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ABSTRACT

We propose the statistical modeling and empirical results that can be utilized to identify
and interpret the structural factors of international arms exports in recent years. The building
blocks of research comprise the following questions; which would be the explanatory variables
for the changing trend of international arms exports, whether the statistical significance
can be verified on those variables and how those are interpreted for the future policy making
purpose. We use the dataset of top 40 countries from SIPRI's Arms Transfers Database
and analyze several regression models which consist of explanatory variables derived from
research hypotheses. The most noticeable result is that the national fiscal reserve is shown
to have consistent influence on the arms exports changes. UN security council members’
group also has dominant power to make a formation of arms exports market block. Furthermore,
gross domestic product and net exports volume in the national economy would seem to
be related to changes of international arms exports in post-2000 period as well.
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(Table 1) Composition of Research Variables and Data Sources

Research Domain Unit of Data
Dependent Variable (acronym) Scale Sources
Arms Transfers
Defense Exports Volume (dex) US$m SIPRI
Factors of Research Model Unit of Data
1st Tier 2nd Tier Explanatory Variables (acronym) Scale Sources
Military Expenditure (milex) US$m SIPRI
Defense
Defense Military Manpower (mma) n(people) 1SS
Resources R&D Government-funded R&D budget (gdrd) | % of GDP UNESCO
National R&T Workers (rmtwkr) n(people) UNESCO
Gross Domestic Production (gdp) Us$ WorldBank
Economy
National Gross National Income per Capita (gnic) USs$ WorldBank
Accounts ) General Government Gross Debt (ggdebt) % of GDP IMF
Finance Total Reserves (trsv) USs$ IMF
Gross Trade Volume (gexim) USs$ WTO
Intemgtional Trade Gross Net Exports Volume (gnexim) Us$ WTO
Relations
Hegemony | UN Security Council Members (d_usc) 0/1;dummy UN
A o F Al B oKl 7] A 7 OBl EF3HE Zavt vk A o Al
& AARsto] A 7] kel Wt Fte 71 19609 th 58] 20101 e 7hA] 10 @9 =
AR AAA 248 B A ved TSI 2 A7) ek RS 0] Ptk A
FAE, A, B9 A 292 TR S8tk <Figuwe 45014 BEo] A48 9o
AR At A 7] oS R 2 = o] F7kelA AZA]7} HisHAl veRdTh
stk 279 A7 M BAMOR BAS  AEHe F7 mee g vzl Fast
= Zad W45 49 <Table 1>]4 Asd oz Bt HS 7Abe o 24
B nish g} o AF SR A%HL AP ojdr)
olgl A= ASAE HAdT sirigts
Azze) 5ol WAT S} ek el ¥
4. A7 28 24 Ao] goldv} #4448 7ere o vd £7)
FEe] WstE FA ko] ARy] Hope A4
4.1 GIOIEIY EF3 49l 383 oo 9L FE 29 A
sk 7ol o Fedht) 1elmz AAH ¥
RY ARE AR, S0, agad 7] wejgel wa e Baste gl
ol web el Aflow TR, uek 7 AV BRaAE 2E A0 44¥ oz 9
Asta e £42 dHE AAgoR b Eails
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Uzbekistan -
United States -
United Kingdom -
Ukraine -
UAE-
Turkey -
Switzerland -
Sweden-
Spain-
South Korea -
South Africa -
Slovakia-
Singapore -
Russia-
Romania-
Portugal -
Poland -
Norway -
Netherlands -
Libya-
Jordan-
Japan-

country

italy -
Israel -

Iran-

India-

Germany (FRG)-
France -

Finland -

Egypt-

Denmark -

Czech Republic-
China-

Canada-
Bulgaria-

Brazil-

Belgium - [
Belarus -
Austria-
Australia -

19608 1970s 1980s 19808 20008 20108
period

Note: The shaded bars represent proportions of available dataset in SIPRI's arms exports database. The darkness
of each bar describes its proportion from 0 to 1 for each country and by each period.

(Figure 4) Proportions of Available Dataset of Arms Exports Volume

olst 37 Hole] Hwe] AP mefalor  mpEAsih ZEE WMo RE A (DA A

st} Wit oy Hwsh vy A4 o)%):= wls} o] W Zé?fﬁ‘r(urﬂt length scal-

24 A 4B F 5 Q7] WEolth dE ing)E AT o] WS WFEY tFEFA

ol T Ro] EAIHo| L} 77} ATl i BAle} Beld B B o2 5 A9

T I oAl 8 R&D A 3E A9 A ) E o] e A (condition number) k<

Sy g A fE MR Had v 24 AEehe Qo £A4 RS AlTeet

wel7} golahA Ttk =& 7] 5% 2w = Aol vk

FAN % oI 53} go] BY 53 Y

2 548 gl doje A7l 3 . Ty T e = YT 1)

3 apol7} ik, 18 Ao M WS ) Vs vs

A Q) Ak o] 9]o] Hlo|E Hio] Fholof o

A4 BAA Ayeo] A9Hrhd 24 At £ vy 473 S A A1)

g=re 27w 9 Wl =912 2AYol Y 2414 (centrality) © % 22
olelat HlolE) Hwo] o]dy BAIZ AA  olXE AmSh MFH o B9 ke gherhe

i Wese EAA Agde ur 4s) Hollq B4 ojn|2 HalE 4 Yk Ve

18 & RS HolHE EEse Aol Z449) g 240 B3l Freeman[10]€]



2
)
4

ALk
&
o
O{N
i
o
r
e
oft

Xq(node) ] E‘r—E— HET} Ade e FEs © 1

o} gk Ao A7le] AdE HES o] S-(neighbor)
olgfal &1, o] HE9] JFE 1 e 4

% % (degree)tal gttt A4 %@*é% LﬂE%’%ﬂ

o
K
ko)
il
o,
re
ISTRR)
ol
b
il
X
=5
)
rﬂJ
O
fu
>,

2)

CHEE W AA e e —1

ol Wi, YE ] dd Aol 7MeAE
T Atk HIES A9 5ol & A4
ARE FEE = Aol ozt A ghol A
= 9= Aol & =1 %7}
7 EE AR 7 ﬂﬁr 3 A

sk
- rE

fiu

il

& BoHE AOH 4T oR
Roqe

TFEARA WgT & ATH12) o] AolA
Atz she w7t 7k B7) & BAE A
FAAo g A 33 2 ok
oM xp= i 7oA j 7R o dEE= F-7)
FFE MY o5 i 7L B $E
Fjoltt.

N Y >

Of

A B3 AAZ 2n] 189

o71el A 4 ()e] =3} Mgl 29 2 9f
s, W5E EE FAG 2,00 deko] A
we 7T aeeg A (4o} 2ol w3
g W 2= 4 Q)9 9d A4 ¢ e
Aoz 7] olg-S 3 Ao sjFH, A3t
Ao st Mg A2 S st B
Ao sAoIth I ER & Ayl w7hd
771 s mEsste] BAshs 2l Al
27 & VES DY FAH ARS B
A edd A sjAe 4 glrk
42 7|12 28

ot o] A dlolE Azt Ay M &
FHehd 1960 o] F2 ZF Al7]eihet =7k
7 eEdE sk I9eY 2ee A
Ttk 7R AT BEL A (59} 2ol
R 1URe] AT waE 2T Fq4es
FdHA

71 2 (basic model):
(dex_s),, = By, + By, (milex_s),, + B8, (mma_s),, (5)
+ B, (gdrd_s),, +B,, (rntwkr_s),,
+ 8y, (gdp_s),, + B, (gnic_s),,
+ 8, (ggdebt_s),, + B, (trsv_s),,
+ By, (gexim_s),, + By, (gnexim_s),,

+ 6811, (d_usc)“ tep

where i=1, 2, -+, 40; t =1960, 1970, ---, 2010.
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SA(VIF: Variance Inflation Factor) g+ AH&3} A2 49 P xol B3] xTx2] EAJA (e
Atk B BAMEAIG] gho] 10(=VIF_tol) genvalue)] A7k div] FHujzke] v&= g9
olslold thsaAA EAE $2stA] Yol Ht}h, <Table 2>0)A &0 = TAH HEL
500
450
400 m— milex
—
300 i rntwkr
— gdp
250 — gnic
200 mmm ggdebt
150 I gexim
100 _ I gnexim
e d_usc
50 L Lli! I I == =VIF_tol
0 -t -Ll-_- B - l.-l: ‘ La
1960s 1970s 1980s 1990s 2000s 2010s
(Figure b) VIFs of Explanatory Variables of the Basic Model
(Table 2) Multicollinearity Diagnostics of the Basic Model
dmmosie period | 1960s 1970s 1930s 1990s 2000s 2010s
milex 469.539 29.288 154.622 23.609 111.527 62.394
Defense
mma 46917 6.967 6.702 3.9%
R&D gdrd 88.330 184.971 142.299
rntwkr 3.831 2.302 2.086
gdp 442.891 42568 101.411 285.204 309.641 170.423
Economy ;
VIF gnic 3.737 1.887 5.265 2117 1.773 1671
Finances ggdebt 19.862 46.630 49.565 30.644
trsv 87.278 22.345 37.920 8.329 6.403 7.589
Trade gexim 84.682 39.332 25.219 14.529 18.266 17554
gnexim 8.847 4.871 31.633 9.134 16.329 9.981
Hegemony | d_usc 3.064 4179 28.046 4617 2.737 2.380
condition number (4866.26) (303.87) (83550) | (229964) | (1670.22) | (1034.12)
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(Figure 6) Correlograms of Explanatory Variables by Each Period
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+ 8, (trsv_s),, + B;, (gnexim_s),,
+ B, (d_usc),, + e,

where i=1, 2, -+, 40;¢ = 1960, 1970, ---, 2010.
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dingnostics period | 1960s 1970s 1980s 1990s 2000s 2010s
Defense(mma) 1.777 2.530 3.258 2611
R&D(rntwkr) 1.756 1.525 1.296
\I/ Economy(gdp) 17.178 6.886 5.462 7978 6.137 5.758
F Finances(trsv) 13.469 6.482 454 6.733 4.074 5.250
Trade(gnexim) 2.925 2774 1.832 2.345 5.348 4,051
Hegemony(d_usc) 2.523 2.383 2.288 2.119 1.811 1.804
condition number (72.719) (25.405) (23.527) (33.341) (29.390) (29.069)
(Table 4) Regression Results of the Reduced Model

estimates period | 1960s 1970s 1980s 1990s 2000s 2010s
B 0.195 0.298 0.218
Defense(mma) 0.010 () 0 0
R&D(rntwkr) 01(?3 0.073 0.051
FEeonomy(adp) 0.806 0.832 0.404 0.752 1.002 0.978
regression visab (x%) (%) (%) (%) (%) (%)
coefficient| . B 0.203 -0.328 -0.704 -0.820
Finances(trsv) 0.039 0.066 () ) o) G
. -0.163 -0.391 -0.373 0.487 0.356
Trade(gnexim) 0.064 0O i) (o) (%) (%)
Hegemony(d_usc) 0.093 0.091 0.098 0.080 0.241 0.222
- (%) @) (*x) @) (%) (*x)
adjusted R* 0.979 0.928 0.966 0.911 0.76 0.784
F-statistic 263.6 85.65 1715 50.88 17.36 222
() () (k) () (%) ()

Note: The marks as of (.), (*), (%) indicate the significance of regression coefficients for explanatory

variables with the level of 10%, 5%, 1% respectively.
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(Figure 7) Normal Q-Q Plots of the Reduced Model
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(Figure 8> Normal Q-Q plots of the Reduced Model

with v log Transformation
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(Table b) Regression Results of the Reduced Model with y log Transformation

estimates period | 1960s 1970s 1980s 1990s 2000s 2010s

Defense(mma) -0.122 -0.086 0.13% 0.184

R&D(rntwkr) 0.237 0.015 0.116

Economy(gdp) 0808 | 038 | 045 | owe | NES | 00N

regr¢5$10n Fi 1.241 0.807 0.851 -0.723 -0.889

coefficient | Finances(¢rsv) ®) ) (%) 0.157 (o) o)

Trade(gnexim) 005 | 0224 | -oo3 | oo | 85 | %L8

i (d uso) 0.261 0.253 0.287 0.327 0.325 0.293

CEEmoNyio_Lsc ) (x) (%) (%) () (%)

adjusted R? 0.614 0.653 058 0.549 0.63 0.504

Fostatist 9.757 13.24 9.47 6.89 9.81 6.93

SHtsHe () () () () () (++)
Note: The marks as of (.), (*), (%) indicate the significance of regression coefficients for explanatory variables with

the level of 10%, 5%, 1% respectively.
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(Table 6) Comparison of Significant Variables between Two Models

model riod 1960s 1970s 1980s 1990s 2000s 2010s
d_usc(+) d_usc(+) mma(+) d_usc(+) d_usc(+)
trsv(+) trsu(-) trsv(-) trsv(-)
reduced model | gdp(+) gdp(+) gdp(+) gdp(+) gdp(+) gdp(+)
gnexim(-) | gnexim(-) | gnexim(+) | gnexim(+)
rntwkr(+)
duced model d_usc(+) d_usc(+) d_usc(+) d_usc(+) d_usc(+) d_usc(+)
f;ithcif longl{ ¢ trsv(+) trsv(+) trsv(+) trsv(-) trsv(-)
transformation gdp(J.r) gdp(J.r)
gnexim(+) | gnexim(+)

Note: The shaded variables are those of having statistical significance in both regression models.
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