ISYE 2028 — Basic Statistical Methods - Fall 2015

Bonus Project: “Big” Data Analytics Proposal

Methods to Evaluate Each Month’s and Year’s Exchange Rate Change (KRW-USD)

Daniel Kim

Background:

Exchange rate is one of the important factors that give a huge impact on economy. Levels and
fluctuations in the exchange rate exert a powerful impact on a nation’s exports, imports and the trade balance.
These subjects of exchange rate’s influences, then, impacts on businesses and households in a nation. Even
though the daily change in exchange rate highly depends on many factors that happen irregularly and
unexpectedly, as a student whose parents live in South Korea, | would like to investigate in which month the
exchange rate most likely increases or decreases, when the exchange rate between two countries was the
highest and lowest, and see if there is a trend or pattern in the exchange rate.

Method:

Using python programming language and exchange rate website, x-rates.com, | collected average
exchange rate for each month from 2005 January to 2015 November. These samples are not clearly
biased.
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A B C D E F G H | ] K L M N
1 Year Jan Feb Mar Apr May Jun Jul Aug Sep Qct Nov Dec Avg
2 2005 1039417363 1023.24086 100757357 1009.58758 1001934558 1011504546 1036.71342 102243942 1029.22896 1046.58563 1041.55582 1022.4509?r1024.353
3 2006 984289351 971089688 97429945 95390746 941744735 854361825 950682581 961668622 953.235658 95314687 935519394 926_42?549r955.0311
4 2007 93593986 93703991 943315672 931009075 927793541 027790735 918475737 93458614 9285041 914839847 917275163 93135621 9280772
5 2008 04254967 944497574 981317117 987416684 1035.344445 1032633231 101747591 104787697 113337592 13136645 1398.80276 136#1.48423'1[}99.953
6 2009 1353731521 143882173 145246298 1332.98537 1256492359 1264.027019 126162589 123883268 12134305 1173.84049 1163.92144 1165.?566?r12?6.32?
7 2010 1141417817 115657178 1136.26699 1116.05341 1163.683471 1215.259156 120452806 1180.55473 1162.33325 112243075 1130.35283 1IM.84142F1156.191
8 2011 111887765 111831316 111996817 108386481 108443257 1081228632 105763176 107483063 111624008 115187533 113452700 1148.04749 1107503
9 2012 1143000722 112250421 112595872 113494042 1157938804 1164804938 11425805 113260804 112335533 11060457 108792834 107568205 1126447
10 2013 1066.030398 1087.80544 110374476 1121.66204 1112627231 1135877065 112635236 111591798 1084.14299 1066.69234 1062.75818 1056.55?21'1095.014
1 2014 1066.96433 107143117 1070.65756 104246955 1025.166427 1019125784 10213228 102482605 1036.28463 1062.34998 1098.34259 1104.5344?r1053.62?
12 2015 1088778397 110221161 1114.22336 108461329 1093321198 1114145066 114560694 117790883 118644646 114474808 1155.32004 r112';'.938
13 AVG  1080.181548 1088.50247 1093.61721 107259179 1072770849 1083.705272 1080.29054 108291372 108787072 1096.01996 1102.39124 1094.01983

From this data, | drew two histograms using Excel and two boxplots using R software. From the

histogram of average exchange rate for each month, I could see that there is no definite trend of increase
or decrease in exchange rate in an year. The exchange rate was the lowest in April or May and highest in
November. Even though, histogram shows that there is no definite trend, from the boxplot of average

exchange rate for each month from 2005 to 2015, each month’s average exchange rate falls in an
interval between 1070 and 1105 KRW.

Boxplot of Exchange Rate For Each Month From 2005-2015
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The minimum number of exchange rate between
South Korea and USA was 914.8 KRW for 1
USD, which occurred in October, 2007. The
maximum number of exchange rate was 1398.8
KRW for 1 USD, which occurred in November,
2008.

From the histogram of average exchange rate for each year, | see that the highest average exchange
rate between South Korea and USA occurred in 2009 and the lowest average exchange rate occurred in
2007. From this information, as 5-numerical summary for each month shows, I can conclude that the
minimum number of exchange rate was not an extreme outlier but the maximum number of exchange
rate, which occurred in 2008, was an extreme outlier since it did not happen in 2009. From the boxplot
of average exchange rate for each year, the range of boxplot in 2008 was the highest. This means that
standard deviation was large and there were many exchange rate changes and fluctuations in 2008.
Sample standard deviation for year 2008 is, in fact, 165.1388 KRW. On the other hand, the range and
sample standard deviation were low in 2007. Both boxplot and histogram show that after the exchange
rate gradually increased from 2005 to 2009, it started decreasing until 2014 and slightly increased again
in 2015.

Boxplot of Exchange Rate For Each Year
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I also conducted confidence interval method so that anyone can easily find out an outlier in the
future. I calculated 95% and 99% confidence interval using t-distribution since population mean and
population variance are both unknown.

A
<l
Jan
Felk
Mar
Apr
MMay
Jun
Jul
Aug
10 Sep
11 Ot
12 Now
12 Dec

CO~NO0nbWwN=

B
95%
(1056.666,1103.696867)

(1064.459501,1119.090887)
(1065.6816417,1121.552787)
(1050.171931,1095.011649)

(1052.690218,1092.85148)
(1062.166298,1105.244246)
(1058.9132232,1101.667861)
(1063.544097,1102.283357)

(1069.21893,1106.522502)
(1074.074679,1117.965571)
(1076.462793,1128.2319689)
(1065.276829,1122.762825)

<
99%:
(1046.734488,1113.628606)
(1052.9222666,1130.627722)
(1052.882999,1133.351429)
(1040.702861,1104.480719)
(1044.209126,1101.332572)
(1052.069272,1114.341272)
(1049.884471,1110.696613)
(1055.363297,1110.464157)
(1061.341313,1114.400119)
(1064.805978,1127.224272)
(1065.511864,1139.270618)
(1052.722415,1135.317239)

Confidence interval is an observed
interval, in principle different from
sample to sample, that frequently
includes the value of an
unobservable parameter of interest
if the experiment is repeated. If
exchange rate does not fall into

these intervals, there is high probability that the exchange rate is an outlier. For example, on March,
20009, the exchange rate for 1 USD was 1452 KRW. According to the confidence interval, 1452
KRW clearly does not fall into both 95% and 99% confidence interval; therefore it was an outlier
and recorded in the boxplot.

According to all the data and graphs I collected, when one needs to transfer money from South Korea to
USA, it would be the best for him or her to transfer money on April or May and check if the current
exchange rate either falls into confidence intervals or not.



