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Impact Analysis of Economic Fluctuation of Saudi Arabia on Korean Overseas
Construction Business

Jeon, Jae—-Keun', Lee, Suk-Won', Kim, Jae—Jun"
"Department of Architectural Engineering, Hanyang University

Abstract : According to the order receipt report over the past 10 years the overseas construction business total trades were
54.05% and 68,09% done by the Middle East and other industrial facilities respectively, In the Middle East based on data
collected in 2014 the country with most overseas construction business is Saudi Arabia with 34.10%, and the industrial
facility occupies the larger share with 56%, Overseas construction business is suffering from a reduction in work orders
in the Middle East because of the recent oil price reduction, At this point of view, it is necessary to consider economy
fluctuation for the diversification of construction type and work orders. This study analyzed, focusing in Saudi Arabia
how the economical fluctuations of nations of progress can affect overseas construction business trade orders, The
analysis results demonstrated that most construction types depends on GDP, investment fund, Also industrial facility can
be substituted with Architecture and civil engineering, This work is expected to be used as a basis for trade order amount
maintenance and construction type diversification,

Keywords : Overseas Construction Business, Saudi Arabia, Economic Variable, VECM(Vector Error Correction Model)
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Table 1. Summary of variable data
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Name Variable data

Park, B. J. Qil Prices, Exchange rates, Overseas construction
(2012) business orders

Do, T. H. Overseas construction business order, Labor costs,
(2012) Operation profit

Choi, G. D Rate of economic growth, Gross fixed capital formation,
(2011) Overseas construction business orders

JU&%A;’ S GDP, Exchange rates, Qil prices, KOSPI, Trade Balance
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Table 2. ADF (Augmented Dickey—-Fuller Test)

Level Variable Difference Variable

Variable
t-statistic | p-value | t-statistic
—6.579876 | 0.0000

—5.185164 | 0.0000

p-value
—11.97595 | 0.0000%*
—18.30893 | 0.0000%*

Architecture

Industrial Facility

Service —8.044542 | 0.0000 | —13.95351 | 0.0000%=

Electricity —5.407872 | 0.0000 | —13.56007 | 0.0000%=

Telecommunication | —8.057394 0.0000 —16.57007 | 0.0000%**

Civil Engineering —8.263118 | 0.0000 | —14.19024 | 0.0000%=

GDP 1.048603 | 0.9215% | —6.672126 | 0.0000%*
Interest Rate —1.915254 | 0.0535+ | —4.566660 | 0.0000%*
Money Supply 11.42074 | 1.0000* | —3.091672 | 0.0025%*

Investment Fund 0.579806 | 0.8391% | —5.111079 | 0.0000%=*
Share Price Index | —0.218541 | 0.6039* | —5.554992 | 0.0000%**
Whole Price Index 2.991956 | 0.9992+ | —5.186505 | 0.0000%*
SDR Exchange Rate | 0.309891 | 0.7724x | —6.862819 | 0.0000%+*

* |t does not reject the null hypothesis
** All null hypothesis being dismissed
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Table 3. Granger causality test

Causality lag | F-Statistic | Prob.

GDP - Electricity 4 2.933 0.028

GDP - Service 5 2.917 0.021
Interest Rate - Service 9 2.185 0.044
Money supply — |Industrial Facility| 1 5.067 0.027
Money supply — | Civil Engineering| 4 3.197 0.019
Investment Fund| — Electricity 2 4.943 0.010
Investment Fund| — |Civil Engineering| 11 2.449 0.023
SPI - Electricity 2 3.574 0.034

SPI - Service 7 2.846 0.015

SPI — |Civil Engineering| 11 3.422 0.003

WPI — Electricity 2 6.651 0.002

WPI - Service 5 6.758 0.000

WPI - Architecture 7 3.010 0.011

WPI — |Civil Engineering| 9 2.481 0.001

AR Ane AEEE, GDPL AL ZJ]7]
5o FFE F= A= UERT 599 4 I5F
of JFS = A= el 3k 7§—°r /ﬂ’?.:j/é‘ﬂ],
EE3Eo| 9 = AoE eyt FAee A
A7), BERggol ¥ = A& Yehith 57 H
o] A9 A7, &9, B FFo IS = Ao UE
it EulE7AIRe] - A7), 89, A5, Efol J3E
= A= Yt olagt QA HAZEE T3 ¥
T 2 IAVE SAR HERP 3] HEE(VECM) S8
=513t

3.3 HFAIX}

HEIZ7] 8] P (VARM)S 153817] flaliil= AlxKlag)
£ ZAslofof sithErel4= 2008), LREAQl A A=} A4
HhHoll = AIC (Akaike Information Criteria), SIC (Schwarz
Information Criteria) -5©] 1.2 2t 7|24 2|43} Bli=
F& A AR ARtHe]3]4] 2007). URFE 02 AIC 7%
2 SIC 7|2Het A AMHsk= Zeke] Qlom, AlRE HF-
A Ao =H Bg/do] tha oA HE | 2 {=ofA]
+= HEA7 ARG (VARM):S 55317 918t SIC 7102
27 AR} S 485 A= Table 494 21, AR} 10] &
A AR Rl



Table 4. Lag legnth

Ateriofztt|ote] ZHHS0| Bt a4 a3x0fl 0|%|

rr

3=
S

1x

Table 5. Johansen cointegration test

Category lag AIC SIC HQ
0 151.2474 151.5195 151.3544
1 136.3796 138.8289+ | 137.3430%
2 135.6549 140.2814 137.4745
Architecture
3 135.2876 142.0912 137.9634
4 134.8849 143.8657 138.4171
5 133.9452+ 145.1031 138.3336
0 157.0127 157.2849 157.1198
1 141.8505 144.2998+ | 142.8139«
2 141.2920 145.9184 143.1116
Industrial Facility
3 140.4688 147.2724 143.1447
4 139.7495 148.7302 143.2816
5 138.5185+ 149.6764 142.9070
0 150.9253 151.1974 151.0323
1 135.8639 138.3132+ | 136.8272«
2 135.3327 139.9592 137.1524
Service
3 135.0182 141.8218 137.6941
4 134.3186 143.2994 137.8508
5 132.6211+ 143.7790 137.0095
0 151.6437 151.9159 151.7508
1 136.5417 138.9910+ 137.5050
2 135.2705 139.8970 137.0901
Electricity
3 135.0239 141.8275 137.6998
4 134.0681 143.0488 137.6002
5 133.1397+ 144.2976 137.5282
0 145.7412 146.0134 145.8483
1 130.9205 133.3698+* 131.8838
2 129.9687 134.5951 131.7883
Telecommunication
3 129.4451 136.2487 132.1210
4 128.7039 137.6847 132.2361
5 126.5413+ 137.6992 130.9297+
0 153.8575 154.1296 153.9645
1 139.1066 141.5559+* 140.0699
2 138.6004 143.2269 140.4200
Civil Engineering
3 138.5745 145.3781 141.2504
4 137.3490 146.3297 140.8811
5 135.4736+ 146.6315 139.8621+

* indicates lag order selected by the criterion
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e wzaiol,

No. of Trace it
Category CE(s) Eigenvalue Statistic (\)/r::s:l P-valuex*

Nonex 0.7362 |267.1021 | 159.5297 | 0.0000
At most 1+| 0.6559 |180.4621 | 125.6154 | 0.0000
At most 2+| 0.4702 |111.0999 | 95.75366 | 0.0029
At most 3| 0.3904 |69.80455|69.81889 | 0.0501
At most 4 | 0.2197 |37.62936 | 47.85613 | 0.3184
At most 5 | 0.1817 |21.50229 | 29.79707 | 0.3271
At most 6 | 0.0981 |8.466502 | 15.49471 | 0.4169
*Trace test indicates 3 cointegrating ean(s) at the 0.05 level

Nonex 0.8353 |281.9836 | 159.5297 | 0.0000
At most 1+| 0.5626 |164.7242 | 125.6154 | 0.0000
At most 2| 0.4969 |110.9638 | 95.75366 | 0.0030
At most 3| 0.3777 |66.30607 | 69.81889 | 0.0923
At most 4 | 0.2130 |35.47010|47.85613 | 0.4234
At most 5 | 0.1808 |19.89544|29.79707 | 0.4299
At most 6 | 0.0881 |6.925385 | 15.49471 | 0.5864
*Trace test indicates 3 cointegrating egn(s) at the 0.05 level

Nonex 0.7342 | 264.5109 | 159.5297 | 0.0000
At most 1+| 0.6704 |178.3696 | 125.6154 | 0.0000
At most 2*| 0.4276 |106.2255 | 95.75366 | 0.0078
At most 3| 0.4186 |69.95536 | 69.81889 | 0.0488

Architecture

Industrial Facility

Service
At most 4 | 0.2033 |34.69681 | 47.85613 | 0.4641
At most 5 | 0.1727 [19.92197 | 29.79707 | 0.4281
At most 6 | 0.0936 |7.591891 | 15.49471 | 0.5100
«Trace test indicates 4 cointegrating ean(s) at the 0.05 level
Nonex 0.7651 | 251.5626 | 159.5297 | 0.0000
At most 1*| 0.5508 |157.3856 | 125.6154 | 0.0001
At most 2+| 0.4884 |105.3560 | 95.75366 | 0.0093
Electricit At most 3| 0.3677 |61.78629 | 69.81889 | 0.1846

At most 4 | 0.1923 |31.98481 | 47.85613 | 0.6130
At most 5 | 0.1698 | 18.09938 | 29.79707 | 0.5587
At most 6 | 0.0872 |5.998067 | 15.49471 | 0.6958
«Trace test indicates 3 cointegrating ean(s) at the 0.05 level
Nonex 0.7882 |266.3586 | 159.5297 | 0.0000
At most 1+| 0.5875 |165.4686 | 125.6154 | 0.0000
At most 2| 0.5059 |107.9055 | 95.75366 | 0.0056
At most 3| 0.3524 |62.07222 | 69.81889 | 0.1773
Atmost 4 | 0.1960 |33.82574|47.85613| 0.5114
At most 5 | 0.1810 |19.64235|29.79707 | 0.4474
At most 6 | 0.0865 |6.659703 | 15.49471 | 0.6175
*Trace test indicates 3 cointegrating ean(s) at the 0.05 level
Nonex 0.7336 |239.2986 | 159.5297 | 0.0000
At most 1+| 0.5754 |153.2953 | 125.6154 | 0.0004
At most 2+| 0.4218 |97.61336 | 95.75366 | 0.0370
At most 3| 0.3259 |62.00138 |69.81889 | 0.1791
At most 4 | 0.2289 |36.36157 | 47.85613 | 0.3784
At most 5 | 0.1706 |19.46133|29.79707 | 0.4601
At most 6 | 0.0999 |7.300228 | 15.49471 | 0.5430
«Trace test indicates 3 cointegrating ean(s) at the 0.05 level

Telecommunication

Civil Engineering

* denotes reflection of the hypothesis at the 005 level
** MacKinnon—Haug—Michelis(1999) p—values
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Industrial facility
Period 1 100.00 | 0.00| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
(Quarter)| Industrial |~ | Investment| Interest| Money | oo | oo | ypy 2 91.41 |255| 007 |009| 431 136016/ 0.05
facility fund rate | supply
3 88.58 |3.45| 066 | 0.21|4.22|1.24|1.54]0.10
1 100.00 |0.00| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 4 84.91 |553| 1.96 |0.38 | 4.42|1.20 ]| 1.40 | 0.20
2 96.54 |0.79| 000 |0.91]0.13]0.20]0.02]1.41 5 8220 |6.80| 3.23 | 0.71 | 4.09|1.30|1.44 | 0.22
3 9479 |213| 050 |0.76 | 0.17 | 0.20 | 0.03 | 1.43 6 79.50 |8.07| 4.47 |1.12|3.78 | 1.45 | 1.40 | 0.21
4 91.67 [3.48| 1.02 |0.79]0.17 | 0.71]0.04 | 2.12 7 76.99 |9.15| 560 | 1.57 | 3.49 | 1.60 | 1.40 | 0.20
5 88.76 | 4.86| 2.03 | 0.76 | 0.31 | 0.92 | 0.08 | 2.28 3 7459 |10.16| 6.65 | 2.01 | 3.24 | 1.75 | 1.41 | 0.19
6 85.54 | 6.14| 3.09 |0.76 | 0.40 | 1.34 | 0.12 | 2.61 9 72.31 |11.08| 7.63 | 2.43|3.03|1.89 | 1.44|0.20
7 8233 |7.34| 436 |0.86| 059|159 017 |2.76 10 70.17 |11.93| 854 |2.82 | 2.85|2.02|1.47|0.21
8 7914 | 8.42| 563 |0.97]0.76|1.90]0.22|2.95
S b e i TN nasse s v g i
Service Foll 7HY B2 GRS WL 1A, of= 2719 0.00% A=
i =~ Z| & L =} O
e s | e investment intorest Money | so | sp1 | wel o a2 HE10E7100k= oF 2118% B0 TS
| s | ool W L0R Uit ARIANIBEE ARpriotelulo}
1 100.00 |0.00| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 71744 W= 2 GDPHES] 714 whe 3RS ukyl 9Ja1, o]
2 96.17 | 0.00| 2.41 |0.01 | 0.72 | 0.04 | 0.46 | 0.18 L = . . .
3 9320 [084| 279 |0.12]1.17|1.01]0.71]0.16 = 2710 0.00%8 5ol HAH o=, HF 102719 <F
4 9004 |1.70| 457 | 036|115 |1.34|068]0.15 10,33% Hx=2] JeFHS vh= Flo 2 Yept) S935S
5 86.88 |2.90| 5.56 | 1.03|1.04  1.83|0.63]0.13 ARQ-t]olefu]o} I FAA W4 = BExp| 2| 7Py W
6 83.47 |4.06| 6.73 |1.91 098|213 0.580.14 © QJgRS u1 9171, o= Z7]0] 0.00%FE A HAFAL0.
7 80.14 |5.24| 7.56 |3.00 | 0.96 |2.39 | 0.54 | 0.17 2 2% 10870 OF 0,55% AEO| GRS UH Ao 1}
8 76.89 | 6.37 | 8.34 | 412|099 |2.56 0.50 | 0.23 6 LU T 1 9.0970 76 o o= T A
9 73.86 | 7.44| 898 | 522 1.06 268047030 Pt} A7 3ELe ARStlolehd|o} 7AA| W4 3= SDR
10 71.03 [8.43| 955 |6.28|1.15|2.77 | 0.43 | 0.37 SRS 714 HES. o FRS Bk Q)71 o] 27]0]| 0.00%

Ll s=mANBRE =27 Mi7E M2 20164 3

.



of HollA] HAH O 2 1087|ol oF 13 43% Aol
UL W A0 Upedeh, FAZELS AL Tlolebulo}
A W4 GDPAS] 7H ghe ke v 9l
oli= 27]ef) 0,00% AEANN HAHOZ M 1087]ol=
OF 17,420 R1=0) GRS WHE A0 Urhdrh EREES
Ap$-Elotebulol S7V4A] W4 % GDPHE] 7V B 9
3RS W 9L, ol 2ol 0,00% Al YHH o=
2% 1097]0= OHL39% A=Y G Wi Ro= Ut
ek

ARSI AT BY A% TES AHTolehulo} 3
VAL WS F BA LA e gk W 9)
30, AR (ERE) FHE AS-lofeplol 27bA| s
% GDPUSEo] 7MW RS W gl 0 ek
th §oREL AStlofehulol A B B FAF
of 7H BRS kS WIgkT, 71352 SDREM SIS B
o Gape Welth BABES A tlolehilol 214

—
o
[

= s

5 GDPHSl 7P B 3 Wolal, EEEES A
Srjolahalol I7PA| W F GDPHE 7P W 3
& otk

SANRSSE g Y] o] | diste] Ut A
O] T4} $2 (unit shock) 718 o] o] HaEo] Al
7re] E50) o gA ¥k V1S ERIghe = W 7 A
5 AeA It o EvRE AT 2006).

B Ae] A, BER AAN], A7), AL 8955l
tigh ARg-tioletajo} HA o] FAVSEA HTR= Fig,
13} o] Yeprh,

AETFL ARgrotetulol GDPRE| 270 oF
21.04% 0] HEER S(-)<] vhgolH, F 1087]oll=
oF 0.74% A=) MFER ()9 Rhe-& Bt A%5%
2 ARg-rjolzh]o} Exp7| G o] 7)ol oF 32,.24%9]
HESER ()9 ¥hgolu, 2% 1057]of= oF 3.25%2] ¥
FTEE 59 SRS Bolth U585 ARe-rotatuio}
|5 27]ol= oF T1.77%2) HEER 2(-)2 W]
™, ZZ 1057]01= oF 0.26% HEo] HEER o(-)2] vt
2 Btk AZFTEHLE AR-rofehulol S3leEol 27
o= ¢F 309.39%2] MEER ()2 vhgolH, Z|F- 1057
o= & 117% A=) HFER ()2 7S Bt

APJAB|(ZHE )= AR-Tiolehu]o} GDPHE] 7]
= 9F 33.38%2] HISER )] ¥hgolH, 2F 1057
o= oF 0.48% BAwo] MeER F+H9| vhg-S H ik A
A (ZHE )= AR-Tlotetu]o} Expr|FH el Z7]of
oF 93.33%2] WsER ()2 §kgolH, ZF 1087]
oF 2.08% AEo] HEER ()9 vhe-& Bt Ak

rr
=

e e

Ateriofztt(ote] ZHHSO0| Btn2| sl 30l 0lxl= HehEA

AH)(EHE)= ARtotet]of SDREREH GO 27]oll=
oF 119.51%2] WEEE oF+)2] vkSolm, & 1057]o=
oF 1.32% H=o] WeER K+ ¥he-Z Bt Ay
ZNE)= ARpriolepr|o} EufE7 A =Eo] Z7|ofl= oF
109.32% w0 WsER FH+)2 ghgolH, 2F 1087]
£ 9F1.80% Fro] HEER %+ vhe-S Bt

L5 ARp-tjotgtu|ol GDPRIE | 27|l <F
106.77% H=2] MeEE ()2 vgold, 2F 10&7]0]
£ 9 228% J=o] BT ER ()9 ¥h-S Bt 89
552 ARg-rotei|of EA7 |G Bl Z7]0l= 2F 57.00%
Aro] MEER PF(+)9] vhgoln, ZF 1087]ofl= oF
1.02% =8| ¥sER 5(-)9 ¥ Eth 89552
AR§-tiotehajol FajiEe] Z7]oh= oF 127.51%78 =] ¥
TER ()9 vhgolH, F 1087]oll= oF 3.40% Fro
HEER 39 RS Bt} 89552 ARe-riolay]
o} SDREHEHEC) Z7]ofl= ¢F 80.72% Ao HEER &F
(H)2] Bhgolm, 25 1087]9= oF 3.98% H=o] HEE=
F(+)e] B2 H Y,

A7)5%2 AFg-totetulof GDPHEO Z7]o& oF
338.719% =2 M ER ¥(+)e vk3old, & 1027
o= oF 13.66% Hwo] MEER ()9 ¥g-& Hrh
A718F-2 ARg-toteriol Ex7|FHEe] 27)oll= <F
1921.89%74 %] MsER ()2 §h3olH, F 1087]|
= OF 17.90%%] HEE= 9 vhk-& Halrh A7|5%
2 ARg-t]othr|of SDREFEHE Ol Z7]oll= oF 618.56%
O] HEER )9 vhgolH, 25 1087]0l= 36.14%
Ao HEERE K9 RS Hart,

BATFS ARg-rjotetu|ol GDPRF | 27| oF
22.06% =0 HEERE H+)2| vhgolH, 2F 10&70dl=
OF 12.1% =0 W &R K9 ¥ Btk S48
2 ARg-toteta|o} X7 |G sl Z7]oll= ¢F 698.61% 8
O HEER ()9 vhgolr, FF 1087]oll= 2F 0.22%
o] BEER HH W2 Bt TAEES ART
ofgpu|o} FIIA| = E Z27]ol= 2F 105.95%78 =2
HEER K] ¥hgolm, 2F 1087]oll= oF 4.02% F=
O HEER K+ WhE-S Hrt,

ERTES AR-rottuo} GDPRHE| Z7]oll= oF
2200778 0] HEE= H+H)2] vk3oln, 2F 1070ll=
oF 114%79 =0 MEER o vhe-g Bt ER3E
2 ARg-tijolt]o} Exl7 G F ol 270l oF 70.35% &
O] HEER () Higolr, FF 1057]0ll= 2F 2.00%
Ao MEER HH He-S Bt ER55S AR
ofgh|o} FEHFol 7ol oF 27.22% Fro| HEER
F(+H)2] BhgolH, 2F 1087]00l= oF 2.33% =] HsE
2 ) v Bt} EEyS2 Flagso] 279

stRzAMBalEs| =27 M7 Mes 2016 38 45



A - olEl - URE

£ oF 118.05%78 2] M ER ()2 Bk&olH, 25 105
719l oF 51 41% 0] HEER F(+)<] Rhe-& Bl

SANSEA AYE Adu i, girEe] 3550] GDP, £
A7), 22, SDREHES] T4} 52l 2 vhg-& vehfiar o)
2}, GDPHEQ] FJafeo] &2 A& ARgrioleta|o} 7}
ZAAHof A Aol gt o2y} o HE] H2S Ut
U Zog dod, BxrigiEe] gaeo] w2 A
20004 FHE 0]% ARS-rjolehujop A= tjy ZRAEQ)
739 BAZIFollA 2 AFg AR, 17k AR} gk
A ARAE FlFUeR, ol uet Exp]Fe] ©elF4d
o] B0l WA Hhgshe A o= ittt )
Hso] Jeo] &2 A8 AHARI LS Z2AE ulo]dA]o]
- S-ash ol wlet FE|o] ThlFAe| iRl 3%
o] BIZFsHA| WSslk= Ao wekert SDREMHEC] o
o] & 72 SDREMEC|] HAIESE oJulshH AA1H
ARA ofei=7t 7+ Af7F =7t A sl PR nHn
=2, olof ujz} SDREME-2| TS Aol ko] Fgo] vtk
A HhSah= A o2 whehec)

ARg-tlotehajof U =t siR)/dAr] 5=Fallo] 7 2
Arn|(ZHE) 2] 79 GDP, SDREHE, £35714
&, ElE7IRGeRE ()2 AE el o Ex17),
=2, B ()9 TAIE Vel AE55e] ¢
SDREREIR= A (+)2] TAE Yerd o Y z] GDP, £}
714, 28, S8, S, EullE7 ek 9(-)
o] IAE Yehich EEEEO] HS- % FAVIE, 24,
B3, EuiETIAIeeks F(He] EAE UERECH SDR

100,000 2,000,000

38, FUFTPIFRE ()] BAS e, )2 B4
GDPS} ()] TAR) A ERE FF-S ALS-Clofet
Hlo} 714R] AAE E3) GDPe) o] et 4t
o)z} e wol gagt Afgolebd, GDPSH (AR
A% 8F0) SR A St Ao 112 3o
W ATAR ST B At 9 AoR He
o, uR7H R FAple] MEOR Q8] AaN|EIE)
FFo| TS o} SR} 4zt Yol o
AAL) A% FF EREFY SFU%S LAk T
Ao w e,

S sholziaAke] Sage] Bel AbeTioteblop
f71ske ol AgelalE AR AREHE)S] APITE
911, o)t S} SOIAAALY S AR of
ofA|31 itk olefeh AHelA] ZANE uE o sheldd
AARIS) ST R4 W B ThASHE: 91 mAke] Ba
g o Bkt ojof £ A7 ARprlolehlols Tt
o AET/L RG] T T AR S5
2ol n]A| GRS AFEASHI,
Al 9] TSk HHS
¥ig0] 9 B9lo] ZASR: BOPYR AAGYOR B
slo] o] 2 13} 151l B9kt

— w2 = U
o}, E3t Granger QA AL Sslo] 0)F Teis)o]
AR 5o SESigict mY 5o (A AL B4

80,000 4 1,600,000 -
60,000 -
1,200,000 -
40,000 -
800,000 -
20,000 4

. 400,000 -
o __ w

+20,000 U

40,000 : : : : 400,000

100,000

80,000 -

60,000 -

40,000 -

20,000 -

12 3 a5 & 7 8 9 10 T
—o— ARC —+— GDP —— IF
—— R —~—MS ——SDR
—=— SPI —o— WPI

(a) Architecture
120,000 7,000

——FAC ——GDP ——FF
——R ——MS ——SDR
—+—SPI_—o—WPI

(b) Industrial facility

T T T T T -20,000 T T T T T T T T T
6 7 8 8 10 t 2 3 4 5 & 1 8 9 10
——SER —— GDP ——
—— IR —=—MS —— SDR
= SPI_—o— WPI

(c) Service
400,000

100,000 4 6,000

80,000 5000
60,000 |

4,000 -
40,000
3,000
20,000 |
2,000 4
0 —aes

1,000 4

-20,000 -

300,000 -

200,000 -|

100,000 -

0 ——

40,000 / 0

60,000 -1,000

100,000

—— ELEC —— GDP —— F
—s— R —=—MS§ —— SDR
—=— SPI  —o— WPI

——TELE —— GDP —— F
—=—MS —— SDR

—=—SPI —o— WPI

—— IR

——CV ——GDP —— IF
—+— IR ——MS ——SDR
«— SPI —o— WPI

(d) Electricity

(e) Telecommunication

() Civil engineering

Fig. 1. Impulse Response Analysis
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