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4> O85> 3>
e CNZET : HetREHERICE DI
o [EIFDHr. BAERERZHWTRERR - KERIEZHTEIT D,

o TNH'S : BEHE7TO—F
o UOXBFETILDINSAYDHERUVRERES =2 —23>

o RRMYIAT—)L : M7 TO—F D - 55+ €U TREWDITZESN,
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IERAZEST ILDHETE ERAE

o ZUORBRHERMNSE/EONDETIUFUIEUIFIERAZ(CTRD,
o HDMWERIAR I & SRR DIRIZEE CTEITD L(FBRS7RUN,

o TDXIIMBEIC, UIFUIERIEIC KD/ S ATHEEZITD,

o IFEDN :
1. BRIUE S RGEE 71
2. ZIB&ERTES)L  O>v bEFTJ)LETOEY M EFIL
3. RO S =27 : BURRELT
4. (BRI EISAEER) T — R 0 v IR E DM SEER
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vy hPYvD

WRZM y RERD. TOBEESE f(y;0) EU. 0 FFRIISAS,

EEMMISEL < ERMLENTNB ERET 3.

F—% {y; },_ IESN. SBREIRINDE— (i.i.d.) (T f(y;6p) MBERSNTNS,
o Oy [FHRHD/(SAH

T—Ib: KAVS A 0y & =5 {y;},_, ZRVTHET 3,
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mAHEES (Maximum Likelihood Estimator, MLE)

« =5 {y;};_, CAIZREBBEUTOLSICEET S,

H f(yi; 0
1=1

o =4 {y;};_ | BRI IHERE /(SAY 0 OBHELTRLUEED,

o XWEZEND I AEREZHNDZ ENEBLN,
log L(0) = > _log f(ys;6)
1=1

o RALMESEZUTDRDICERERT D,

A, = argmax,_g log L(6). 7/ 55



Gl:aA1 >¥=lF

o UTOMERZERY, Z2EXD.

v _ 1  with probp
" 10 withprobl —p

« F—5&UT N BOI1 > BFDERIDONBELED. {yi}Y,

o LERZ(L
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A ASTETIVICHE T B HEAE

o XIENHLERENZ
1=1

— Z 1{y; = 1} logp + 1{y; = 0} log(1 — p)
i—1
= Nilogp + Nylog(1l — p)

czee M=V 1{yi=11LNy =N 1{y; = 0}

o« HBAERBAICTS oy 1 Ni/N 123,
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0 = argmax, g log L(6|z;).

e RALHEEEL—TEDRENEET. UTOXDNMEEZHIZT,
o —X% (Consistency): As the sample size IN gets larger, the estimator is getting
closer to the true value 6y

o EmAIEFIME (Asymptotic normality): The distribution of 0 is approximated by a normal
distribution as the sample size gets larger.

o FULIHEENNURIEBEERIEZEZZR,
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HIPRIIGEIEZ 2L (limited dependent variable)

o RAHEENKLSHWVNSNDIDE., EBRELNFHIRNGT —X

o Bl : THE(A=—)EER. HhTTVUNDILEE
o ZIBERETIL. ZIEEREFTIL. IBFAHESERETIL

e B2 : FIBHIDEE
o B\ TCULWRWES., BREOLEFHFIND,
o h—Evw EFIL. NV OY>OH>T)LZLOS3>EFTIL

o B3 : BEUEDHZHNDIE
o JRIZV>EIIFETIL

e RI—XTl& ZIEER - ZIEERET)ILZFLITIRD,
o ZMDAICDUNTIE. Wooldridge "Introductory Econometrics"ZZH,
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BB D —EZ(Y = —EH)DET IV

o WERAAZEHNST = —Z (0 or 1) EIRDEFTILEZEZZTULL,
o 1 : @& DHMEDRLD
o 512 : HDBIRMZBAT DN ULIRLHN

o I3 :ALE (FRU—KX> ) OBEHE,
o M7 P(D = 1|X = z) OFFECHVTIEZTIERIRET LA UKL UIEBLSN S,

o B4 : O—>2FEE. TRWEENO— > ZH&T I DINEN.
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RAERET I

o HEEHBAZEIINSY = - TCHFEIRETILZEDS Z &0k,
y; = Bo + Bix1i + - + Brxxki + €
o RHEREFTILEFEIND,

e MBS EFILOTRTBRHEN [0, 1] RREIOIMCH SETEE.
o BEFBOFRNERZ D7D E(C (FRE

e L(IWVR. BEMHERET)LIZULLULIEALSNS,
o Fe2 : MEER =B ENEEDOUIEYS, =28 (BETER) ZFZE](TIRZ B,
o EUNFEDZERDZRE(ERRR)DHCEEENHBDIRSIE. CNTHRRSEBZLN,
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—EREZEHDETIV

e UTDEFINZEEZRLD
d; = 1{Bo + Bix1; + - - - + BrTrKki + € > 0}.
. 1{-} (F#87~EE%K (1 if TRUE and O otherwise)
o BRIR1: #EREAZEN d; M EEDIL—I)LZmIc T EEC1E7RD,

o fEIR2: d =1 &£UW\S #EIREY] ZEo>lz& SOz AN x;ﬁ +€,d=0DEZICFIFAN 0 &
RBEBEET. BOOMANGEKRIELT DL DEIRZITO TL\B,
o JGE., BEEUEIRETILICBVTEEL L,
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irZ=1A(CRIT B INE

CDEFTIVFINSAG(CEAUTIFRRZICIRD TULVD, OLSTIFIEEAT],
iRZEIR € (COMDIREZEL Z&ET. RAECHEZITD.
REIE € DN ZE G(r) = Ple < z) &EEE
Flz. x.f= o+ Bz + - + Brrki EEE.
d =1 ERRDHEXL

P(d=1|z) = P(z;8+ ¢; > 0|z)
= P(e; > —z.f|z)
=1-G(—=z.0)
= G(z;p)
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KREOZETIV

o JOEBY MEFTIL: € MEEEMDMICHAED . DB
G(x) = ®(x) = / o(z)dz
CCT () (FEEIERDMOEERLL
o O2w MEFTIL: e FOZRFT v v IDMICREDS. DB

2) = exp(z)
1 + exp(z)
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JOoEwv M EFI

e IRE : e~ N(0,1).

e CDEE, d; =1 LIRDHERE

T ®() (MEEERDMOIMEL
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O>wv MEFI

o IRGE €¢; MOZRFT« W IDMICHED.

e CDEE, d; =1 LIRDHERE
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INS A DERIR - PRFAFHR

o IMILETILDT —RAERIRD T, I\SATDIEZDEDISEAEDNDEIZENIREZE TR,
. Bk P(d; = 1|z;) = G(z)8) &8<.
o« TH 11, OHEEADMR(S

8$ki

= G’(wgﬁ) X By,

o JOBw b G'(z;8) = ¢(z;8) (pdf of normal)
o Gl = 2 (1 e )

14-exp(z;5) 1+exp (z;0)

20 / 55



PRYF3IRDETE

o fE4ZDERICEICEHEL. TNDOFEEHZ LD

OP(d; = 1|z 1 &
¥ 3 G - e
g i=1

o« U2 TILDOF T TFHEIT D

(9:cki

= G'(Z'B) x Br
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—IAtKEREAZEEDET )L DHETE
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WEICKILS : I\SASDIERIE(/ —TUE—>3
=)
. EFLOMHEL. BHTES - TERVSATERATSUEL B S,

e F7OBY MIHBWNT € ~ N(u,0?) EEX., BIMNRISAY (u,0) BEZS.

e TOEE. d; = 1 ERBHERG
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location and scale normalization

o [EXHBE

Pldi=1)=& (BO+leli‘|—""|‘BK$Ki‘|‘N)
o
e E5/LLE. BHIE [y & BREEDFY u (FRMECHEETEIR,

o =0 EWDIERENE (location normalization)

o« BEFI/LLE. I\SAYELBREBEDFEEREDILE /0 EWLWDSHTENS,
o INRTD B & o ZEHEBLTHEELBRUICIRD,
o 0 =1&EWDIEHRIENKE (scale normalization)
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—IEEIRES VDL ERIE

« T4 {dzamz i—1"
o JLEREX

L(6) = ﬂp(dz O)I{d 0}p(d )l{d =1}

1=1

e O>vw MEFTILDIZS :

ﬂ 1{d;=0} exp( ,B) 1{d;=1}
1 1+exp( ) 1+ exp(2;5)

1=
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MENAERZ & BERE(L

o O2v M EFTILOIMEALERIEL

N /
1 exp(z;5)
log L(0) = 1{d, =0}1lo +14d; =1
g L(6) 2221 { J g(l—kexp(a:;ﬁ)) { ; (1—|—exp(wgﬁ)>
o COMHILEREERKANICTD/I\SASIFEFNC(ZESNIRV. -> FUBESTE

o O2Y M EFILTIFTWHRAERBZF/I (S A (CEALTCMBEERTH D, BEFEILERNES.
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(BFT) ZIREIREFTIVICHITBIENE S IRIEEER

o LEKE NI D LT, SBAZEIINEGERZEZ LMHERR L) ZREL TS,
o TIEEIRETIVICHEITDHRMELICREENDDIZEEDSTDN?

e 1> bO—JLEE%ERD” 7 0O—F(control function) EFEEN B EDN UIF UILENDN S,
o Step 1: NEZHZIRMFER ENEZECOFT B,
o Step 2: Stepl TESNIE"EKE"Z. ;tDOETIVIENNRRAZEE U TAN,. LA THE
EIT D,

o XL IE KERBRL N Wooldridge iR EEZSHE,
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d— Rl : BRESZFOREER
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fl : BREZIOREEZR

Wl TRICKDT—HDITAFI] OENSHEEREL LD

S—AT7A)bpolitical_party,csv (FUTFEDSFI>O— RA]
o http://www.tokyo-tosho.co.jp/books/978-4-489-02424-5/
o [BIEE&(IMoodleZzZ=H8

T —4  RAHHEEE) (RILABOAKRT —5 (85 <RUT—4)
o HFFINUIERRST —HFHHUSAIEE,

« NEF
o #RIEZETILODHETE
o OZw b - JOEY MEFTILOHE., FRELLE
o PREVNERDTE
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http://www.tokyo-tosho.co.jp/books/978-4-489-02424-5/

E#H4 s Ap
female Y =—
age ik
income Fhig (EALHM)
educ HEFL

value_family {=iBYZRER:

social_class tt=EfE

LDP BRESFY=—
DPJ BERSFHGY=—
COM HERZFY Z—

marriage fEIEY = —
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R —EDHEE

o LIIAIZRIRER : [BIEFNAZIT C. WEEREEREOEREZHDINE] (CHLT [Z2DF
>1 A5, [ZSBDIRN] K1 ZHD.

o HRPEE : MRICHEEHREZI0ERETHITDE, HRTEEFESITAAETDEBNETIN? | (T
LT, 100 —& L. 1IH—&T,
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11— RO%(R

e fixest/\WH—Z(CHITDfegmBEE=EFIET D,

o RICTTMBAD TWLBgIlmBEEEDfixest/\—=3>

o glmld generalized linear model (—i¥{EARAZESIL) DEEFR
o [RRINEDETEI(C marginaleffects/\wo—%FIHT B,

library(tidyverse)

## — Attaching core tidyverse packages tidyverse 2.0.0 —
## v dplyr 1.1.4 v readr 2.1.5

##  forcats 1.0.0 v stringr 1.5.1

## v ggplot2 3.5.0 v tibble 3.2.1

## Vv lubridate 1.9.3 v tidyr 1.3.1

## v purrr 1.0.2

## — Conflicts tidyverse_conflicts() —

## X dplyr::filter() masks stats::filter ()
## X dplyr::lag() masks stats::lag()
## i Use the conflicted package (<http://conflicted.r-1lib.org/>) to force all conflicts to becomggiif%ﬁg



nE I-R%Jl.lﬂ

summarytools:

## Descriptive Statistics

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

dataf
N: 759

:descr(dataf, transpose

TRUE,

stats = c("Mean",

educ

female
income

LDP

marriage
social_class
value_family

257.

N DO O

19

(6]

[l I O BN O]

21.

[l IO OO MO NN IO MO

2000.

10.

llMaXll))

33 /55



R ET )L THEE

o FI(IIRLAERETIL

resultl <- feols(LDP ~ female + educ + marriage + income +
age + value_family + social_class,
data=dataf, vcov = "hetero")
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HETEFESR

etable(resultl)

## resultl
## Dependent Var.: LDP
##

## Constant -0.3006* (0.1500)
## female -0.0078 (0.0309)
## educ 0.0021 (0.0077)
## marriage -0.0215 (0.0319)
## dincome 6.79e-5 (8.95e-5)
## age 0.0088x (0.0039)
## value_family 0.0269*% (0.0118)
## social_class 0.0266*%*% (0.0089)
#® ___
## S.E. type Heteroskeda.-rob.
## Observations 759
## R2 0.03450
## Adj. R2 0.02550
## ——-

## Signif. codes: O '*xxx' 0.001 'xx' 0.01 'x' 0.65 '.' 0.1 ' ' 1

35/ 55



R HERETILOTF AR

pred_linprob = predict(resultl)
summary (pred_Llinprob)

## Min. 1st Qu. Median Mean 3rd Qu. Max.
## -0.02151 0.14250 0.19382 0.19236 0.24245 0.40993
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O>y ML - JOEY ML

result2 <- feglm( LDP ~ female + educ + marriage + income +
age + value_family + social_class,
family=binomial(link=1logit),
data=dataf, vcov = "hetero")

result3 <- feglm( LDP ~ female + educ + marriage + income +
age + value_family + social_class,
family=binomial(link=probit),
data=dataf, vcov = "hetero")
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HEEFRRDLER

etable(list(resultl, result2,

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
#H#

Dependent Var.:

Constant
female

educ
marriage
income

age
value_family
social_class

model 3

-2.885%xxx (0.
-0.0227 (0.
0.0109 (0.
-0.0876 (0.

0.0002 (0

0.0357x (0.
0.1038*% (0.
0.1030*% (0.

LDP

6200)
1169)
0288)
1162)
.0003)
0153)
0447)
0344)

S.E. type
Observations
Squared Cor.
Pseudo R2
BIC

Sienif. codes:

result3))
model 1 model 2
LDP LDP
-0.3006% (0.1500) -4.931xx*x (1.108)
~0.0078 (0.0309) -0.0347 (0.2069)
0.0021 (0.0077) 0.0200 (0.0505)
-0.0215 (0.0319) -0.1398 (0.2026)
6.79e-5 (8.95e-5) 0.0004 (0.0005)
0.0088% (0.0039) 0.0603*% (0.0272)
0.0269% (0.0118) 0.1781% (0.0790)
0.0266*x*% (0.0089) 0.1805*xx (0.0611)
oLS Logit
Heteroskeda.-rob. Heteroskeda.-rob
759 759
0.03450 0.03297
0.03598 0.03574
767.08 769.74
"$x%x' 0.001 'xx' 0.01 'x' 0.05 '.!

Heteroskedas

0]
0]

6.1 " "1

Probit
.—rob.

759
.03335
.03628
769.34
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O>v MESIV - JOEY bEFIIVOF IR

pred_logit = predict(result2)
pred_probit = predict(result3)

summary (tibble( pred_linprob, pred_logit, pred_probit) )

#i pred_linprob pred_logit pred_probit

## Min. :—0.02151 Min. :0.05059 Min. :0.04211
## 1st Qu.: 0.14250 1st Qu.:0.13683 1st Qu.:0.13656
## Median 0.19382 Median :0.18449 Median :0.18535
## Mean : 0.19236 Mean :0.19236 Mean :0.19223
## 3rd Qu.: 0.24245 3rd Qu.:0.23687 3rd Qu.:0.23934
## Max. 0.40993 Max. 0.45163 Max. 0.43260
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O>v MEFTIVDIRTFTZIZR
e J\WwHT—= marginaleffectsZ{FESDEULESIT—HMHEHTOIERLVARMNDTZDT. FEt8E
TYDFET,
o I xp; DHEENDTIR (L

8P(dz = 1‘332) o

exp (wgﬁ) (1 exp(wgﬁ) ) ‘8
) k

T + exp (a:;ﬂ) 14 exp (513;5

o K0T, BREFACHITDIFTAERZTIAET D
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i + PRI

o ZENAIDIRFAMNRDOFIIEZEAELLD,

dataf %>%
mutate( pred_logit_prob = predict(result2)) -> dataf
avg_prob_1_prob = mean( dataf$pred_logit_prob *x ( l1-dataf$pred_logit_prob ))

marg_effect = avg_prob_1_probxresult2$coefficients
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LEE : O>w hDIRFZNR EREHERET IV

comp <- cbind(marg_effect, resultl$Scoefficients)

colnames (comp) <-
print(comp)

##
##
##
##
##
##
##
##
##

(Intercept)
female
educ
marriage
income

age

value_family
social_class

c("logit", "linear prob")

logit

.387400e-01
.199774e-03
.004215e-03
.094338e-02
.430607e-05
.037433e-03
.667461e-02
. 704414e-02

linear prob
.005961e-01
. 766338e-03
.089769e-03
.153829e-02
.786181e-05
.773320e-03
.691259e-02
.659635e-02
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=R ASARAYGA NDITSFAS2D

sm> . Dube and Misra (2021) Personalized Pricing and Consumer Welfare

SHIAKRZORFTEI=EH Ziprecruiter.comEWD A SA KA B MEBHOLTTSAMS >
JDEERZIT DI,

o N

o Ziprecruiter.com MDATT

o EERDFTH 1>
o EERODFEER
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Ziprecruiter.com

o A>SA > RAYA Khttps://www.ziprecruiter.com/
o KEEE (jobseeker): fHF}
o IR ATEZE(employers): B&l. DHTDOEER

o ft#EH : AR X OUT> 3>
o EERET : 99 RJL/H
o v >t)LEH
o fIARTEEDEREE
o [RRERXZFTOURARAKIL)
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https://www.ziprecruiter.com/

N—S hyT

ZipRecruiter

Job Seekers Small & Medium Businesses Enierprise BUsnNesses Pasta.Job

“ Hi, I'm Phil, your personal recruiter.
- Search for jobs or let me help you
discover new opportunities.”

i
-

Job fitle or Keyworng Search city, state, or remaole Search Jobs

Sign In
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REgEEAlDWebsite (2 2 £ 2 BIRT)

All Jobs

Economist Jobs Economist Jobs in Chicago, IL

Get fresh Economist jobs daily straight to your inbox!

Enter your email address

Create Alert

By clicking the bufion abowve, | agree o the ZipRecruiter Terms of Use and acknowiedge | have read the Privacy Policy. and agree to receive email job alerts

7,839 Economist Jobs in Chicago, IL

Chief Economist NEW"
Glassdoor Chicago, IL
Type Full-Time

The Chief Economist is responsible for leading our high-profile Economic Rasearch team
(glassdoor comiresaarch), which is our company's public-facing think fank. The team develops
insights, original ..

Senior Transportation Economist NEVY
Longwood University Chicago, IL
Type Full-Timea

RTI Intemational has an opaning for a senior ransponation economist within its Center for Applied
Economics and Strategy (CAES). The center has a diverse portfolio of contract- and grant-
funded ...

Senior Analyst, Economic Development & Urban Policy
Aecom Chicago, IL
Type Fulk-Time

AECOM is seeking a Senlor Analyst. Economic Development & Urban Palicy to be based in
Chicage, IL, Richmond, Virginia or New York, New York. The selected candidate will join the
Economic Development

How Much Do Economist Jobs Pay per Year in Chicagao, IL?

40 436

Most Popular Types of Economist Jobs in Chicago, IL

Trainge

Entry Level

Habonal Average

$80,267 iyear

Remate

Junior

Top Jobs Similar to Economist in Chicago, IL

Economit Stalistician

Country Econamist

Economic Growth

Business Economis!

156,823

47 / 55



20155FDER

o 20156FF : S22 U DBIRGFZIRDHD.
o 20155°9H : Ekr1 (FEHIE)
o 20155111 : EBR2 (IS4 >2DValidation)

o EFRNISR :
o Ziprecruiter.com(Z#&THIA
o Starter{P% : EEES50AXKE, FHUTL-3DMRTEa>z=EE

s SIOROUTZ 3> DM :
o IR—LNR—= (& (EHETULVR,
o BRDBWDAN (TFBDHATRE) I3,
o XINEME(CHSWNWTHSHTIMED RSN, MATDIRSETL 2y bH— NEHRE AL
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KR 1 : 5245 AfE

o YHHBEE .- O> bO—JLTIL—T : 99RJL
e LERE - MU — KX NI)L—T : 19 RILHMS399 R)LF TOffifE CRandomized 3.,

Monthly Price
Control 99
Test 1 19
Test 2 39
Test 3 a4
Test 4 7Y
Test 5 159
Test 6 199
Test 7T 249
Test 8 299
Test 9 3494
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XR1DERR : FE (k)

04

conversion rate
0.2
|

0.1

0.0

19

<l----> <lee >

59

99

I
159

I
199

I
249

monthly price ($)

I
299

399

monthly revenues per prospective customer ($)

CURA

50

40

30

20

10

(B)

monthly price ($)

-
I I I I I I I I
19 59 99 159 199 249 299 399

50/ 55



>% LNMELEBGERER D S BEHETEN

CCET : SOAMEEEEER(C KD, MMIEMIIAR(BE)ICEZIZENM DM DT
Tld. BERHICWLW SOEERICERTEITDIREN? -> EFI)ILHANE | |

TIEO>DY FMEFTIIVERAWTEHEEBERZHE L LD
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BETETIVDHETE & Mg 1%

o BIBEEMMATINENDEERREETIL

exp(a(z) + A(z)p)
1 +exp(a(z) + 5(z)p)

o p:flifg. x: BEEDEME (BFEMRR. WBiERERLE)

q(p, z;0) = Prob(join|p, x;0) =

e afz) MI—EINBESNZHMA. B(z) B EHECH T BRIGE
. T/ (SAS (G, BEOBMCHKETS

K K
o) = Y abm, Alz) = 3 Ba,
k=1 k=1

o B K WKRE([CHD. -> HiIRFS
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HETE & filiessE 1%

o HEE(F. ZEERZEREUIHIRFEBNTE + R+ IHEE

o {1
o 99 JL 1 -0.33 (95%1EF&XHR]: [-0.41,-0.26] )
o 2491 : -0.82
o 399~JL: -1.15
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REHE(CED < miE(flitg

o HEULHFEZRH AT, —KROIRAZRAXET dmEMisest& U,

($499 price cap)

Expected Expected Revenue

Decision-Theoretic Price Conversion Rate ($ per Consumer )
Pricing Structures Mean | 95% Cred. Int. | Mean | 95% Cred. Int.

Control $99 (.25 (0.23,0.28) 25.09 (23.02,27.48)

Uniform $327 0.12 (0.1,0.14) 39.01 (31.9.46.58)

Personalized (5126,6292) | 0.12 (0.1.0.14) 46.57 (32.89.60.8)

Personalized ($126.,5499) | 0.13 (0.11,0.16) 42.21 (33.41.50.53)

Table 6: Posterior expected conversion and revenue per consumer by

ber 2015 experiment.

o 12H. HHERZ N USRI MER A LOMiR(E261 FIL.

pricing structure for Septems-
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Xk 1 DEDE

o EER2 ([CHUWTIL., EBR 1 + FEHETENSESNIMSH A (CURAEBINC DI DDH ? |
(CDVWTC. BIEERZIT D CTIRIEU TS,
o BINR—Z(Fin-sample TDOFHI, TDZHMEICDULVT. out-of-sample THRELE

e ZM1&. Ziprecruiter.com(dH249 R)LICIE LT ZITD T,
o 249 RILEVDSDIFRERMDEMZBERAITED,
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