import json

import math

import random

import csv

import numpy as np

import matplotlib. pyplot as plt

from sklearn. linear model import Ridge

from sklearn. pipeline import Pipeline

from sklearn. preprocessing import PolynomialFeatures
from sklearn. pipeline import make pipeline

from itertools import *

BRBANHORE L |, RIEEFENPIE, MR e 2, AR R R
def divide cluster num(node term, cluster aver):
more_than = -1 #{RAFRTHU/NT temr FIFERIK RS
less than = —1 HEHHHEHHEA [
more temp = 0 HFELEHIE KT H) term 31
less temp = INFINITE # {R1EHAE/NTH) term %
for i in range(len(cluster aver)):
if len(node term) > cluster aver[i] and more temp < cluster aver[i]:
more_temp = cluster_aver[i]
more_than = i
elif len(node term) < cluster aver[i] and less temp > cluster averl[i]:
less temp = cluster aver[i]

less than = i



if more temp == 0: HFIRTE term FAEH/DIX A
more_likely = 0 #HIRSEHONENBRIMR Dy |
less likely =1
return less than

elif less temp == INFINITE:
more likely = 1 # EPZSSEONRKEHIME N 1
less likely = 0
return more_than

else:
more likely = 1-(len(node term) — more temp)/(less temp—more temp) #EIHEHEIE B #f5E J@ T WAL 8B MER
less likely = 1 — more_likely
ran = random. random ()
if ran <= more likely:

return more than
else:

return less than

RN B E FE 2, KIRBIEASLOIRIBEE, #ie RN, BOREUF — R
def divide cluster num2(node term, nodes, nodes cluster, pos):
temp = INFINITE
temp cluster = -1
for i in nodes:
if i[’pos’] <= pos:
if abs(len(node term)-len(i[’key’ ])) < temp:
temp = abs(len(node term)-len(i[ key 1))

temp_cluster = nodes cluster[nodes. index (i) ]



return temp cluster

#M terms EHHRE] term B TR

def find idx(name, terms):

for i in terms:
if name = i['t’]:
return i[ idx’] - 1

return —1

L RO R N Py NS )R

def dist to cluster(solo term, poly terms):

aver _dist = 0
for i in poly terms:
aver dist += dist[find idx(solo term, terms)][find idx (i, terms)]/len(poly terms)

return aver dist

HKMEAN++30] BAANEE R, max_dist RALEFET OB TR PO Z MIIEEE, nin dist SRR AREIF AN KIFEE

def split cluster(number, key, dist, ch rate, ch dist):

HKMEAN++ 5 VE T4 A SR 2 A0
cluster = ['7 for i in range (number)]
cluster[0] = (key[0][’ term’]) #¥HALEE—A
for i in range (1, number) : #RAN HAR AL O LA, FRIARARIE B L5 P O BO i)
max_dist = [0 for j in range(len(key))]
for j in range(len(key)):  #i8 IR, AR A0 ML R
max_dist[j] = INFINITE



for i2 in range(0, i) :
if dist[find idx(key[j][’ term’ ], terms)][find idx(cluster[i2], terms)] < max dist[j]:
max dist[j] = dist[find idx(key[j][’ term’ ], terms)][find idx(cluster[i2], terms)]
cluster[i] = key[max dist. index(max (max dist))][ term’ ]
print (“init cluster center:”, cluster)
# KMean 154X, BBL-OMBEEA MUE RIS N & AR BIERS
new cluster = [[i] for i in cluster]
for round in range (ITER TIME) :
sort = [0 for i in range(len(key))]
for i in key:
min_dist = INFINITE
for j in range (number) :
if dist to cluster(i[’ term’ ], new cluster[j]) < min dist:
min dist = dist to cluster (i[’ term ], new cluster[j])
sort[key. index (i) ] = j
new cluster = [[] for i in range (number) ]
for i in range(len(key)):
new_cluster[sort[i]]. append (key[i][" term’])

return new cluster

#45 AR S, term tuple A—ANZ=REREHA, [ (11,00, 001, [0, 07 1, REEA—ADREFE, BoEA—NER, BINEZH—DFR
def change term(term tuple, ch rate, ch dist, terms):
for kkk in term tuple:
for i in kkk: #X%F G P REANFIASLE Sl T AR TE R
for j in i:

ran = random. random ()



if ran < ch rate[find idx(j, terms)]:
#A R, temp_dist PRAFZE RiBIFT A 45 SRR R ER T, MRARARSSTE, xR B IBUEIEORE ] exp BRBUE BRE
ran dist = ch dist[find idx(j, terms)]
for every in ran_dist:
every = math. exp(l/every)
ran prob = [0 for i in range (TERM) ]
ran prob[0] = ran dist[0]/sum(ran dist)
for k in range (1, TERM) :
ran prob[k] = ran dist[k]/sum(ran dist) + ran prob[k-1]
B PR e A —A
ran2 = random. random ()
for k in range (TERM) :
if ran2 <= ran prob[k]:
print (i)
print (j)
i. remove (j)
for kkk2 in term tuple:
for 12 in kkk2:
if terms[k][’t’] in i2:
i2. remove (terms[k] [’ t’ 1)
i2. append (j)
i. append (terms(k] [ t’])
break

return term tuple



TERM = 99 #ARE% &

NODE = 40 #4550

YEAR = 39 #4EAR%L

INFINITE = 1000000000000 #7575 KACHK

ITER TIME = 1000

NODE_SHRINK TIMES = 4 #4555 K/INE AT AL AP (e 4 £ £
MERGE_TIMES = 20 #F25& JFBS 75 BEORE /N T 1 BE 25 £
DIST TRAIN RATE = 0.8 #illl 243 UK FH 29 56 37 F fis L
PENALTY = [math. log(i, 10) for i in range (1, 11)]

f = open(r”C:\Users\lenovo\Desktop\SZ >3 H\2017 8-13 technicaltrend\#iffE AL \technical trend\technicaltrend\WebContent\data\trend out. json”, encoding=" utf-8 )

record = json. load(f)

documents = record[’ documents’ ]

terms = record[’ terms’ ] #X} terms #%ZE 5| 5HF

terms = sorted(terms, key=lambda x:x[ idx’] )

people = record[’ people’]

time_slides = record[’ time_slides’]

nodes = record[’ nodes’ ]

links = record[’ 1inks’ ]

for i in links: #%I link #FEARSHAET, HEuiH4 s REA 4L,
i[’ src_year’] = nodes[i[” source’ ]][ pos’]
i[’ tar year’] = nodes[i[” target’ ]][ pos’]

links. sort (key = lambda x: (x[’ src year’ ], x[ tar year’]))

for m,n in groupby(links, key = lambda x: (x[’ src year’ ], x[ tar year ])):

print (m)



print (list(n))

print (links)

# MRt #
iR
#year node ¥TA B KUHAERE >
year_node = [[1, [1, [1, [1, [1, [1, (1, (1, [J, (1, (1]
print (year_node)
for i in nodes:
year node[i[ pos’]].append(i)
BRI A dist, HUE 071, YJUERIMBEIIMR, TRIRHFE
dist = [[1 for i in range(TERM)] for j in range (TERM)]
for i in range (TERM) :
dist[i][i] = 0
#HILE ch rate, HUE 071, W@ ARIEAER MR
ch_rate = [0.01 for i in range(TERM)]
#A R ch dist, AR FREERE
ch_dist = [[1 for i in range(TERM)] for j in range (TERM)]
for i in range (TERM) :
ch_dist[i][i] = INFINITE
#ARIE RN value, Bl EHHR
term_year = [i for i in range (VEAR)]
value = [[0 for i in range(YEAR)] for j in range (TERM)]
for i in terms:

for j in range (YEAR) :



value[i[’idx’ J-11[j] = i["year’ 1[j1["d’]
print (value)
EMNEARIEAIFIANAE, BMEAY 0 IR IG, ME Mg | T RECRING 2, 1974 F5) 2012 4, 1 IRE] 10 IReA %L
offset = [0 for i in range (TERM)]
for i in terms:
temp = YEAR #FR7<¥EHREIANY 0 ) A
for j in range (YEAR) :
if il year’ 1[j1d ] != 0:
temp = j
break
offset[i[’ idx"]-1] = temp
value for fitting = [[] for i in range(TERM)]
for i in range (TERM) :
for j in range(offset[i], YEAR) :
value for fitting[i].append(value[i][j])

print (value for fitting)

#H N ARIEEBIL [T, fit parameter fRAEXFEANARIEFIIEG ML SEL, esti offset FRBETIMZ /DA &, RIHEBREHIZ A &
fit parameter = [[] for i in range (TERM) ]
esti_offset = 0

for i in range (TERM) :

x = np. linspace (1, YEAR — offset[i] + 1, YEAR - offset[i])

y = np. array (value for fitting[i])

X train = np. linspace (1, YEAR - offset[i] + 1 - esti offset, YEAR - offset[i] - esti offset)



y train = np. array (value for fitting[i][:YEAR — offset[i] — esti offset])

X TRAIN = x train[:, np.newaxis]

model = Pipeline([( poly’,PolynomialFeatures(5)), ( ridge’, Ridge (alpha=1000000000000000%PENALTY[5]))])  # fd FIU& [V ok #4722 Wi IR B o, PENALTY R 7B 51 B, IR B I 2R3
model. fit (X TRAIN, y train)

fit parameter[i] = list(model.named steps[ ridge’].coef )

fit_parameter[i].reverse()  #¥ REFE=EEFHES)

# R TN ROR

# x esti = np. linspace(l, YEAR — offset[i] + 1, YEAR - offset[i])

# X ESTI = x esti[:, np.newaxis]

# y esti = model. predict (X ESTI)

# plt.plot (X ESTI+1973, y esti, label="degree %d” % 10)

# plt. scatter (X ESTI+1973, y, label="training points” + terms[i][’ t’])#H HHU5H &
# plt. legend (loc=" lower left’) # HHHZIRZ

# plt. show()

HNGREANE, X BRI ME, FIWre WA X ]
link sum = [0 for i in range(40)]
cluster termnum = [0 for i in range(4)]
cluster nodenum = [0 for i in range(4)]
for i in links:
link sum[i[ source’]] += 1
print (l1ink sum)
for i in range (40):

if link sum[i] != 0:



cluster termnum[link sum[i]-1] = (cluster termnum[link sum[i]-1]*cluster nodenum[link sum[i]-1] + len(nodes[i][ key 1))/ (cluster nodenum[link sum[i]-1] + 1)
cluster nodenum[link sum[i]-1] += 1

print (cluster termnum)

print (cluster nodenum)

for i in range (40):

print ((divide cluster num(nodes[i][  key’ ], cluster termnum) +1), end=" ")
print ()
for i in range (30, 40) :

print ((divide cluster num2(nodes[i][’key ], nodes, link sum, 6) ), end=" ")

s s, WAGARIBREES, BRMER, LRIEH
for m,n in groupby(links, key = lambda x: (x[’ src year ], x[ tar year ])):
print (m)

print (list(n))

[ #setl fFBUIERT ¥ source Rif%E

[] #set2 fEHHIGRT () target RiBLHE

set3 = [] #set3 FIKIGHTIY source RIEHEF IEH 2k K 887
mutate = [] #mutate fEBURRT I source ARIEEEHAL 7 1HE 53
for j in range(9): # HZFARIEATIIL

for i in nodes:

setl

set2

if i[’pos’] == j:
setl =[] # E7 setl
for k1 in i[ key ]:
setl. append (k1[” term’ 1)
set3 = []



for k in links:  #Xf list &SGR E )
if nodes[k[’ source’ J] == i: #R B RIACHIL ORISR
set2 = [] #IE= set2
for k2 in nodes[k[ target’ ]]1[ key ]:
set2. append (k2[" term’ ])
for term item in set2:
for term item2 in set2:
if term item != term item2:
term_idxl = 0
term_idx2 = 0
for term in terms:
if term item == term[ t’]:
term idxl = term[ idx’] - 1
if term_ item2 == term[’ t’]:
term_idx2 = term[’ idx’ ] - 1
distlterm idx1][term idx2] *= DIST_TRAIN RATE  #BPEERIIZR, 7EF—ATREAREREIEA)y DIST TRAIN RATE 7%, 45 GBS HE— 0/
set3 = set(set3) | (set(setl) & set(set2))
mutate = set(setl) - set(set3)
for term mutate in mutate:
mutate idx = 0
for term in terms:
if term mutate == term[ t’]:
mutate idx = term[ idx’] - 1
ch_rate[mutate idx] *= 1.1 #RIRE\ERRE T EHREARSE N 1.1 5
for i2 in nodes:

if 120 pos’ ] == (j+1): #HUMAL S RIEAE T — U455



for k3 in i2[ key' 1:
for k4 in i2[ key ]:
dist[find idx(k3[" term’ ], terms)][find idx(k4[ term’], terms)] *= 0.95  #EIZE T —Uh & —EIARIE, BEEH—BA/NN 0.95 14
for k3 in i2[ key ]:
if term mutate == k3[ term’ ]: #UIEARIBELEL S i2 N
for k4 in i2[ key ]:
ch dist[mutate idx][find idx (k4[" term’], terms)] *= 0.9 #RIAIBMIRE FE 54755 SN A ARE MEAEEE S 0.9 fif
print (dist)
print (ch rate)

print (ch dist)

#5464, Kmean++
# test
# test cluster = split cluster(4, nodes[12][ key ], dist, ch rate, ch dist)
# for i in range(4):

# print (test cluster[i])

B IS
split_cluster_set = [ #—AZ=FEHH, [ (11,00, 01, [0, 0] ], &BEN—ADEFE, BB —DER, BONZH—MER
for i in nodes:

if i[’pos’] == 0:

split cluster set.append( split cluster(divide cluster num2(i[ key ], nodes, link sum, i[’pos’]), il key ], dist, ch rate, ch dist) )

cur year nodes = []  #EARTHEILN g H
total year nodes = [1  #fR{FFTHERIIL S, HTFHE json UM, X B EVIMHME —MERILE S

for i in nodes:



if i["pos’] == 0:

total year nodes. append (i)

cur nodes series = [i for i in range( len(split cluster set) )] #{RFEMBIFERLEEHFES, Ak link I HEF)
total links = [ #{RFFTH link 55

for year pos in range(10): #EHEMNHITES
if year pos != 0:
split_cluster_set = [1 #—N=FWEHKA, [ [[1, 11, 11, [[1, 0] 1, &BEA—ARFE, BZEZRN—NEA BINEZR—MER
for i in cur year nodes:
split cluster set.append(split cluster( divide cluster num2(i[’ key’ ], nodes, link sum, i[’pos’]), il[’key’ ], dist, ch rate, ch dist))
print (“split cluster set: ”,split cluster set)

change cluster set = change term( split cluster set, ch rate, ch dist, terms)  #%f%¥(4H2 F#lE

cur nodes index = cur nodes series[-1]

next_nodes_series = []  #{RfFEHIAEKR—RMESTS

BRI, UGG S AN 0 AN T, HBITH S ST, RS BRNIERIRD, BN @ TR R
final_set = []
for i in change cluster set:  #XfFHRFAEE M
BRI AN FIBTE AR — g 1A
while i != []:
I B ST RS R
cur_nodes_index += 1
next_nodes_series. append (cur_nodes_index)
next_link = {}

next link[’ source’] = cur nodes series[ change cluster set.index(i) ]



next link[’ target’] = cur nodes index
next link[’wl’] = random. random ()
next link[’w2’ ] = random. random ()

total links.append(next link)

# U CYRETSE AR AT
temp set = i[0]

i. remove (i[0])

for j in change cluster set:  #HIWr TS MIHARLS SEBUEITER
if j1=1iand j!=[]:
#H S M HTR N BEE
temp dist set = []
for k in temp set:
for k2 in temp set:
if k 1= k2:
temp dist set.append( dist[ find idx(k, terms) ][ find idx(k2, terms) ] )
temp aver dist = sum(temp dist set) / len(temp dist set)
#print (“len temp dist set:”, len(temp dist set))
#R 2 HT 45 R AN SR SR BN S HFE RS
for test set in j:
test dist set = []
for k in list(set(temp set).union(set(test set))):
for k2 in list(set(temp set).union(set(test set))):
if k = k2:

test dist set.append( dist[ find idx(k, terms) ][ find idx(k2, terms) ] )



test aver dist = sum(test dist set) / len(test dist set)
#print (“len test dist set:”, len(test dist set))
HINIRE IR R RN BERS SN, B E I
print (temp aver dist)
print (test aver dist)
if test_aver dist < MERGE_TIMES*temp aver dist:
R AN I N B R e
next link = {}
print (“added j = 7, j)
print (“added j index in year = ”, change cluster set.index(j))
print (“added j index in total = 7, cur nodes series[change cluster set.index(j)])
next link[’ source’ ] = cur nodes series[change cluster set.index(j)]
next link[’ target’] = cur nodes index
next_link[’wl’] = random. random()
next_link[’ w2’ ] = random. random()
total links. append(next 1ink)
BT RIE TG
temp set = list(set(temp set).union(set(test set)))
j. remove (test_set)
break

final set.append(temp set)

print ("pos: 7, year pos + 1)

cur_nodes_series = next nodes_series
cur year nodes = []

for every node in final set:



print (every node)
generate node = {}
generate node[ key’ ] = []
generate node[’ pos’] = year pos + 1  #4RHIE F 455
generate node[’n’ ] = random. random()
generate node[ cluster’ ] = random. randint (0, 4)
#ARAE key MIFTA term £33 FUMALUE
for every term in every node:
term tuple = {}
term tuple[’ term’ ] = every term
HARIEA S IR T term R
term value = 0
if 4% (year pos + 1) — offset[find idx(every term, terms)] >= 0:
term value = fit_parameter[find idx(every term, terms)][0] #Je¥fmIRBESEIRA E, FAETER x HHELREERMBIEN: 4% (year postl) -
offset[find idx(every term, terms)]
for order in range( 1, len( fit parameter[find idx(every term, terms)] ) ):
term value = term value * ( 4%(year pos + 1) — offset[find idx(every term, terms)] ) + fit parameter[find idx(every term, terms)] [order]
else:

term value = 0  #/NFWBE, BIARIEEARBIL, HHNO

if term value < 0: #BjIL#HZRI& FRBREUE T O
term value = 0
term tuple[’w’ ] = term value
generate node[ key’ ].append(term tuple)
BIRIESE ST term IIAUE LA 45 Sfn 44

term_for name = []



value for name = 0
for every key in generate node[ key ]:
if every key[’w ] > value for name:
value for name = every key[ w ]
term for name = every key[ term’ ]
generate node[ name’ ] = term for name
# G5 RUOR/MRIR S RORTESE I, NODE_SHRINK_TIMES Jyfii/IME %L
generate node[’w ] =0
for i in generate node[ key ]:
generate node[’w’ ] += i[’w’ ]/NODE SHRINK TIMES
cur year nodes. append (generate node)

total year nodes. append (generate node)

X R BN json LI

#4 node B N json 1

print ( “the number of nodes:

”

, len(total year nodes) —1 )  #¥TENZEm 55 & KM Fis
fileObject = open( NodesFile. json’, ’w’)

jsonStr = json. dumps (total year nodes, ensure ascii=False, indent=2)
fileObject.write (jsonStr)

fileObject. close ()

#4 link S json 3Cff

#3k link [ target 45 S IR N AR

total links target print = []



for i in total links:
total links target print.append(i[’ target’])

”

print( “find the biggest target: ”, max(total links target print) )
fileObject = open(’ LinksFile. json’, ’w’)

jsonStr = json. dumps (total links, ensure ascii=False, indent=2)
fileObject.write (jsonStr)

fileObject. close()



