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In [11:  Zhttps.//www. mizuhobank. co. jo/market/historical. html v 6gH X 4r .42 O (n_quotes. csv) #3502 0—
F78
import pandas as pd

fx_historical = pd.read_csv(“m_quote. csv”)
fx_historical

Out[1]:

U““a"‘ed& USD GBP EUR CAD CHF SEK DKK NOK AUD .. HUF CZK PLN RUB
0 2002/4/30 131.15 189.01 11597 82.83 7913 1273 1561 1520 7024 .. *** #oxx  wxcox NgN
1 2002/5/31 126.44 18456 11588 81.58 79.60 1257 1559 1543 69.58 .. *ww xwwwx  xwwwx NgN
2 2002/6/28 123.53 183.00 117.83 80.64 80.09 12.94 1586 1592 7029 .. *=* = sxoos NgN
3 2002/7/31 118.05 183.64 117.23 7652 80.16 1267 1579 15.83 6542 .. *** soxx  wcosx NgN
4 2002/8/30 119.08 183.14 11645 7585 79.60 12.59 1569 15.68 64.47 .. **xx wwwee oo NgN
213 2020/1/31 109.39 142.93 121.35 83.60 112.82 11.50 16.24 1221 74.95 .. 0.36 4.82 2857 1.77
214 2020/2/28 109.99 142.71 119.99 82.82 112.68 11.36 16.06 11.85 7341 .. 0.36 479 28.06 1.72
215 2020/3/31 107.54 133.35 119.14 77.33 112.37 10.98 1595 1061 67.06 .. 0.35 451 2693 1.46
216 2020/4/30 107.96 133.97 117.37 7674 111.26 10.76 1573 10.35 67.82 .. 0.33 4.3 2583 1.44
217 2020/5/29 107.35 131.83 116.99 76.89 110.64 11.04 1569 10.65 70.03 .. 0.33 429 2583 1.48

218 rows x 37 columns

e [USD. EUR. GBP. CHF. AUD. NZDBED &% &R
o Bf%&% [Date] (CEEL., 12T VIRXREULTHELET,
« Bt %E [MM-YYYY] (CEELFET



In [2]:
Out[2]:

In [3]:

In [4]:
Out[4]:

In [5]:

Out[5]:

fx_historical [["USD", "EUR"," GBP",  CHF"," AUD", NZD']]
USD EUR GBP CHF AUD NzD
0 13115 11597 189.01 79.13 70.24 58.08
1 12644 11588 18456 79.60 69.58 58.38
2 12353 117.83 183.00 80.09 70.29 60.48
3 118.05 117.23 183.64 80.16 6542 56.82
4 119.08 11645 18314 79.60 64.47 5528
213 109.39 121.35 142.93 112.82 74.95 72.20
214 109.99 119.99 14271 112.68 73.41 70.44
215 107.54 119.14 13335 112.37 67.06 65.13
216 107.96 117.37 133.97 111.26 67.82 64.76
217 107.35 116.99 131.83 110.64 70.03 65.38

218 rows x 6 columns

fxhm = fx_historical. rename (columns={

fxhm. head ()

“Unnamed: 0”: “Date”

b

errors="raise”)

Date usb GBP EUR CAD CHF SEK DKK NOK AUD HUF CZK PLN RUB TRY
0 2002/4/30 131.15 189.01 115.97 82.83 79.13 1273 1561 1520 70.24 wkek ek ek NN NaN
1 2002/5/31 126.44 184.56 115.88 81.58 79.60 12.57 15.59 15.43 69.58 FRekR e wee NaN o NaN
2 2002/6/28 123.53 183.00 117.83 80.64 80.09 12.94 1586 15.92 70.29 weaR e wee NaN o NaN
3 2002/7/31 118.05 183.64 117.23 76.52 80.16 1267 1579 1583 65.42 dwwek ek ook NgN- NaN
4 2002/8/30 119.08 183.14 116.45 75.85 79.60 1259 15.69 15.68 64.47 ek wk ek NaN-o NaN
5 rows x 37 columns

»

fxhmi=fxhm[[' Date’, USD', EUR", " GBP", ' CHF",  AUD', NZD' 1]
fxhm1. head ()

Date USD EUR GBP CHF AUD NzD
0 2002/4/30 131.15 11597 189.01 79.13 70.24 58.08
1 2002/5/31 126.44 115.88 184.56 79.60 69.58 58.38
2 2002/6/28 123.53 117.83 183.00 80.09 70.29 60.48
3 2002/7/31 118.05 117.23 183.64 80.16 65.42 56.82
4 2002/8/30 119.08 116.45 183.14 79.60 64.47 55.28



In [6]: fxhmi1[ Date’ ]=pd. to_datetime (fxhmi1[ Date 1)
fxhm1. info ()

{class 'pandas. core. frame. DataFrame’ >
Rangelndex: 218 entries, 0 to 217
Data columns (total 7 columns):

Date 218 non-nul| datetime64[ns]
usb 218 non-null float64

EUR 218 non-null float64

GBP 218 non-null float64

CHF 218 non-null float64

AUD 218 non-null float64

NZD 218 non-null float64

dtypes: datetime64[ns] (1), float64(6)
memory usage: 12.0 KB

D:¥Anaconda3¥| ib¥site-packages¥ipykernel_launcher.py:1: SettingWithCopyWarning:
A value is trying to be set on a copy of a slice from a DataFrame
Try using . loc[row_indexer, col_indexer] = value instead

See the caveats in the documentation: http://pandas.pydata. org/pandas—-docs/stable/user_guide/inde
xing. html#returning—a-view-versus—a—copy
“""Entry point for launching an IPython kernel.

In [7]1: fxhmi=fxhml. set_index (fxhm1[' Date']).drop (' Date’, 1)

In [8]: fxhml.head()

Out[8]:
uUsD EUR GBP CHF AUD NzZD

Date

2002-04-30 131.15 11597 189.01 79.13 70.24 58.08
2002-05-31 126.44 115.88 184.56 79.60 69.58 58.38
2002-06-28 123.53 117.83 183.00 80.09 70.29 60.48
2002-07-31 118.05 117.23 183.64 80.16 65.42 56.82
2002-08-30 119.08 116.45 183.14 79.60 64.47 55.28

In [9]: %matplotlib inline
import matplotlib. pyplot as plt
plt. rcParams[“figure. figsize”] = (20,15) # CDREH DAL, £TDplot/ZI2HEETHE
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In [11]:

Out[11]: array([[<matplotlib.
<matplotlib.
[Kmatplotlib.
<matplotlib.
[Kmatplotlib.
<matplotlib.

dtype=ob ject)

fxhm1. plot (subplots=True,
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In [12]:

Out[12]:

In [13]:

Out[13]:

fxhm1 [ GBP’ ].plot ()
fxhm1 [ GBP']. rolling(24) . mean().plot () # 75 months
fxhm1["GBP’ ].rolling(12) . mean().plot () # 3 months

<matplotlib. axes. _subplots. AxesSubplot at 0x2c7336ece80>
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fxhm1 [ CHF' 1. plot ()
fxhm1 [ CHF' ]. rol ling (24) .mean().plot ) # 75 months
fxhm1 [ CHF' ]. rol ling(12) .mean().plot ) # 3 months

<matplotlib. axes. _subplots. AxesSubplot at 0x2¢7337a05¢c0>

0 ) 0 ‘ &0 ‘



In [32]:  Zfxhml. index = fxhml. index. strftime( im-%Y’)
#fxbmi. head ()

In [14]: fxhml. info()

<{class 'pandas. core. frame. DataFrame’ >
Datetimelndex: 218 entries, 2002-04-30 to 2020-05-29
Data columns (total 6 columns):

usb 218 non-null float64

EUR 218 non-null float64

GBP 218 non-nul |l float64

CHF 218 non-null float64

AUD 218 non-null float64

NZD 218 non-null float64

dtypes: float64 (6)

memory usage: 11.9 KB

B

In [15]: from __future__ import print_function
import numpy as np

In [16]: usd_returns = np.diff (fxhm1["USD’]) / fxhm1['USD"1[ : -1]
In [17]1: gbp_returns = np. diff (fxhm1['GBP']) / fxhm1["'GBP'I[ : -1]
In [18]: covariance = np.cov (usd_returns, gbp_returns)

print (“Covariance”, covariance)

Covariance [[0.00050726 0.00044505]

[0. 00044505 0. 0008612911

In [19]: print(“Covariance diagonal”, covariance.diagonal ())

print (“Covariance trace”, covariance.trace())

Covariance diagonal [0.00050726 0.00086129]
Covariance trace 0.0013685555531115514

In [20]: print(covariance/ (usd_returns.std() * gbp_returns.std()))
[[0.76743219 0.67330703]
[0. 67330703 1.3030467211
In [21]: print(“Correlation coefficient”, np.corrcoef (usd_returns, gbp_returns))

Correlation coefficient [[1. 0.67330703]
[0.67330703 1. 1]

GBPEEURMDBE (FMIC LT, HHEALRVWKSTY . 1HEFZRENF0.673/1RDT

In [22]: difference = fxhm1[ ' GBP'] - fxhm1[ USD']
avg = np.mean(difference)
dev = np. std(difference)

print (“Out of sync”, np.abs(difference[-1] - avg) > 2 * dev)

Out of sync False



np. arange (len (gbp_returns))

t =

In [23]:
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In [39]: from matplotlib.dates import DateFormatter
from matplotlib. dates import DaylLocator
from matplotlib. dates import MonthLocator
from datetime import date

dates = fxhm[ Date’]
H#dates=pd. to_datetime (dates)
close = fxhm[' USD"]

fig = plt. figure()
ax = fig. add_subplot (111)

emas = []

for i in range(9, 18, 3):
weights = np. exp(np. linspace(-1., 0., i))
weights /= weights. sum()

ema = np. convolve (weights, close) [i-1:-i+1]

idx = (i - 6)/3

ax.plot(dates[i-1:], ema, Iw=idx, label="EMA(%s)” % (i))
data = np. column_stack ((dates[i-1:], ema))

emas. append (np. rec. fromrecords (data, names=["dates”, “ema”]))

4 emaDX & EEEH

first = emas[0][“ema”]. flatten()

second = emas[2][“ema”]. flatten()

bools = np.abs(first[-len(second):] — second)/second < 0.001 #0 0007
xpoints = np. compress (bools, emas[1])

for xpoint in xpoints:
ax. annotate (' x', xy=xpoint, textcoords="offset points’,
xytext=(-50, 30),
arrowprops=dict (arrowstyle="->"))

leg = ax. legend (loc="best’, fancybox=True)

al ldays = DayLocator ()

months = MonthLocator ()

month_formatter = DateFormatter ("%b %Y")
ax.plot(dates, close, lw=1.0, label="Close”)
ax. xaxis. set_major_locator (months)

ax. xaxis. set_minor_locator (al | days)

ax. xaxis. set_major_formatter (month_formatter)
ax.grid(True)

fig. autofmt_xdate ()

plt. show()



In [25]:
Out[25]:

In [26]:

Out[26]:

In [27]:
Out[27]:

In [28]:

Out[28]:

In [29]:

Out[29]:

In [40]:

In[1:

— EMA(9)
— EMA[12}
130 4 = EMAI15)

120

10

100

xpoints
rec. array ([1,
dtype=[( dates’, '<U10'), (ema’, '<f8)1])
len(first)
210

len (second)
207
bools = np. abs(first[-len(second):] - second)/second < 0.0001

#xpoints = np. compress (bools, emas/[1])
len(bools)

207

bools[:10]

array ([False, False, False, False, False, False, False, False, False
Falsel)

#print (bools != False) #



