEUWEHEDZH DE
Bitm/STEREFEOER) RivEEmT.

Huntington-Klein, Nick. 2021. The Effect: An Introduction to Research Design and
Causality. https://theeffectbook.net/

Cunningham, Scott. 2021. Causal Inference: The Mixtape. Yale University Press.
https://mixtape.scunning.com/

Morgan, Stephan and Christopher Winchip. 2015. Counterfactuals and Causal
Inference: Methods and Principles for Social Research, 2nd Edition. Cambridge
University Press. (588 58R, 2024, TREXERRHER HAESE. )
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do-file editoriciXb 3 FT7FANITFTaH>

Visual Studio Code https://code.visualstudio.com/

BRSH | StataZz ELRITNILR SR WH IR T\ https://zenn.dev/nicetak/articles/

stata-modern-2025

GitHub Copilot (4

ERRAD  IC KD O— METTREEE

Atom https://atom.io/

Al
~
/%

I TED

B#E% . language-stata https://atom.io/packages/language-stata

HydrogenZ {£ 5 J57% & stata-execZ £ 5 FEMEA SN TWBH, /XY OV
i < IR W A [Estata-execD D W e SAEE, Windows/Z & TERWLWMNH 7
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THK>S (6.1-6.5)

FEBRL FEEHD
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D
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ZILTER, 2022, "HEEIRINSHBIHAEEEEDI TV I—1KE MEREBERMEA [ 1= - @A - EICHAT MR
2 —ANOEDHENDZRKETEZZ2HSDORBRICHAIT T, |EE1 20-41. https://www.mof.go.jp/pri/research/conference/fy2021/
shigoto_report.html 128



https://www.mof.go.jp/pri/research/conference/fy2021/shigoto_report.html
https://www.mof.go.jp/pri/research/conference/fy2021/shigoto_report.html

Excel7 71 ILZWVWTIHREI D (/I\Y—1

B U SEDE Dsheeth 57 5Excel 7 7 1 IV ZERGEH;IAFHF. 1 DD T —H |TH
BULIEWEEDFIE

1. sheetziEE U T5H:HIAD
2. ZMDsheetzixI ZTH=ZIERRL LT, ;RET 5
3. RDsheetic DWTHRU K DICFFHAAA. BHZ1ER. RF

4, 2DDT—4H ZTappend TIEE

7 loop_macro2025-09-02.dox =, Excel7 7 1/l ZFHZHAALTHLELD (5.1)
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Excel7 71 IV 2HWTHET S (IN\Y—22)

FUBEDERD T 71D 575 5Excel 7 7 A ILZBRGEHFIAFHF. 1DDT—4

IcHEESULIEWSEESDFEIE

1. sheetziEE U T5H:HIAD
2. ZMDsheetzixI ZTH=ZIERRL LT, ;RET 5

3. RDsheetic DWTHRU K DICFEAAM. BHZ1ER. REF

4. LI EDFIE%=forvaluesZHWTEDIRU

5. fEBUTcT—% Zappend TS

APALTHED (7.2)

L

B DEXcel 7 7 1)L ZEDIRUE
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%2 DR UAIE : forvalues/foreach

forvalues|iZZ b I 2 HEICXT U TIED IR UVAIBZEITT 5

forvalues 1 = .. {

}

foreachldZbL T 2 XFEHICHT U THEED IR UVILIBEZ5E1TI S

foreach w in ..{

BDRUFENTHLBED (LEOFITIEiYw) [CDOWTIE ' TEHD
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¥#EDRUMDH U : local/global macro

local¥ 7 OIE—RFICDHFEVOHE S, glocal¥ 7 OlE—ERI1TT
WTWBRD FXKFEMICAETEHEVTHEIT I ENTEDEVWDRTER S,

local~ 7 A&~ ' THA. global¥ 7 OldsZEDF3 (FflEs{} THD)

EWR T T

o —BEHICHEVET (FNLUEFEDLZW) BEICilocal¥7 OEUTERT S

e —EDI—RNANTHAEBEDIRUVMHUOHITHESIEglobalv 7 O&E UTEERT
%o Flcglobal¥Z Hldmaster7 71 ILNTEERIT DIEOHLTE (EIHICE
L\ feglobalhMtt Ddo-fileN DB ICEE T S AIREEN D S fc D)
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1 AREEZEILTS
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12 IRER

FI X (PEREXFELEFEBGEFE) |/ Ryota Mugiyama (Department of Political Studies,
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BEHTH)

CDEIF—THR>TLWHEAREAREEDONRZR>TVWERT

133


https://ryotamugiyama.github.io/seminar_sociology_r/

