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For trial =1 To 10000
Forn=1To 100
If Rnd >= 0.5 Then b
ws.Cells(n, 1).Value = 1
Else
ws.Cells(n, 1).Value = 0
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End If
Next n
Application.Calculate

sumValue =0
Forn=1 To 100
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sumValue = sumValue + ws.Cells(n, 1).Value

Next n
ws.Cells(trial, 2).Value = sumValue
Next trial
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Dim n
Dim su

Set ws cti
For trial =1
For n = 1 To
If Rnd

s(n,

s(trial, 2).Yalue = sumValue
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© import numpy as np # numpy A U—KL. np £FS © library(ggplot2)
import matplotlib. pyplot as plt ¥ matplotlib &4 yiR— b r <— rnorm(
r = np. random. normal ( # ELX n = 20000,
loc = 5000, # 13 mean = 5000.
scale = 100, # IRERE sd = 100
size 20000, # 7—9DEL ]
/ data df <- data. frame(Score = r)
fig = plt.figure() # F—FERLER 9 £99 ggplot(data df, aes(x = Score)) +
ax = fig.add subplot(1,1,1) & 7L F geom histogram(bins = 50) +
ax. hist(r, bins=50) labs
ax.set title(’Gaussian curve') title = "Gaussian curve”.
ax. set xlabel("Score’) # x ¥4 Score e T
ax.set ylabelC Num' ) & v & Num RO
fig.show() # 752 =%KT g

theme minimal()
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import numpy as np
import matplotlib.pyplot as plt
t T—YDER
X = np.array([1920, 1925, 1930, 1935, 1940, 1945, 1950, 1955, 1960, 1965, 1970,
1975, 1980, 1985, 1990, 1995, 2000, 2005, 2010, 2015, 2020])
Y = np.array([5596, 5974, 6445, 6925, 7193, 7215, 8411. 4, 9007. 6, 9430. 1, 9920. 9,
10466. 5, 11193. 9, 11706, 12104. 8, 12361. 1, 12557, 12692. 5, 12776. 7,
12805.7,12709. 4, 12577])
# SEZERADREZETE
DEGREET = np.polyfit(X, Y, 1)
DEGREE2 = np.polyfit(X, Y, 2)
DEGREE3 = np.polyfit(X, Y, 3)
DEGREE4 = np.polyfit(X, Y, 4)
i REREEEE
r2_1 = np.corrcoef(X, np.polyval (DEGREE1
r2_2 = np.corrcoef(X, np.polyval (DEGREE2
r2_3 = np.corrcoef(X, np.polyval (DEGREE3
r2_4 = np.corrcoef(X, np.polyval (DEGREE4
i XehD#EHEZ ER
x = np. Linspace(1920, 2045, 1000)
t BADIERL
fig, ax = plt.subplots(dpi=100)
ax. scatter(X, Y, marker="o’, color="red”, label="Data”)
i Bl AR % fRiE
ax.plot(x, np.polyval (DEGREET, x), color="black’, label=f"1st Degree (R*: {r2_1:L4f})")
ax.plot(x, np.polyval (DEGREE2, x), color="brown’, label=f"2nd Degree (R*: {r2_2:.4f})")
ax.plot(x, np.polyval (DEGREE3, x), color="green’, label=f"3rd Degree (R*: {r2_3:L4f})")
ax.plot(x, np.polyval (DEGREE4, x), color="purple’, label=f"4th Degree (R?: {r2_4:.4f})")
ax.set_xlabel (" $x$")
ax.set_ylabel (" $y$’)
ax.grid()
ax. legend()
plt. show()

@ Data
—— 1st Degree (R*: 1.0000)
—— 2nd Degree (R*: 0.9619)
—— 3rd Degree (R?: 0.9447)
—— 4th Degree (R*: 0.9446)

T T T T T T T
1920 1940 1960 1980 2000 2020 2040
X

FEAOT—42(1920-2020)
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it 2045FDAO% TR

predicted pop 1st
predicted pop 2nd

np. polyval (DEGREET, year 2045)
np. polyval (DEGREE2, year 2045)

predicted pop 3rd = np.polyval (DEGREE3, year 2045)
predicted pop 4th = np.polyval (DEGREE4, year 2045)

print(f"2045D AOFA (1RZIAR):
print(f"2045FD AOFA (ZPRZIAR):
print(f"2045FED AOFA (RZIAR):
print(f"20455D AOFH (ARZIARN):

{predicted pop 1st:.
{predicted pop 2nd:.2f} HAN")
{predicted pop 3rd:.

{predicted pop_4th:

POASEDACFR (LRZIER): 16098. 69 HHA
PUASED AT (2RZER): 13275.93 BAA
DUASED AT (BRZER): 8590.82 HAHA
PUASED AT (ARZER): 9715.48 FAA
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