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def log_likelihood(F, A):
#todo
return log_likelihood

def gradient(F, A, i):
#todo gradient of log_likelihood respect to person i parameters (F_ic)
return gradient

def train(A, C, iterations = 200):
# initialize an F
N = A.shape[0]
F np.random.rand(N,C)

for n in range(iterations):
for person in range(N):
grad = gradient(F, A, person)
Flperson] += 0.005*grad # updating F
Flperson] = np.maximum(0.001, F[person]) # F should be nonnegative
11 = log_likelihood(F, A)
print ('At step %4i logliklihood is %5.4f'%(n,11))

return F
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#testing in two small groups
A=np.random.rand (40,40)
A[0:15,0:25]=A[0:15,0:25]1>1- 0.6 # connection prob people with 1 common group
A[0:15,25:40]=A[0:15,25:40]>1-0.1 # connection prob people with no common group
A[15:40,25:40]=A[15:40,25:40]>1-0.7 # connection prob people with 1 common group
A[15:25,15:25]=A[15:25,15:25]>1-0.8 # connection prob people with 2 common group
for i in range (40):

Ali,i]=0

for j in range(i):

Ali,jl=A[j,1i]




import matplotlib.pyplot as plt

import networkx as nx

plt.imshow (A)

delta=np.sqrt(-np.log(1-0.1)) # epsilon=0.1
F=train(A, 2, iterations = 120)

print (F>delta)

G=nx.from_numpy_matrix (A)

C=F>delta # groups members
nx.draw(G,node_color=10*(C[:,0])+20%(C[:,1]))
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