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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, I 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, I collected average 
exchange rate for each month from 2005 January to 2015 November. These samples are not clearly 
biased. 

 



   
 
From this data, I 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. 

 



 

  

 

From the histogram of average exchange rate for each year, I 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. 

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.  



 
 

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. 

   

 

 

 

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.  

 

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, 
2009, 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.  


