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APPENDIX

Appendix 1: Python Code for Survival vs Ruin Probability Graph for Case 1
import numpy as np
from math import *
import matplotlib.pyplot as plt

%matplotlib inline

plt.figure(figsize=(5,3))

beta = 2 # beta>0

theta = 0.5 # theta>0

u = np.arange(0,20,0.01)

phi = 1-((np.exp(-u*theta/((1+theta)*beta)))/(1+theta))

psi = 1-phi

plt.plot(u, phi, label="$\phi(u)$")
plt.plot(u, psi, label="$\psi(u)$")
plt.grid(True)

plt.xlabel(r'$u$')
plt.ylabel(r'$Probability$")

plt.title(r"Survival vs Ruin Probability with $\theta =0.5, \beta =$
{}".format(beta))
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plt.legend()

plt.show()
np.set_printoptions(threshold=np.inf)

phi

Appendix 2: Python Code for Case 2
import numpy as np
from math import *
import matplotlib.pyplot as plt

%matplotlib inline

The graph of PDF:
plt.rcParams['figure.dpi'] = 75
alpha =2
beta =3
x = np.arange(0,10,0.01)
y = (alpha/(beta**alpha))*x**(alpha-1)*np.exp(-(x/beta)**alpha)
plt.plot(x,y)
plt.grid(True)
plt.xlabel('$x$")
plt.ylabel('$y$")

plt.title(r"The graph of Weibull p.d.f with $\alpha = 2, \beta = 3%")
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Euler’s method & the looping:
m1 = beta*gamma(1+(1/alpha))

cc = 1/3 # lambda/c

Du =0.02
L =50
N = int(L/Du)

u = np.arange(0,L+Du,Du)

x = np.arange(0,L+Du,Du)

phin = np.zeros(N+1)

phin[0] = 1-cc*m1 # initial condition

integ = np.zeros(N+1)

f = lambda x: (alpha/(beta**alpha))*x**(alpha-1)*np.exp(-(x/beta)**alpha)

phin[1] = phin[0]+Du*cc*phin[0]

k=1
while k < N:
y=0
for i in range(0,k+1):
y =y + phin[i]*f(u[k]-x[i])+phin[i+1]*f(u[k]-x[i+1])

integ[k] =y

phin[k+1] = phin[k]+(Du*cc*(phin[k]-Du*0.5*integ[k]))

k=k+1
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psi = 1-phin

The survival vs ruin probability graph:
plt.rcParams['savefig.dpi'] = 100
plt.plot(u, phin, label="$\phi(u)$")
plt.plot(u, psi, label="$\psi(u)$")
plt.grid(True)
plt.xlabel(r'sus$)
plt.ylabel(r'$Probability$")
plt.savefig('Weibull32-1.eps', format="eps’)
plt.title(r"Survival vs Ruin Probability")
plt.legend()

plt.show()
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