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- E5H02I(dependent variable): Z1bJ} &l B0l

o LH&EHCl(endogenous variable)OILt Z1H2l(outcome variable) S22 B
=2J|x 8

- A3HOl(explanatory variable): Z1E &36H= HQl

o ZEIHRI(independent variable), 2l&H2l(exogenous variable), 22 0=
Kpredictors) SC=E BEJ|k &,

= ZeloIM= S-S WoI(FE2 (isHel)ol2ta &t
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OIEW(Causall’ry) Cteot &2t H (covariation)Jt OtLI2E B0 BFAE 0FJ[SH=
KIGl CHoll &1=. Why Y?
. OIZ20| LIOIEE A0k e LIOIENIA 2E0l= IHEIBIO = O|EE ==061HK 242,
. BeH SH(empirical evidence) J|Ek: S1& MIHIC| ZtEE SoHAE 0|12 &S
o 22l= HLCMKILI AYAOZ O|ES =610 FIENCE 2{st 0|2 J|CHHI Bt
= 22 d386tk= 'fi.“ﬂ ’EI_'}% =Holst 28,

. ma&(normative) &= XI: 'M&2 UHIHGHOF StC= =2t JEKl EHEE s et B

(generality)t ZZ2d(parsimony) == OI£2 Jisgt of H2 B 2l0] sigE,
& Ete=SHH Z36HO0k 2

n 0%
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300X} 6l sid, = SKHQI0IA LIEHLI= SOI=2 H0|E EAHok= 212 012 1=

fo
1
O

2| XM (cross-sectional) Hi0]: E& AIAQ] 01 =2 EtI(=J1 JHe! ) 2t k10|

o 20054 JIZE, M 0™ =Jt= CIE =IH=ELH GDP CHHI =HI XI= HIE0I O =27

f

« AIHIZZE(time-series) Hi0[: StLIC| S2F EI2| LHOIAM AlZtC] S =0 [[HE Bi=t
o OI=0IM CHEE KIAIZ2 ol AlIZH01 AI=f0l L2t LELH2I=I1?
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=Sl 0| =2 218t Ml JHXIl =t

1. ME22 SEHQ2I KA JIZ0 £=6HK (EAE MER2 SIS oo, 1 IS B

2. J|E S5BRI0 CHst M=Z2 &1 MIAI: 0101 B0l A= S1&0l CHoll ME22 &9, S M
=2 SEHeIS HIet

3. ME2 ZEHMOI MIA: JIE0 &l ItH (X — Y) I EFE =2 (Z2)0l 2t 0{EH]
=tK=X1E &9

Xl 28 2 23 917

FHIECI HUHIA EEOI HOZ: EF AZO0ILE AIHICIA SEIGHE], 2EtelEl OIEC = EH
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=Sl 0| =2 218t Ml JHXIl =t

1. ME22 SEHQ2I KA JIZ0 £=6HK (EAE MER2 SIS oo, 1 IS B

2. JIE S0 CHet MEZ2 & 21 MIAL: 0101 B0l A=l S1&0l CHoll M=Z2 &9, S M
=2 SEHQI=S Mgt

3. ME2 ZEBQI MIAL JIEM & Q1k2HH (X — Y)JF E& =& (Z)0ll [T HEH
=oH=XE €3

K& 2t 2 81 914

THIEQI A0IM EHEO HO=: EF AFZOILE ARHIUIA E261E], 2Efet=l 0|12 = & X

LH OIOICIGIOt &2 M=Z=2 212IX| JIE ALAEE MAHAIECE AEot JIE AL S0l =&l L

E 2212 gl=XI, CIE HEl|| = ME JIsshi] SOl HIEHA AHE
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PIALEHH ~EIS= Qs &

= [y

[0

XItYQo| 2121012t =&36HJ| fIoi = JHKl =2|& &=
[[t2kA, A2 KH [2EA 3 i 2= CHEJ = SFAIR! 2

1. 211t JIMI(causal mechanism): XJt YE HE A, o H3LAIFI=XI0 CHet ASE

Ol_l
= OI0BIJF £ Mot=0t?

2. A2ttt HI(reverse causality) 22 LIAQ| 2HI: S Al Yrk X9Q| &212 Ot:=1J1? O
JIs48E HiRIE £ UA=I1?

3. SR A (covariation): Xet Y= &HIZ &l #EHO=ZE SZ0|=I1?
4. 5121A EH(spurious relationship): MI32| 2l ZJ1 Xt Y B0 defs =01, =
AOIGH JHF 2EHIDE U= HAKE H0l= 242 Ol DI?
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HERQ| &Xl= = 2k, &= £ YU

i

KIZE ZEXEJE OFR 2l 2 CHHAD otE2HE ZE0| 2tE6HA| SidE £, HIEE 4+ UACHD

=0, =

SHZR2 Z22HO=E A/=Z/(descriptive) (Fox 2016, 3)

‘.

o HCITEXILE =221 JICH(0I2)t 2 XIoh= 2o = ARl 2t=(HI0IE) I HHZ K]
O

U=KXIE E0iZE £

o [[I2IN SHREZ2 et S=tadSE LHAHSHAIRE S0 HRIS9| MIAHIA =11,

9|
IRESSEREESS
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SelstAtH, SHRER2 1 XHIZE SIS AEAHO=E H0ix= 2101 OtLI2 ZHEHSHEA R2ldl
ol E4=SHE 2 X31610{ 20i=E &

« FXH XSEE JHKIKIE JISH Z2dE JHKIXI= 42
- Y HIEHDIE S6H &Xl HII[o] E OloHS= Ol =22 €2 4 UKIB, IO |
S HIMI|IJ ERIZ & £ U= 22 0t
S HZ2EO| &8 d(practice)dt =td(accuracy)

« HIOIEI(sia)2 =6t 20i=X] Z6l= RE2=2 22 RIKIE F=16H|
DEoI2t] otHdiE 25 X /= 212 0HE.

o

A2 HoiFE

o SHRE Xixl= &6l dulot d=tolHEt: Xl sieS £306tk= Ol 0IF =501

X R=E = US.

o EHE! O|X0 012 £El(theory-building)0l 28t 0IR
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Q1R & 0] sHal: HIn'(comparison)
aaoizdHl(experimental design)

AL A XI(treatment, X)2l g8t SHl(control)otd, EIIAIE 012 &Ll B =
2t (random assignment)sl= 72 &3]

- RAQ| 2HEE Soll L2101 210 Y= KO OtLl2t Xl Z2ot= 2= A =g
=~
=.

(Z)NKl EHAOE SLUSHH DIE
« 0{JIM S2°t IHE2 HIZ 2&2lei(randomization)
« QINIEE0 CHet =2, = LA EFE E=(internal validity)Jt IR =3.

o HIHEIE &110| E1 O|2k(| [Het 2 1tE 0= | oI ofl, E K=
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Q1R & 0] sHal: HIn'(comparison)

aaoizdHl(experimental design)

OHRIEH &EQ170] H20 = &, 2IF, It KNl S Alzld f§. O| 2 5 HPIEES CI[AC
Z ZEGIHLE 22| 2E6l= 2101 2JI1S6I= stH(ZRE 2T 4)
=2 Q|A Etd=(low external validity)
- &lSA0I2t= Q1IN 2HA0| 1A MIHIQF Efet 21010 LESIIE HAE 4 UB
- [HEE HO| E=E(sample of convenience)l= [Hst 8F S& AIE0IEZ, 7
Z1E ZHl 21320 HE6H] HH=2.

o OtKIEt ZIZ Krupnikov, Nam, and Style (2021) S8l 27= 0i217tXl L240I=
=70t HO|HEL S £ U= HHEY U= HECE JIStiCh= 2= MIAl

=& ZHI: 22 ZHOIXI0H A GHE NIE £+ U= &E

[0

ASHSEF AN Of
TTOo = T HA

[0
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https://www.cambridge.org/core/books/abs/advances-in-experimental-political-science/convenience-samples-in-political-science-experiments/F1BB088ED06E78BC243D6CC810AA1B1E

Q1R & 0] sHal: HIn'(comparison)

21201318 Hl(experimental design)

[t
OF

HESHO] 2l

£l
[t

AKX 3BRIE SHISHK] &, sal(ll AIAXO=Z EXHsh= HIOIESE

« A Si=st HiQt 2201 2IEHH 72, ATHIZ AT HEA

o =22 2O S22t EIQI=2 012 AIZHHIA B2 2tESH=E W KEAREI- AIHIZ (cross-
sectional time- serles) AL Slst JHNIE AlIZH| [[H2F IS 610 2= 0= THE Kt

o CSTS: Ml iJt S8t A= OHl. 2000 E 20244 0I=2| GDPE SEBI}
T ¢S I, DI20I2H= 2TH= THE & SUSHKIT Q2|7 SXst GDPE 2its| S
StIHMIZEE] 201LH 2101 OH),

o THE: M2FALS B [ 2000 E 2024 0tX| SUSH AR EX5I0I SEIS =

X~
o

23/ 38



ison)

)

(compar
tal design

iImen

Hl(experi

Al
=

ﬁ
1'I'

O
—

)

al
| =

I K
{0
© _ TH
2 2 0
O o ~
e =
o= =<
QT 140
< & O &
O X RO 55
S P ol 53
< =
23 W =
- T ST
S n &
S i 2 U
o B 5 =
o4 < <
— K S M
H Il < ol
ma) g 2 o
m___/_ = o3 w 1l
Zm ¢ T X
Sl W 8 5
3w =
O =___= 2 L_u ._n.u1 s
O ol - D j00
/M |_._._.A.m LH W ml 30
s @ W=
sl oM o
m._ H__| 04 HL mA
Il om = qr
nsH a1 K 1!
M S o, Kl oo &
T2 b om &
m._H o5 M o
m___ m .w v
n>o

24 / 38

o



ison)

)

(compar
tal design

iImen

Hl(experi

Al
=

ﬁ
1'I'

O
—

)

al
| =

Oldil L2t King, Keohane, and

g H(quasi-experimental

g

=
——
o
=

OF
LS =3.
Al
=

— KH

JHIEH=
ToH|E=

AtEst A

tHI(causality)S &= 06X
= )

SHEAE

design)Ol2t EEJ|x &,

|

ol

£
Verva (1

_,
1t

1
=
)

nJ

=
Al

=

ol
of

25 / 38



ison)

al: Hlul(compari

cHA
q

Hel

O

I.

| B
=ijed

a
H

L=
=y —

tHI A

L6

|
N =1

=HS
=i

JH

=
| .

Ol"(cause)Olet

Il%

Atz SOl

26 / 38



ison)

2l Hliul(compari

o
—

Hel

HIE Q=

=
=

PRI

e
o

Bl

=
| .

|

0

A O = oHA

TH&H= EXIERICHE 012 0FCHs SHAIS 8t £ 17| INE0H RIS KIS
o St

O]
| I—
SHENS Q

xXF
=

Al jol

S0l LHAH

A
=

=t
2]

OrEDERIZ =

L—

12 HIl HIoH S RIJtH =0l

Mo ALOIM

| M-

L
=

| -

His B
WEL

S

=
(=L
=

-I

—

T
Al
L

i

| M-

o
19]

O
—

i

A
=

Eclilzl

=

o=
Ad

.l

S
a1

CH
Lt

I.

o

A
o _1

Wl
<
1]

=t
2|

27 / 38

O

Effect of Cause vs. Cause of Effectl| =N =TH



ison)

(compar

E

Income

Al
Al
rl
ol
KH
<F
Ir
<
= Rl
KH oF
<l 1©
ol LH
Kl KO

Prestige

e
™

Education

Ml

28 / 38



ison)

(compar

E

(mediated).

Prestige

e

Income

Education

o <1 o I
= nl OF K
=
=SS
K 404 MO KH
I oy od <k

UIr 1 jol 31
SRS R

=2

Ml

29 / 38



jol
|0
-

=<
o
It

ol

T
<

joll
<F
H._
jol

E
jol
[0
=

K
i
KD

e

L1
KD
T

ol

jor

30/38



jol
|0
E

=<
o
It

ol
m_.___
Ll
Kl
ol

rE
oll

or
1[{1]
e

Al

K
Ol
IH]

K

OllH, &

0l

1

jol

ol

™

Il

o [[I2IN R2I= 2E
Z=2(inference)

=

Z(descriptive inference): &

o JIE=FE
21012t

==X

E

==

2012t

== (causal inference): EE20HIA O1L
e =

ol
=

o

31/ 38



(pattern)el

Zers

Ol LIEHH=

=
=

M=z £Elzl A=

jol
o

Ol
70

ORI

=2
=

t&(causation)

=

el generalization)E

2ok 2Bt

X

LHAH St

=2

=3t

WINE=

o O
=13
=

SEE
4 QUXIBL, OICITHRILY JxIE

32 /38



HI0I0| EH £Z AlZtst 210 JIXSH

« HO= [I= 0121 RE=2 HIOIEIC] ES0I CHo Al A= CHE JHEE JHKIA US.
« [I& = LIE RYQ| LIOIELL BI2IS9| 2HHIE SHIA IWE2= OloHst= 210l =A 0|
ol
Azl dretRIE2 A 0HEU GIOIE 3 XIS SO0ICHE = 20l Al2EE 2H0H6HA Bi= 8 —

oH GIOIEIE E OO0k 12
o A, HIOIEI= L2I0IH & MAHITEHEH S0t YE=EKIE 2iF= S Y.
o« =M, AA2KIZ o10i= &0 SIHILISHH £EHot= XKerrors)E =elet 4~ UH| &t

« JIIH, LIOIEE Soll OIE2IElX] 2 RIS s + US.
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Ll Ol E

ZOZ! AIZH0H CHEH SHLE Ol&e] BIRIEE B 6H= A2 AF0IM DHR
- HIOIE EtM(exploration), 22 E&(specification), ZIEdiagnostics)

Example data: Anscombe (1973)

X yl y2 y3 x4 vy4
10 8.04 Q.14 146 8 6.58
8 6.95 8.14 6.77 8 b.76
13 /.58 8.74 12.74 8 771
Q 8.81 8.77 /11 8 8.84
11 8.33 Q.26 7.81 8 847
14 996 8.10 8.84 8 704
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CilOIE]

RCode Data Table  Explanation

anscombe |> psych::describe() |>

dplyr::select(Obs. = n, Mean = mean, Std. = sd, Min = min, Max = max) |>
knitr::kable(
caption = "Descriptive Statistics of Anscombe (1973)") |>

kableExtra::kable_styling() |>
kableExtra::column_spec(c(1:5), width = "5em")
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http://127.0.0.1:6944/02-slides.html?panelset_001=r-code#panelset_001_r-code
http://127.0.0.1:6944/02-slides.html?panelset_001=data-table#panelset_001_data-table
http://127.0.0.1:6944/02-slides.html?panelset_001=explanation#panelset_001_explanation

CilOIE]

RCode Plot  Explanation

ml <- Wm(yl ~ x, data = anscombe)
m2 <- lm(y2 ~ x, data = anscombe)
m3 <- lm(y3 ~ x, data = anscombe)
m4 <- lm(y4 ~ x4, data = anscombe)

with(anscombe, {
par(mfrow = c(2, 2), mar = c(3, 3, 3, 3))
plot(x, y1, main = "(a)",
xlim=c(0, 20), ylim=c(@, 15)) + abline(coefficients(lml))
plot(x, y2, main = "(b)",
xlim=c(0@, 20), ylim=c(@, 15))
),

+ abline(coefficients(1m2))
plot(x, y3, main = "(c)",
xlim=c(0, 20), ylim=c(0, 15)) + abline(coefficients(1m3))
plot(x4, y4, main = "(d)",
xlim=c(@, 20), ylim=c(@, 15)) + abline(coefficients(1lm4))

)
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http://127.0.0.1:6944/02-slides.html?panelset_002=r-code2#panelset_002_r-code2
http://127.0.0.1:6944/02-slides.html?panelset_002=plot#panelset_002_plot
http://127.0.0.1:6944/02-slides.html?panelset_002=explanation2#panelset_002_explanation2
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