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CORRELATION BETWEEN OIL PRICES AND CURRENCY
EXCHANGE RATES.

Abstract. In this article, we study how oil prices affect the USD vs.
KZT exchange rates. Our methods base on elementary statistical data analysis.
For this purpose, we collect Brent oil prices and US dollar exchange rates in
Kazakh tenge for entire year of 2016, in a weekly basis. Our findings suggest
that there is a strong correlation between two variables. Besides, we use simple
linear regression analysis to provide a formula that predicts the USD rate given
the oil price. To make the paper accessible to High school students, we keep
most of the analysis as elementary as possible and self-contained.
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skoksk

AnpaTrna. byn makamama myHait OaraceiHbiH AKII mommaper sxoHe
TEeHre aipipbacTay OaraMblHa Kajall ocep ETETIHIH KapacThipambl3. bi3miH
omicTep KapamaibiM cTaTHcTHKara HerizmenareH. Ockl Makcarta 013 2016
JKBUIFBI amnTa CablH MYHall OarallapplH KoHE JIe¢ TeHre OOWBIHINA JoJuIap
aitpipOacray OaraynapblH KMHAaWMBI3. Bi3[aiH HOTWXKenepiMi3 €Ki alHbIMaibl
apachlH/Ia MBIKTHI KOPPEJSALUSIHBIH 0ap eKeHiH kepcerei. bynan 6acka, MyHan
OaraceiH  eckepe oTbIpbin, AKII nommapeiHblH — aiibipbactay  OarachlH
00HKaUTBIH (OpMyJIaHbl YChIHY YIIIH KapamalbiM ChI3BIKTBIK PErpecCHsUIbIK
Tannaynbl KojijaHambi3. MakajgaHbl OpTa MEKTENTiH OKYIIbIIapblHA KOJ
KETIMII €Ty VIIIH TajAaydblH Kem OeJiriH OapbIHIIA KapamailbiM IKoHE
O3IrHEH KaMTaMachbI3 eTEMI3.

Kiar ce3mep: CBI3BIKTBIK perpeccusi, MyHail Oarachl, BaJioTa albIp
Oacray, KOppesusl.

skekosk

AnHoTanus. B 3T0i1 cTaThe MBI U3y4aeM, KaK IIeHbl Ha HEQTH BIUSIOT
Ha kypc nosuiapa CIIA no oTHomeHuto k TeHre. Hamm meTonbpl OCHOBaHbI Ha
aHAJIM3E DJIEMEHTAPHBIX CTATHCTUYECKUX MJaHHbIX. C 9STOM TENbI0 MBI
cobupaeMm 1eHsl Ha HePTHh M Kypchl nomutapa CHIA 3a Becy 2016 roa. Hamm
Pe3yNbTaThI MOKA3BIBAIOT, YTO CYIIECTBYET CHIIbHAS KOPPEIAIUSI MEKITY JBYMS
nepeMeHHbIMU. Kpome TOro, Mbl HCHOJb3yeM MPOCTOM  JIMHEHHBIN
PErpecCUOHHBIM  aHalmu3, YTOOBI  MpencTaBUTh  (GOpMYyNly, KOTOpas
npeackasbiBaeT kype goiiapa CIHIA ¢ yuetom niensl Ha HeTh. UTOORI crienaTh
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CTaThIO JIOCTYITHOM JIJIsl YYAIIUXCS CTAPIINX KJIACCOB, MBI IIPOBOJAUM OOJIBITYIO
9acTh aHAIHM3a KaK MOKHO 00Jiee 2JIeMEHTapHO ¥ aBTOHOMHO.

KiroueBbie cioBa: nuHEHHas perpeccus, IeHa Ha HedTbh, oOMeH
BaJIIOTHI, KOPPETSALIHUSL.

Kazakhstan has the largest economy in Central Asia. Its economy
mainly rests on the growth of oil and gas sector. Kazakhstan is considered as
«oil rich» country and as such it is a large oil exporter. Scientists believe that
the current oil reserve of the Kazakhstan is three times higher than previously
predicted back in 1980’s.

In 2015, the Central Bank of Kazakhstan set the national currency to
free float. This means, from this point, the market will determine the exchange
rate by itself according to the supply and demand. In particular, the changes in
oil prices will affect the currency exchange rates.

As (Gronwald, Mayr, & Orazbayev, 2009) concluded, the drop in oil
prices has significant negative response to GDP, inflation, exports, and
exchange rates. It is an important task to quantify these negative responses. In
this note we want to investigate the relation between dollar exchange rates and
world oil price fluctuations [1]. More specifically, we would like to see how
changes in oil prices affects the USD rate in Kazakhstan. Similar problems
were considered in different contexts, see e.g. (Chen & Chen, 2007) [2],
(Basher, Haug, & Sadorsky, 2016) [3], (Reboredo, Rivera-Castro, & Zebende,
2014) [4], (Turhan, Hacihasanoglu, & Soytas, 2013) [5], (Zhang, 2013) [6].

Next section reviews some of the statistics notions used in this article.
In §3 we provide our data and carry out the statistical analysis to investigate the
relation between oil prices and dollar rate. Finally, we end with a conclusion.

Preliminaries
In this section we review some preliminary material from statistics that
we use throughout the text.

Value Interpretation
From 0 to 0,3 Very Weak
From 0,3 to 0,5 Weak
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Pearson Correlation coefficient is

From 0,5 t0 0,7 Medium real numberr between —1 and 1 that

quantifies the dependence of two variables.
If r is positive then there is a positive
relation, which means if the first variable
From 0,9 to 1 Very Strong increases then so does the second variable.
On the other hand, a negative value
indicates that when one variable increases the other decreases. The Table
Isummarizes the interpretation of r for positive values, and for negative values
the ordering is reversed. If we are given the data points x4,%,,...,x, and
¥ys ¥3, -, ¥, from two variables then the correlation coefficient is computed by
the following formula:

From 0,7 t0 0, 9 Strong

Table 1. Interpretation of

correlation coefficient p= 2D ,

*JIE':I —2)* Liy-7)*

where & = iE?qu, y= iE?:l}rr.

When thereis a strong correlation, first attempt is to try to find out if
there is a linear relation. This is done in Statistics by considering Simple Linear
Regression method. Given the data points x,,%,,..,%,, and ¥V, V5, .., V,
from two strongly correlated variables, the formula for linear regression line is
given by

V=aX+ b,
%amd b= @ Regression line is the best fitting
line to the data, that is, it is the line that minimizes the total distance from the
line to the dependent variables (v_i’s). One can use the least square methods to

obtain the above formulas for a and b.

wherea =

Statistical analysis
Table 2
Weekly oil prices and USD rates in KZT for the entire year of 2016.

Date Br.ent oil USD rate Date Brf:nt oil USD rate
prices ($) in KZT prices (§) | inKZT
04.01.2016 | 29,36 339 04.07.2016 | 44,95 335
11.01.2016 | 29,22 360 11.07.2016 | 45,09 337
18.01.2016 | 29,57 361 18.07.2016 | 44,11 339
25.01.2016 | 32,16 375 25.07.2016 | 41,31 344
01.02.2016 | 30,83 370 01.08.2016 | 41,31 353
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08.02.2016 | 28,94 358 08.08.2016 | 41,81 351
15.02.2016 | 29,98 363 15.08.2016 | 44,53 343
22.02.2016 | 29,71 350 22.08.2016 | 47,19 338
29.02.2016 | 32,72 352 29.08.2016 | 44,18 339
07.03.2016 | 38,38 344 05.09.2016 | 44,25 353
14.03.2016 | 38,52 343 12.09.2016 | 43,06 337
21.03.2016 | 39,29 345 19.09.2016 | 43,13 338
28.03.2016 | 36,56 340 26.09.2016 | 44,53 336
04.04.2016 | 36,63 343 03.10.2016 | 47,88 334
11.04.2016 | 40,34 336 10.10.2016 | 49,42 331
18.04.2016 | 40,27 333 17.10.2016 | 50,76 332
25.04.2016 | 43,55 333 24.10.2016 | 48,44 330
02.05.2016 | 44,34 327 31.10.2016 | 43,97 335
09.05.2016 | 44,46 333 07.11.2016 | 42,92 339
16.05.2016 | 46,21 329 14.11.2016 | 42,92 344
23.05.2016 | 48,31 336 21.11.2016 | 45,75 339
30.05.2016 | 48,52 336 28.11.2016 | 45,44 340
06.06.2016 | 48,72 334 05.12.2016 | 51,31 333
13.06.2016 | 48,07 336 12.12.2016 | 51,31 330
20.06.2016 | 47,47 341 19.12.2016 | 51,94 335
27.06.2016 | 47,54 338 26.12.2016 | 53,13 330

This is the main part of the article. Here we study our data and obtain
the results we were aiming. To this end, we first list our data set in Table 2.

We used websites such as oilprice.com, oil-price.net, xe.com, and
kase.kz to collect the data in Table 2. We considered the entire year of 2016, in
a weekly basis. The first column shows the date (Monday) of a week when the
corresponding values observed. The second and third columns contain the
Brent oil price per barrel and dollar rate in KZT for the given date respectively.

We made use Microsoft Excel to make statistical computations. In
particular, we obtained Pearson Correlation coefficient to be r = —0.775,
which according to Table 1 shows that there is a strong negative correlation.
This can be seen in Figure 1.
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Fig.1.0il price vs. dollar exchange rate graph with Trend line.

The same figure includes the simple regression line and formula:

¥y =—1.2x +392.15,

Here, x is the independent variable, that is, oil price and ¥ is the
dependent variable, dollar rate in terms of Kazakh Tenge. More detailed linear
regression analysis is depicted in Figure 2 which is obtained using StatPlus
add-in for Excel.

Linear Regression

Regression Statistics

R 0.77517
R-square 0.60089
;ffg;’;‘i 0.59307
S 6.73137
N 53

USD rate in KZT = 392.14759 - 1.19614 * Brent oil prices ($)

ANOVA
df. SS MS F p-level
Regression 1. 3,479.23281  3,479.23281  76.78497  9.53115E-12
Residual 51. 2,310.88039 4531138
Total 52. 5,790.11321
. HO
Coefficient ~ Standard Error LCL UCL t Stat p-level (5%)
0,
Intercept  392.14759 5.88848 380.32597  403.9692 66.59573 0. rejected,
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Brent oil -1.19614 0.1365 -1.47019  -0.9221 87627 9.53115E-12 [9ecte
prices ($) d

Fig.2. Linear Regression analysis of the data.

A high value of R*2 = 0.66 and small p values in Figure 2are strong
indicators that the model formula presented abovewell explains the given data.
For instance, when oil price is x = 50 dollars, our formula predicts the dollar
ratey = —L1.2 #50 + 392,14 = 332.14 KZT. For our data we see that on
10.10.2016 the oil price was 49.42$ and dollar rate was 331 KZT which very
close what formula gives.

We end this section by providing a forecast for dollar rate in 2018. In
various websites it is possible to find oil price forecasts. We use average Brent
oil price forecast of $54.1 per barrel in 2018 from knoema.com website. Then,
our formula predicts that average dollar exchange rate in 2018 will be
y= —12=%=541+392.15 = 327.23KZT.

Conclusion

In this note we studied relation between oil price and currency
exchange rate by analyzing the data obtained for 2016. Our findings show that
there is a strong relation between the two: 1 unit-decrease of oil price per barrel
increases the dollar rate by about 1.3 units.
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