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Foreign
Exchange
Market

Trade of different
world currencies
Pegged currencies:
fixed exchange rate,
currency follows the
movement of
another



Introduction
to Data



Data Collection

e Exchange Rate API

e Time-series data of the various
currencies from 2010 - 2022

e Set base to be ‘USD’

e Requested APl and read data into
Pandas dataframes for analysis

exchangerate.host Services  Tutorials

Free foreign exchange,
crypto rates &
EU VAT Rates AP




Scaled Exchange Rate

0.8 1

o
o

o
IS

0.2 4

0.0 4

Exploratory Analysis

Scaled Currencies and Rolling Averages Time-Series
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* Upward movement represents
a decrease in currency value



Machine
Learning
& Results



1. Simple Linear
Regression

2. Multiple Linear
Regression

Goal: Find potential
linear/explainable
relationships between
percentage changes in
currencies



Simple Linear
Regression

e Determine if a linear model can be N\

used to see if the fluctuations of N — b _I_ b X
GBP can explain fluctuations in EUR | - O 1 |

e Used percent change between
currencies as a form of scaling



Simple Linear Regression

y_hat = 0.57 * x + 0.00004, RMSE = 0.004, R~2 = 0.346 |_| near flt Of AG BP to AEU R
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Multiple Linear Regression

e Determine if there is a relationship
between the EUR and other European
countries (BGN, CZK, HRK, HUF, PLN,
RON, SEK) R
| | § = Po+ Brx1 + Bezat. .. +BmTm
e The goalis to see if the movement of
the Euro could be predicted/explained

e Used percent changed between the
currencies

e Random Forests to evaluate importance
of features (currencies)



Multiple Linear Regression Cont.

EUR=0.00 + 0.04 x BGN + 0.33 x CZK + 0.10 x HRK + 0.09 x PLN + 0.03 x RON + 0.15 x SEK

R*=0.86

* All currency abbreviations
represent percent change



Random Forest Regression

- / Non-Euro EU
currencies used as
features in rfr
produce an r2
score of 0.993

- 99.3% of the
variability in AEUR
can be explained

BGN_pct_change
HRK pct_change
CZK_pct_change
SEK_pct_change -
RON_pct_change A
PLN_pct_change -

HUF_pct_change -

by the 7 0.0 0.2 0.4 0.6 0.8

Feature importance
curre nCieS (Mean decrease in MSE across all Decision Trees)



Aside: Regression on a Currency Peg
y hat = 1.00 * x + -0.00000, RMSE = 0.000, R™~2 = 0.990 |_|nea r f|t Of ADKK to AEU R

s <" | - DKKis pegged to EUR
001 - Random assumptions
_ not met
001 - 99% of variability in
AEUR can be
il explained by AGBP
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Multiple Linear Regression Cont.

EUR=0.00 +0.15 x HRK + 0.19 x PLN + 0.04 x RON + 0.21 x SEK

R*=0.81

* All currency abbreviations
represent percent change



Non-Pegged Non-Euro Regression

- 5 Non-Pegged

Non-Euro EU
currencies used as
features in rfr
produce an r2
score of 0.987

HRK_pct_change
PLN_pct_change
RON_pct_change
HUF_pct_change

SEK_pct_change

- 98.7% of the i , . , : .
0.0 0.1 0.2 0.3 0.4 0.5

Vda rla blllty |n AE U R Feature importance

. (Mean decrease in MSE across all Decision Trees)
can be explained
by the 5 currencies
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Summary

- EU: political collection of 27 countries

- Changes in the multiple features of
Non-Euro EU currencies give an
understanding as to how the Euro moves

- Croatia, Poland, Romania, Hungary, and
Sweden do not have pegs to any other
currencies or standards, yet together they
strongly model the movement of the Euro.




Next Steps

- Simulating several investment decisions
according to our model and look at the
overall ROl at the end

- Models failed some randomness
assumptions, results can't be immediately
taken for granted or trusted

- Using forecasting models for time-series
data like the ARIMA, addressing the issue
that time isn’t accounted for
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