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# ROXEY FIZH2 A7V =27 F2HIRL. 2V — Y KETONZMHD 5

rm(list = 1s())

# KA VA N—ILOHEIXEHBNCA YA —LT 3

if (!require("dplyr"))

if (!require("readr"))

if (!lrequire("modelsummary"))
if (lrequire("stargazer"))

if (!require("penppml"))

if (!require("fixest"))

{

{
{
{
{
{

library(readr); library(dplyr);
library(stargazer); library(penppml); library(fixest)

install.packages("dplyr") }
install.packages("readr") }
install.packages("modelsummary") }
install.packages("stargazer") }
install.packages("penppml") }
install.packages("fixest") }

library(modelsummary)
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» 77 Al Gravity_Undergrads_Data.csv
> B K32 51 (1990~2023 £, —EME ST — &)

R NZ

Exporter / Importer wiE - #WAE OISO a—F
Trade —EME 5

GDP_Exporter / GDP_Importer  #iti[E - #i A[EFlD GDP
Distance [

RTA HISE B I E X I —

EU EU & X —
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# CSVT7 7 A NEGHAIAB, T—RXI7L—L 2 LTRFETS

data <- readr::read_csv("Gravity_Undergrads_Data.csv")
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HRIZER
EH ARSIV THET 5 |

lnXij =By + b1 lnDij + By InY; +B31an + .

RO MFERIIEIYE (elasticity) & 723,

# B 5% - R - oDP DIEEBEER T 5
data <- data %>%
dplyr: :mutate (

In_trade

log(Trade),
1ln_dist = log(Distance),
In_gdp_exp = log(GDP_Exporter),
In_gdp_imp = log(GDP_Importer)

)
AR D log(0) = —0c0 2B EHEFHIE OLS HEED SR T 5,
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5O0D7 Fa—F
ETIL T—&  [EER HEE TR
Naive 20234 2L OLS
Structural 2023 £ #EHE - WA E OLS
Panel RIE i HE x 4F - WAE x £ OLS
HDFE P FEE 4+ —EERT OLS

Multiplicative £4F FEdeFET PPML
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HfiE /£ 7 (Naive Gravity)

In X;; = Bo+51 In D, j+B,RTA; j+53EU, 4+ 8, In Y, + 85 In Y+,

P 2023FEDIR AT a T —XDAEH
> HES  ZANE GBI ERBINT, #HERIIANAL T
AL B

# stats::lm() T OLS%ZHEITT 5 (20234F - ¥uH G 2RI
naive <- 1m(
In_trade ~ 1n_dist + RTA + EU +
In_gdp_exp + 1ln_gdp_imp,
data = dplyr::filter(data,
Year == 2023,
In_trade != -Inf)
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FOEE €7 L (Structural Gravity)

P, EHEEERD R, X o A E B R
> HER I SHNEZESIERZ EENRTRINTE 2

# fizest::feols() TREIEME 0LS %573 5
# | OHEHENCEENR (Ezporter  Importer) ZIEET 5
structural <- fixest::feols(
1n_trade ~ 1ln_dist + RTA + EU |
Exporter + Importer,
data = dplyr::filter(data,
Year == 2023,
ln_trade !'= -Inf)
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NXAIVESIET IV (Panel Gravity)

In X5 = By InD;; + BoRTA ;4 + B3EU, 5 + Ty + Xje + €iju

Py, EHHE < SFEESNR, X, ¢ WARE x FEEERR
b WES I 2ET—XEMFHL, SEORMEZLEZaY bo—
ILTED

# fizest::feols() T SHIIVEERNR OLS ZEITT 2
# Ezporter Year: WiiliE x FDORXEFEEMNR (fizest DELIR)
panel <- fixest::feols(
In_trade ~ 1n_dist + RTA + EU |
Exporter”Year + Importer~Year,
data = dplyr::filter(data, ln_trade != -Inf)
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= XTTEEREE 7V (HDFE Gravity)
In X5 = B1RTA ;o + BoEBU, 5 + Ty + X + 14y + €4

P WES R CRAE O ZERE R BRI T B
728, 1n_dist DBIAEIIHR S

# fizest::feols() TEAILEERNR OLS ZHEITT 2
# Ezporter Importer: _[EMR7EEXR
hdfe <- fixest::feols(
In_trade ~ RTA + EU |
Exporter”Year + Importer~Year +
Exporter” Importer,
data = dplyr::filter(data, 1ln_trade != -Inf)
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OLS 0) 2 Oo)ﬁ:ﬁ /\,n\

1. TOBHME : log(0) = —c0 D7, ¥ uEGOHHAIEE
B?ﬁ*btiﬁﬂ@iﬁ%iib\

2. Jensen’s inequality @ . T~ —77HED H ¥ THEARE OLS
DOHEERIZ—BMEZ LS (Santos Silva & Tenreyro, 2006)

R - K7 Y VEMURICHEE (PPML)

Xijt = exp (ﬁlRTAijt —+ BQEUijt + Tt + th + /%'j) &

15t

P LB EZOZEMH - Yo EE S 2B EE
FHrIRE

P ~E—aBu LT AR b
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PPML O#EE  (RifALIE)

penppml: :hdfeppml_int () DEFRIZE DB TE DI % 2 H
EIRAR

# Ezporter - Importer - Year: RITHIN (EEXNEH)
data$Exporter <- as.factor(data$Exporter)
data$Importer <- as.factor(data$Importer)

data$Year <- as.factor(data$Year)
# RTA - EU- Trade: RUERIN (1751 - #EAZEA)
data$RTA <- as.numeric(data$RTA)
data$EU <- as.numeric(data$EU)

data$Trade <- as.numeric(data$Trade)
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PPML OH#EE (EERER - ZROKE)

# BEENRY 2L (hdfeppml_int DLER)

fes <- list(
interaction(data$Exporter, data$Year), # EHE x
interaction(data$Importer, data$Year), # i AE x
interaction(data$Exporter, data$Importer) # _[Efi-~<7

FIAZERATH (7 =& 7 L — LH])

<- data.matrix(datal, c("RTA", "EU")])
BERRAZER (L~ OVZER - T3 72 W)

<- data$Trade

I
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PPML O#EE (5217)

# penppml: :hdfeppml_int() T PPML%ZFEIT5 5
multiplicative <- penppml::hdfeppml_int (
y =y, x =x, fes = fes

)

23



A DD OEAETF L
Lcs. M e7 0 (PPML)

PPML D5

HiJIHEIE DS OLS /feols & 572 2 78, (REL L AFHERRE 2 FETHL
hHis,

print(paste0("Coefficient on RTA: ", round(multiplicative$coefficients[1], 4)))

## [1] "Coefficient on RTA: 0.0756"
print(paste0("Coefficient on EU: ", round(multiplicative$coefficients[2], 4)))

## [1] "Coefficient on EU: 0.2726"

print (pasteO("SE on RTA: ", round(multiplicative$se[1], 4)))
## [1] "SE on RTA: 0.0116"
print (paste0("SE on EU: ", round(multiplicative$se[2], 4)))
## [1] "SE on EU: 0.0236"
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# 4 DD 0LS RETNEMANIHEREER T 2
# output = "kableEztra" T beamer ¥ HIfWEDH 2 REERT 2
modelsummary: :modelsummary (

list("Naive" = naive, "Structural" = structural,

"Panel" = panel, "HDFE" = hdfe),

output = "kableExtra",

stars = TRUE,

title = "Table 1: Gravity Model Estimates"
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# 1 HEEHEERDE: (Table 1)

Table 4: Table 1:

Gravity Model Estimates

Naive Structural Panel HDFE

(Intercept) —37.865%**

(0.600)
In_dist —1.179%** —1.473%** —1.583%**

(0.032) (0.034) (0.006)
RTA 0.664*** 0.236*** 0.147*** 0.103***

(0.049) (0.051) (0.010) (0.013)
EU 0.900*** —0.261* —0.526%** 0.427***

(0.112) (0.117) (0.022) (0.030)
In_gdp_exp 1.352%*%*

(0.015)
In_gdp_imp 1.143%**

(0.015)
Num.Obs. 9564 9564 288085 288085
R2 0.643 0.759 0.772 0.897

+p <01, *p<0.05 ** p <0.01, ¥** p < 0.001
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# B 2 S 2 (o fili: PPML FHIME. o ol RO 54
plot(

multiplicative$mu, data$Trade,

xlab = "Trade, Predicted from Gravity",

ylab = "Actual Trade",

main = "Scatterplot of Trade vs Predicted",
pch = 19,
col = adjustcolor("steelblue", alpha.f = 0.3)

)

# stats::lm() TEMEMRZRETEMT 2
fit <- 1m(data$Trade ~ multiplicative$mu)
abline(fit, col = "red", lwd = 2)
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3 HEBEDOE G vs THHE (Figure 3)

Scatterplot of Trade vs Predicted

Actual Trade
4e+11

2e+11

0e+00

T T T T T T T
0e+00 le+1l 2e+11 3e+1l 4e+11 5e+11 6e+11 7e+11

Trade, Predicted from Gravity

Figure 1: Figure 3: Scatterplot of Actual Trade vs. Gravity Predicted Trade
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P Naive Gravity (OLS) : f{xd > > 720, ZANESIEST
TR LA 7 ADEL B

P Structural Gravity : it [E - @ A EEEM R TZAHNE ZIK
e E RIS %

P Panel Gravity : Hitli[E x 4 - # AR x FEREER CTHRHEZE
ftzarytrue—173%

» HDFE Gravity : —FEMR7EENRZ X H51BML, KR
25 0 — [E B 2 N %

» Multiplicative Gravity (PPML) : ¥ u8 5%z, 35—
SENCOANZ N TH B
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