FINAL ASSIGNMENT

Understanding Linear Regression and Its Implications

Instruction on the Final Assignment
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Data in Use Description

V-Dem Subset

HEyE B 5 <HIFF9 9 thYA (V-Dem)> Z 2 A E o] ¥ A 13 https://www.v-dem.net/
en/data/data/v-dem-dataset/o| ] &3 A J ).

Variable name Description

country_name =7}

country_id S 7PEE St FolA = AR FUIEE

year B= Gl

v2x_polyarchy o] AA AANFFE Arh} FE 5T Q5 U AR e AE 7}
B7te A EE YEd W A AN S5 2] 5> (Electoral Democracy
Index) 2} 1 %= .

v2elembaut A A& 2] 7]+ (Election management body; EMB) 7} =7} A1 A of] Q] o] A

FANA QAN DU EL 48T 5 A= A& AF UM
AFo st AE7F F7HE SHHEE el " A A7 Y 24
(autonomy) °] 2t & 4 Uth

>

v2elembaut_ord v2elembautE <43 W4 g =43 A

v2elembcap A A &2 7]+ (Election management body; EMB) 7} =27} A A7 & 29 E &
=S % %& |97 A S 7 T g 7ets AR B A8
F7He A =R YEbd i A A 78] o 7 (capacity) o] 2t £

ek,
v2elembcap_ord v2elembcapS A3 H4 =2 A3 A
v2elmulpar =7 A A7 hBA Stell A el Fo A=A o thE AE7FB7HE SUHER

Uebd @,


https://www.v-dem.net/en/data/data/v-dem-dataset/
https://www.v-dem.net/en/data/data/v-dem-dataset/

e_civil_war

e_pt_coup

e_coups

e_gdppc
e_pop
e_area

e_total_Ffuel

e_regionpol_6C
e_boix_regime

v2svindep

ZF 7 A %0l 41,0007 o] 4] ARSAZE A S = 7 Ui A A o] H Ash
3 2k Yd= A E guH4 2 =38 H4, Haber and Menaldo (2011)
ZXE A,

Powell and Thyne (2011) ol A] ¥HZ g == (1) 4 9 3+ FH| E}
(unsuccessful), (2) & & FEIE, B) FHE A=Y Al gte= 4 4.
FHE A EE T B J7H7F W o A ES o vy A
W o2 A2 F71pRbE SHofA 7| LA} St A E A E2 FojHnt
(Powell and Thyne 2011, 252).

Fo]Z A% ol A o] FA R AF A A FHES & 5 7HA% FollA & W
o]} 4F A FHEY HSo] o] Fo RS uf, LY T HHge =
S3Hrh

Maddison Project Database & F- & 2 121} GDP H<

T AT (1)

=2 WA (AF 229 H)

1909 Af, Ak, aeja A7k A4ake] AR 71%], Haber and Menaldo
(2011) 2 5B &

AP A A e HolR2E BRY WS,

74 A A (contestation) 3} &< (participation) of] 7] % 3} Boix et al. (2013) 7}
SR o] 2 RIFFY A5 (0or ). (1) BA A=A} AFIL TS
AAZRAESHH, 2 A2 Y HAAAA] EZH =71 2%
UEFo 2 IYH AE.

FojA ol 1 FAN S AT AAA ] RE HolF LT

i,

4,

rlr

# OIO[HE =22 At

library(devtools)

library(tidyverse)

if (lrequire(vdemdata)) install github("vdeminstitute/vdemdata")

library(vdemdata)

vdem_sub <- vdemdata::vdem |

dplyr::select(country name, country id, year,

v2x_polyarchy, v2elembaut, v2elembaut_ord,

v2elembcap, v2elembcap_ord,

v2elmulpar, e civil war,

e_coups, e_pt_coup, e_pop, e_area,

e_total_fuel = e_total_fuel_income_pc, e_regionpol_6C,
e_boix_regime,

e_gdppc, v2svindep)

Part I. Assumptions of OLS
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(Fixed) Q1 R] A 3}A &

rlr

22X 2
E28 2-1 1Im() TELE o] L3t] 2132 #3199 GDPE 542, EMB capacity
EdSHFRE =3 E%‘% TEEAM L. summary () & o] &3 Bd-& 8 oFstal

I ATE A EA L.
Z9]: REl g B A7)0 A F Mg B0 tf3] 2= %] (missing values) & A| 7 3+ A
B Al (subset) & THS o] B A o] o] &34 L.

2x 2-2 1203 GDP2] AALE 9F 2 23S 3 191 GDP 7} EMB capacity 9 2t= &
A5 4F2 = (scatter plot) & &3l AlAIs] A L. o]ull, A% &= 3] AN S 2Tt T
HojFofop gt

=M 3

olef o] FAX =S RS AR &-8-31o] 4~7] & (manually by hand) Al 4Fetar B s ==
A L.

24| 3-1 22 o] x| ZEH(total sum of squares)

24| 3-2 2 Elo| Xtx|2| & A|ZEH(total sum of squares)

2 3-3 22| Mg

10

| & X5 &H(regression sum of squares)

24| 3-4 2 Elo| AMtAH|4 2| XS (square of the correlation coefficient)

2x| 3-5 ol xX=l R?(adjusted R-square)

2| 3-6 EMB capacity 2| A7} (coefficient)

24| 3-7 2 Elo] M (intercept)
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Part Il. Different Variables in OLS
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2H 3

olefj &} & H A= A X EMB autonomy ol o 3 B8 7] -2 7] A 4=~ (partial slope coefficient)
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if (lrequire(DAAG)) install.packages("DAAG")
library(DAAG)
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Part Ill. Relationship among Variables in OLS
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Part IV. Simulations

2xl 1

A5 A FE2E 2 3 (bootstrapping) ©] F 3121 2] A &lo] ZrolH 31 o] 3| St ulof] off 3
A slo] Ass]EA L.

Non-parametric Bootstrapping
22X 2

EA 21 WS4 EMB capacity & AS A 7F EA A FEE AAEEta o] B
(population) o] 2}a1 7} At} o|ul], EMB capacity Mol EX & OJgl=E £33}
T AS A9 2 P o] QupAAE A AN EAM L

2x 2-2-1 EFHEMB capacity 2R E] 107219 & X E 2t ER 102 5310
35 7o) S AR o AFsA L

ATHEMB capacity2HE 107149 #ASF A& 2= 21,000 & &
BFS AA o AFEA L

2x 2-2-3 =X HEMB capacity 2%-E 1,0007 8 2] #EA] 5 z2t= TR 107]E 25
stal 25 ZH7e] FS A A ol At 8

= B capacity 2-E 1,0007] 49 #EX & 7t £ 1,00071 5
281 15 7h7te] YRS AA o A G L.

A vl - sl 2249 % £ 2 Ve 2 1 7)) gk (expected
value) 7} QU E A A HA 8. 919 vl B F o™ A o] R he] B 4—ENB capac-
ityo]l Bt} &3 279} 42 B (F2 E42h S Hol=A <A E MARMS

28l 2-3 EMB capacityE FS5HTE S AA R3S A 199 GDP, 9],
YA ) 78] 31 EMB capacity S &S H4E o= A3 ARD LS 245y 1 ARE
o A 3HA| 8.



Bdl 24 HdFES o8 FAN 2R 7]3 o] E} Al ol 41 10,0007 &) &A1&
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(& BAFE2 0|88 729 BS54 ol Aol R FYT & W5 To) A5AE
204 97 BHe AEAL HED ARSI L. 284 ghod £49 10,0007 HE
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1 GDPof| th & Al 3] 235 A 73stAl 8. AT = Al 3 S THA 1,000 70 &) Al 3h=
AAA B AQUth 2 AHE a2 g eI, A4S B2 E ALIAL

(o], 1,000 WHE31= - A Zke] F 24D 5 UTH)

Parametric Bootstrapping
=83

King, Tomz, and Wittenberg (2000) € ¢} 17, =& A A A& o] 733}, A| 2F3l+= Hlo|
o]

sl e BEA L. FAZHSZ 1) A Fo] o u]st= vl F A A A, 2) o &3k (predicted
values) 7} 7] o} 3k (expected values) &] x}o] 7} F31Q1A], 3) Wl o] A A FZHo ti et 15
o] Ao tfaf] =3tek olof 3 F L £33 oW S A E AHFF A AFE 5

AestA 8.

=Xl 4

2x 41 tvhH A F3FEEZ (multivariate normal distribution) 7F £ 91 91 | -5 A
A slo] 24l 0] o] 3 3 vl-E A & shA .

it
X
fy

Sxl 42 theo R TEE weh ARs) R 2 A7) o v sk WA 7oA
ShAl 2. chel e B 7B R o] B9 olal o} ATA ol A HEFHA L.

link <~ "https://stats101.netlify.app/assignments/STATS101Dataset.csv"
library(ezpickr)
data <- ezpickr::pick(link)

model4 <- Im(v2elembcap ~ log(e_migdppc) +
v2x_polyarchy + e civil war + v2elembaut,
data = data)

library(mvtnorm)
beta_draws <- rmvnorm(4000, mean = coef(model4),
sigma = vcov(model4))



head(beta_draws)

(Intercept) log(e _migdppc) v2x_polyarchy e civil war v2elembaut

[1,] -2.743731 0.3371835 0.5102926 -0.4874688 0.5035630
[2,] -2.809767 0.3521523 0.4154217 -0.3886043 0.5046395
[3,] -2.806744 0.3469558 0.4607599 -0.3944397 0.5038402
[4,] -2.853826 0.3533836 0.4885990 -0.3719250 0.5026109
[5,] -2.715022 0.3448793 0.3334204 -0.4258327 0.5306773
[6,] -2.855833 0.3541529 0.4283872 -0.3730365 0.5025056

apply(beta_draws, 2, mean)

(Intercept) log(e_migdppc) v2x_polyarchy e civil war v2elembaut
-2.7796749 0.3465082 0.4358110 -0.4221434 0.5106516

apply(beta_draws, 2, quantile, probs = c(0.025, 0.975))

(Intercept) log(e_migdppc) v2x_polyarchy e civil_war v2elembaut
2.5% -2.950424 0.3237611 0.2940238 -0.5007363 0.4888638
97.5% -2.605125 0.3692177 0.5790280 -0.3449466 0.5322667

£l 4-2-1 beta_draws+= #3127} L7?

2| 4-2-2 beta_draws® Ha 3} 2.5 97.589 ez F oS o n skt

£H| 4-2-3 beta_drawsol| 2&H 5o BEXE =2 3 A Q.

2

Part V. Understanding OLS in Practice via Replications
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2 B2 AL G W] B3t pghol 3 2,p = 70 o] ANE FAFATY
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AAH 02 of At AN BE 5 Yt T A B9t Folo] AL (s p-ghol
ER 27 e 4 9 F 7 498 @ W] BelE 5 9
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2H 2

Bell, Clay, and Martinez Machain (2017) 7} Journal of Conflict Resolutionl] 7| A| 3t =&,
“The Effect of US Troop Deployments on Human Rights” & { =3} o] =&2] A& d
o] ¥ (replication files) & Zto}A] =< 2] Table 19]] sf T sl= A3} T E A HHE
AL

« 24 FLZo A Bell, Clay, and Martinez Machain (2017) &) d]¢] ] & Zto} o] @ A R
oA & JAEAE FotHA S

* Bell, Clay, and Martinez Machain (2017) &] A+ += 2|7} o} & H—,—X] ‘%% A=
o]-&

A7 = AHES Q7 Wi Zell, 87t & o e e
LAl

* Bell, Clay, and Martinez Machain (2017) &] T == STATA ZEZ o] F o] A Q7] | &
o o8 RE A @+ Aol DFe] “W e o] AR Pk,

« W2 7S ol 85 B A ZEY AFE ANAT AAA A L.

+ W29 ATE BN S8

EELEEEEEDEPEES P EE DR S,

« X4 A HE A~E W (parametric bootstrap) & 0] &5te] EFAAY S HodF1, 1 2
FE A EAS.
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