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Analysis of the Relationship Between Inflation and the
Foreign Exchange Rate Using the Model (VECM) Erbil City
as a Model for the period (2010-2020)

Abstract

The inflation rate has become a chronic phenomenon in all developed
and developing economies. However, in developing economies have
become more severe compared with advanced economies, and for foreign
exchange rates, The distinction between international trade and domestic
trade lies in the monetary systems in each country of the world. because
there is no joint cash unit at the global level, so there should be foreign
exchange rate. With regard to the relationship between variables inflation
and foreign exchange rate appears in most of the economies of developing
countries, including Irag. The study has indicated a long-term equilibrium
between inflation and foreign exchange rates in the region during the period
(2010-2020), because the error correction model is negative and statistically
significant according t-test and reached (-0.22), which means that the
imbalance correction is done within (0.22) of time. The changes that occur
in the major currency rates (US Dollar, Iranian Toman and, Turkish lira),
interpreted about (57%) of the changes occurring in inflation and the

remaining (43%) attributed to other factors.

Key words: Inflation Rate, Foreign Exchange Rate, Dollar, Tumen, Turkish Lira, and
Vector Error Correction Model.
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AY;=ag0+a11(Ye1 - BO - P1Xe1)+ VY
AX; :a20+a21(Yt-1 —B0 — BlXt-l)JrVyt

Ol 8 Uadll sl Jalra (Siay @y |, Ag7 lalaall
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o yuall el g adaill Jana (s 480 Jalas 5 (i ) Canall 128 8 (5 kil s
SY o) e saall () padl 8 (Sl Bl Al ) e sl QY sall) A Hl bl a)
ADF _shall Jligd S5a 9 PP O9om uald A8l Guna 4 ) E5a) @l L34 (1-Y)
s all @) purial

al il DALy G el DS s gl i) 3w pand o LAY 1aa 4k
s Al 8 23 sl o e ) i) e 2SUD S5y O 2 (6T g5l e 3) a3l
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3as) gl ,dal (ADF) A58 S35 (PP) Gisum enld JLEA) il (2) Jgaad)

UNIT ROOT TEST TABLE (PP)
At Level

INFLATION | DOLLAR | TOMAN | LILA
With Constant t-Statistic -1.083413 -2.24095 | -1.90914 | -1.7037
Prob. 0.7211 0.193 0.3251 0.4223

No No no No
With Constant & Trend t-Statistic -2.00138 -2.69131 | -2.17881 | -6.3028
Prob. 0.5949 0.242 0.4888 0.0000

No No no faieied
Without Constant & Trend t-Statistic -0.545511 0.917426 | -0.54991 | -1.6982
Prob. 0.479 0.9036 0.4731 0.0844

No No No *
UNIT ROOT TEST (ADF)
At Level

INFLATION | DOLLAR | TOMAN | LIRA
With Constant t-Statistic -0.954566 -3.03851 | -1.81661 | -1.2662
Prob. 0.7608 0.0392 0.3677 0.6358

No *x no No
With Constant & Trend t-Statistic -1.951524 -3.26635 | -1.90182 | -6.303
Prob. 0.6104 0.0856 0.6363 0.0000

No * no faleke
Without Constant & Trend t-Statistic -0.583283 0.94481 | -0.56742 | -2.5685
Prob. 0.4588 0.9054 0.4656 0.0115

No No no e
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OV sall) At )l Ol i) Cijeall el g adiaill Jama el i) o gty 3)
PP L) s 5 ALl LVl (o siusall die 3580 e (Sl 3_plll cdl Y1 le 53l
((3) Jsandl iy LSy o il J5Y) G 31 5 I ADF sl
Al Al & il 64 (380 4 ) i) <) L) (3) Jgaadl

UNIT ROOT TEST TABLE (PP)

At First Difference
INFLATION | DOLLAR | TOMAN | LILA

With Constant t-Statistic -6.029952 -7.54419 | -5.83423 | -36.28
Prob. 0.0000 0.0000 0.0000 0.0001

*kk *k*k *kk *kk
With Constant & Trend t-Statistic -6.036368 -7.41862 | -5.75741 | -32.856
Prob. 0.0001 0.0000 0.0001 0.0000

* kK *kk *k*k *kk
Without Constant & Trend t-Statistic -6.082906 -7.54047 | -5.94774 | -13.225
Prob. 0.0000 0.0000 0.0000 0.0000

* kK *kk *k*k *kk

UNIT ROOT TEST (ADF)
At First Difference
INFLATION | DOLLAR | TOMAN | LILA

With Constant t-Statistic | -6.029952 -7.54419 | -5.83421 | -36.288
Prob. 0.0000 0.0000 0.0000 | 0.0001

**k*k **k*k **kx **k*k
With Constant & Trend t-Statistic | -6.036368 -7.41862 | -5.75741 | -32.856
Prob. 0.0001 0.0000 0.0001 | 0.0000

**k*k **k*k **kx **k*k

Without Constant & Trend t-Statistic -6.082906 -7.54047 | -5.94774 | -13.225
Prob. 0.0000 0.0000 0.0000 0.0000

*kk *kk *k*x *kk
Note: (*) Significant at the 10%; (**) Significant at the 5%; (***) Significant at the 1%. and (no) Not Significant.
okl Hlaa¥ EVIEWS @uﬁ Gila a1 ykaad)

DLa) o 5 Ll J Y G5 280 aay 8 s sl il aiall G (3) Jsaall (e eday
Gkt 1S iy 138 5 (1) A L) (e AalSe A ) il yniia o | ADF il s PP

:Johansen co-integration ¢wila ga JLSA) (389 Jalsil) JLad) (Y-Y)

(4) Jsaal) eCpouniall Gy JaY AL sl A8 2 ga s (e GiaT ) SLEAY) 138 o
At ) lanll a1 o yuall el 5 adiaill Jama (g 480l Cuila g LA il jelay
alaal) dadl) L) s Trace ,3Y) JLia) s (S 50l Al ) lasill ¢ SY sall)
Al Al o yarie o J8Y) (e aal g QWSS A83e 3 pa 5 oy 3 <Eiigenvalue Maximum
.Maximum Eigenvalue <kl daill jLidl s Trace Y JLid) cues
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L8 qua Maximum Eigenvalue (B2 el Trace ) Jalaa dad (4) Jgaad)

Cradld 92
Unrestricted Cointegration Rank Test (Trace)
Hypothesized . Trace 0.05
No. of CE(s) SEEmELE Statistic Critical Value FEla =
None * 0.485114 48.19517 47.00361 0.0464
At most 1 0.304294 20.97895 29.09964 0.3589
At most 2 0.120302 6.103023 14.96342 0.6833
At most 3 0.020466 0.847794 3.537389 0.3572
Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)
Hypothesized . Max-Eigen 0.05
No. of CE(s) SYEREE Statistic Critical Value s
None * 0.485114 27.21622 26.95702 0.0557
At most 1 0.304294 14.87593 20.55688 0.2977
At most 2 0.120302 5.25523 13.75781 0.7093
At most 3 0.020466 0.847794 3.537389 0.3572
Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

3861 ¥ EVIEWS gl Gila ji 1 jdaal)

:Lag Order Selection Criteria il slaiy) 3 8 JLIA) il (¥-Y)
Bac aadind g Al jall Jae o puidal) (o Bl eUar)) 5 58 apaanl HLaiY) i el g
@il 3,8 ] o sl 5,5 Juzdl of (5) dsaall 4 seday LS (Jlaall a3 cililiaal
.c«LLs,\:X\ &_1\‘)33 JQ’.'\';\ _).\.\Lsu &,\mz\u\‘)ﬂ\

el gUa) 8 5 JLIA) il (5) Jgaal)

VAR Lag Order Selection Criteria

Lag LogL LR FPE AIC sC HQ
0 | -637.273 NA 7.36E+09 | 31.23282 31.3582 31.27848
1 -551.94 154.015 1.78E+08 | 27.50928 | 28.01081* | 27.69191*
2 | -546.301 | 9.352775 | 2.11E+08 | 27.67322 28.5509 27.99282
3 | 532221 | 21.29226* | 1.68e+08* | 27.42540* | 28.67923 27.88197

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)

FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

B8kl Y EVIEWS gl p Sl jis 1 jhaal)
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WUadl) rasial data il (6) Jgaad)

Vector Error Correction Estimates

Standard errors in () & t-statistics in [ ]

Cointegrating Eq: CointEql
INFLATION(-1) 1.0000
DOLLAR(-1) 0.550632
(-0.10288)
[ 5.35201]
TOMAN(-1) -0.591428
(-0.10216)
[-5.78942]
LIRA(-1) 0.180793
(-0.06459)
[ 2.79888]
Error Correction: D(INFLATION) | D(DOLLAR) | D(TOMAN) | D(LIRA)
CointEql -0.229974 -0.177656 0.59394 -0.153725
-0.05051 -0.1079 -0.29778 -0.81773
[-4.55302] [-1.64649] [1.99454] | [-0.18799]
D(INFLATION(-1)) -0.196121 -1.16484 -0.773585 0.084831
-0.15556 -0.3323 -0.91708 -2.51836
[-1.26078] [-3.50540] | [-0.84353] | [0.03369]
D(INFLATION(-2)) -0.076162 0.627826 0.699762 -0.318386
-0.14907 -0.31844 -0.87885 -2.41337
[-0.51091] [ 1.97154] [0.79623] | [-0.13193]
D(INFLATION(-3)) 0.050611 -0.307897 1.289534 | -0.275494
-0.15211 -0.32494 -0.89677 -2.46259
[0.33272] [-0.94755] [1.43798] | [-0.11187]
D(DOLLAR(-1)) 0.079765 0.006386 -0.785351 | -0.163225
-0.09238 -0.19735 -0.54465 -1.49564
[ 0.86342] [ 0.03236] [-1.44194] | [-0.10913]
D(DOLLAR(-2)) 0.230063 -0.346877 0.143862 0.040365
-0.06784 -0.14492 -0.39996 -1.09833
[ 3.39116] [-2.39351] [0.35969] | [0.03675]
D(DOLLAR(-3)) 0.065585 0.346166 -0.589258 -0.072783
-0.088 -0.18799 -0.51881 -1.4247
[ 0.74527] [ 1.84141] [-1.13578] | [-0.05109]
D(TOMAN(-1)) -0.084228 -0.194594 0.49608 0.123091
-0.03984 -0.08511 -0.23488 -0.645
[-2.11411] [-2.28643] [2.11204] | [0.19084]
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Vector Error Correction Estimates
Standard errors in () & t-statistics in [ ]
D(TOMAN(-2)) -0.062878 -0.125471 0.148065 | -0.057404
-0.03756 -0.08024 -0.22145 -0.60811
[-1.67399] [-1.56369] [0.66862] | [-0.09440]
D(TOMAN(-3)) -0.05449 -0.078214 0.183229 | -0.002383
-0.0323 -0.06899 -0.1904 -0.52285
[-1.68721] [-1.13370] [0.96233] | [-0.00456]
D(LIRA(-1)) 0.046481 0.059057 -0.099338 -0.758391
-0.01537 -0.03284 -0.09064 -0.2489
[ 3.02325] [ 1.79817] [-1.09596] | [-3.04691]
D(LIRA(-2)) 0.051713 0.062286 0.02938 -0.627958
-0.02028 -0.04332 -0.11957 -0.32834
[ 2.54986] [ 1.43767] [0.24572] | [-1.91254]
D(LIRA(-3)) 0.048078 0.187593 0.156013 | -0.615439
-0.025 -0.0534 -0.14738 -0.40473
[ 1.92315] [ 3.51272] [ 1.05854] | [-1.52063]
R-squared 0.568543 0.679288 0.400951 0.354973
Adj. R-squared 0.376785 0.53675 0.134707 | 0.068294
Sum sqg. resids 1977.581 9024.462 68735.23 518323.5
S.E. equation 8.558256 18.28221 50.45542 138.5538
F-statistic 2.96489 4.765647 1.505953 1.238225
Log likelihood -134.7725 -165.1338 -205.7403 -246.1471
Akaike AIC 7.388627 8.906692 10.93701 12.95735
Schwarz SC 7.937513 9.455578 11.4859 13.50624
Mean dependent -0.841667 2.725 -2.45 -16.16667
S.D. dependent 10.84092 26.86093 54.24081 143.542

Bl Jlaa¥) EVIEWS gl Gla jia 1 jaal)

ect .1 = 1.0000 Inflation + 0.550632 Dollar - 0.591428 Toman + 0.180793 Lira
1.0000 Inflation = - 0.550632 Dollar + 0.591428 Toman - 0.180793 Lira
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A A oY) e sil) G ymas Qe 81 el Sliall Ja¥) Al sl 8 400 e d8le @lilia

o sl dag o5 ) o s .t L) Caes Tilian) 4 gina 48302 028 5 ¢(2020-2010) 524l)
o all e g L&) Y adail) SV ama g L) () 58 1l ) Jolie 40,0y
3 sinsal) Al Y abudl Sl o185 5) ) g m Al ¥ Gla sl

A A0S 5l 350l Co aa e Jilie B pad) Slall Ja¥) AL gla 6 duSe d800e elllia |

D) dad g L) gl Lt i) o Tilias) 4 sine 483l o34 5 (2020-2010) 32l
Sliaad) Aa g L)) (Y cadamill ¥ ama aliail ) g3 A il 5 ulll Jlie 8 yal)
(Al s A A el ol ¥ B35 (W (g5 s S il 55l Jlae B el

Bl adaill e (galads)

Al Y e sl ¢S 5 Y sall A Sl Candl Jlal 8 Jaand Al ) ol )

Aol g a5 AL alal) il (n 5706 (g e () Ate 3 1 5,0
AT dalse I 2 523 4300 480

v

:Lhﬂ\@maﬁ@acé‘guzddm aaas (e-Y)

G ebal 4 Aalall Aol 5z gatd (oW Adalaally sl JSE Al Hall 028 JaaDly

oV =i C1,C2...C10 5 -dall 3 a8all ilalaall G (s 3 (7) Jsanll (b 4y il il
ey zdpall a3 s padl o i) JaSHl) A ey Jasi ) C1 Jalra s Adolaall 52 s
Sl dalae (s 2y 138 5 (%1) (55 die dilas) AYa I3 5 4ddls a5 (-0.404066)
pdaill ¥ aee G da) Al gha 4 ) A8 3 g g ae Aalla b Lgy dkagi yall & il

GRSl 3 ll 5 Al ) lasill 5 (Sa a1 Y sall) Copeall a5

Uadl) raauai Aniia 3 gad Addlaa il (7) Jgaadl

Dependent Variable: D(INFLATION)

D(INFLATION) = C(1)*( INFLATION(-1) + 0.706727263421*DOLLAR(-1) -
0.183932279319*TOMAN(-1) - 0.0185373388127*LIRA(-1) - 832.054017891 ) + C(2)*D(INFLATION(-
1)) + C(3)*D(INFLATION(-2)) + C(4)*D(DOLLAR(-1)) + C(5)*D(DOLLAR(-2)) + C(6)*D(TOMAN(-1))

+  C(7)*D(TOMAN(-2)) + C(8)*D(LIRA(-1)) + C(9)*D(LIRA(-2)) + C(10)
Coefficient Std. Error t-Statistic Prob.
C(2) -0.404066 0.086262 -4.684161 0.0001
C(2) 0.345556 0.131838 2.621057 0.0135
C(3) 0.301451 0.127293 2.368168 0.0243
C(4) 0.288313 0.071568 4.028546 0.0003
C(5) 0.376835 0.057521 6.551309 0
C(6) -0.042294 0.015383 -2.749468 0.0099
C(7) -0.003941 0.014491 -0.271971 0.7874
C(8) -0.016531 0.041549 -0.397864 0.6935
C(9) -0.112263 0.044939 -2.498094 0.018
C(10) -3.095465 1.462606 -2.116403 0.0424
R-squared 0.568543 Mean dependent var -0.707561
Adjusted R-squared 0.376785 S.D. dependent var 8.603447
S.E. of regression 6.252935 Akaike info criterion 6.712199
Sum squared resid 1212.075 Schwarz criterion 7.130143
Log likelihood -127.6001 Hannan-Quinn criter. 6.864391
F-statistic 4.969403 Durbin-Watson stat 2.33838
Prob(F-statistic) 0.000361
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:LM Test sUaddU 130 bl ¥ JLsd) (1-Y)

Gl ) aen s 4 gl (F) slias) datl Jilaall Jlaia¥1 o)1 (8) dsaad) (e Laadly
AU e (a8 8all 3 gl gl ANE pall dpiia 53 it adle 5 0.05 (e S 3 ) 1 (e il
a1l Lol Y

(LM Test)sUaddl A3 By JLad) (8) Jgaad)

VEC Residual Serial Correlation LM Tests
Null hypothesis: No serial correlation at lag h
Lag LRE* stat df Prob. Rao F-stat df Prob.
1 17.44098 16 0.3576 111121 (16, 74.0) 0.3611
2 17.67644 16 0.3432 1.12791 (16, 74.0) 0.3466
3 19.30057 16 0.2534 1.244434 (16, 74.0) 0.2566
Null hypothesis: No serial correlation at lags 1 to h
Lag LRE* stat df Prob. Rao F-stat df Prob.
1 17.44098 16 0.3576 1.11121 (16, 74.0) 0.3611
2 36.78811 32 0.2567 1.183382 (32,75.4) 0.2716
3 52.21188 48 0.3136 1.096367 (48, 63.7) 0.3624
*Edgeworth expansion corrected likelihood ratio statistic.
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