RecSys BrickMover’s Source Code

Liang Pang, Yuyu Zhang, Xudong Liu,
Lei Shi, Qiang Li, Hanxiao Sun, Lu Liu

Copyright [2013] [BrickMover Team]

Licensed under the Apache License, Version 2.0 (the ”License”); you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/ LICENSE-2.0

Unless required by applicable law or agreed to in writing, software distributed under the License is distributed on an ”AS IS”
BASIS, WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See the License for the specific
language governing permissions and limitations under the License.

Source Code

1. Yuyu

e benchmark.py
Our naive benchmark depending on several types of averages.

from time import time
from collections import defaultdict
import pylab as pl

6 import json

def outputFinalPredict(pre, outfile, testdata):
schema = ||
for line in file (testdata):

11 js = json.loads(line)
rid = js[’review.id’]
schema.append([rid])

f = file (outfile , 'w’)
f.write(’review_id, stars\n’)

16 for i, parts in enumerate(schema):
parts.append(str(pre[i]))
f.write(’,’. join (parts) + "\n’)

f.close()

21 def readTrainingDict(filename):
ku = dict()
ki = dict()
for line in file (filename):
js = json.loads(line)
26 uid = js[’ user-id’]
iid = js[’business_id’]
kufuid] =1
ki[iid] = 1
return ku, ki
31
def getSparseMat():
user = defaultdict (lambda:defaultdict(lambda:0))
item = defaultdict (lambda:defaultdict(lambda:0))
ratings = ||
36 for line in file (data_path + ’yelp_training_set_review .json’):
js = json.loads(line)
uid = js[’ user.id’]
iid = js[’business_id’]
rating = js[’stars’]
41 ratings . append(rating)


http://www.apache.org/licenses/LICENSE-2.0

user [uid][ iid] = rating
item[iid |[uid] = rating
return user, item, ratings

16 def getSampleAvg(ratings):
user_avg = dict()
item_avg = dict()
for u, items in user.items():

user_avg[u] = pl.average(items.values())
51 for i, users in item.items():
item_avg[i]| = pl.average(users.values())

global_avg = pl.average(ratings)
return user_avg, item_avg, global avg

<3

6 def getPopAvg():
user_avg_given = dict()
item_avg_given = dict()
item_avg_predict = dict()
user_review_cnt_given = dict()
61 item_review_cnt_given = dict()
for line in file (data_path + ’yelp_training_set_user .json’):
js = json.loads(line)
uid = js[’ user-id’]
avg = js[’ average_stars’|

66 review_cnt = js[’review_count’]
user.avg_given[uid] = avg
user_review_cnt_given [uid] = review_cnt

for line in file (data_path + ’yelp_training set_business .json’):
js = json.loads(line)
71 iid = js[’ business_id’]
avg = js[’stars’]
review_cnt = js[’review_count’]

item_avg_given[iid] = avg
item_review_cnt_given[iid ] = review_cnt
76 return user_avg_given, item_avg_given, user_review_cnt_given, item_review_cnt_given

def getInferAvg():
user_avg_infer = dict()
for uid in user_avg_given:
81 if uid in user_avg:
cnt_given = user_review_cnt_given[uid]
cnt_train = len(user[uid])
avg_given = user_avg-given[uid]
avg_train = user_avg[uid]
86 if cnt_given > cnt_train:

infer = (avg-given * cnt_given — avg_train * cnt_train)*1.0 / (cnt_given — cnt_train)
if infer >= 1.0 and infer <= 5.0:
user_avg_infer [uid] = infer
91
item_avg_infer = dict()
for iid in item-_avg_given:
if iid in item_avg:
cnt_given = item_review_cnt_given[iid |
96 cnt_train = len(item[iid])
avg_given = item_avg_given][iid]
avg_train = item_avg][iid]
if cnt_given > cnt_train:
infer = (avg_given * cnt_given — avg_train * cnt_train)*1.0 / (cnt_given — cnt_train)
101 if infer >= 1.0 and infer <= 5.0:
item_avg_infer [iid ] = infer

return user_avg_infer , item_avg_infer

16 def getPrediction(filename):
pre = ]
for line in file (testing):
js = json.loads(line)
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uid = js[’ user_id’]
iid = js[’ business_id’]
if uid in user_avg.given and iid in item-_avg given:
pre.append(0.4xuser_avg_given[uid] + 0.6xitem_avg_given][iid])
elif uid in user_avg_given and iid not in item_avg_given:
if uid in user_avg_infer :
pre.append(user_avg_infer[uid])
else :
pre.append(0.4xuser_avg_given[uid] + 0.6xglobal_avg)
elif uid not in user_avg_given and iid in item_avg given:
pre.append(item_avg_given[iid])
elif uid not in user.avg-given and iid not in item_avg_given:
if uid in user_avg:
pre.append(0.4xuser_avg[uid] 4+ 0.6xglobal_avg)
else:
pre.append(global_avg)
return pre

begin = time()

data_path = ’./Data/’
testing = data_path + ’final_test_set_review .json’
outfile = 'Benchmark_InferAvg.csv’

user, item, ratings = getSparseMat/()

user_avg, item_avg, global avg = getSampleAvg(ratings)

user_avg_given, item_avg given, user_review_cnt_given, item_review_cnt_given = getPopAvg()
user_avg_infer , item_avg_infer = getInferAvg()

pre = getPrediction(outfile)
outputFinalPredict(pre, outfile , testing)

print ’\nTotal_Execution_Time: %.3fs’ % (time() — begin)

model_easy_ml.py

An easy linear machine learning model.

from time import time

from sklearn import svm

from sklearn.preprocessing import StandardScaler

from sklearn.linear_model import LinearRegression, Ridge, RidgeCV, SGDRegressor
from sklearn.datasets import load_svmlight_file ; load_svmlight_files

from sklearn.ensemble import RandomForestRegressor, GradientBoostingRegressor, ExtraTreesRegressor
from sklearn.metrics import mean_squared_error

from collections import defaultdict

from sklearn.tree import DecisionTreeRegressor

import pylab as pl

import numpy as np

from math import sqrt

import json

def readItemJson():

js-dic = dict()

for line in file (data_path + ’yelp_training_set_business .json’):
js = json.loads(line)
iid = js[’ business_id’]
jsdic [iid] = js

for line in file (data_path 4 ’yelp_test_set_business .json’):
js = json.loads(line)
iid = js[’business_id ]
jsdic [iid] = js

return js_dic

def readUserJson():
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js_dic = dict()
for line in file (data_path + ’yelp_training set_user .json’):
js = json.loads(line)
uid = js[’ user_id’]
js-dic [uid] = js
for line in file (data_path + ’yelp_test_set_user .json’):
js = json.loads(line)
uid = js[’ user_id’]
jsdic [uid] = js
return js_dic

de

—

readDict (filename):
dic = dict()
for line in file (filename):
rec = line. strip (). split (’\t’)
dic[rec [0]] = int(rec [1])
return dic

def getBlankDict(fromdic):
dic = dict()
for k in fromdic.keys():
dic[k] =0
return dic

def

—

getData(filename):

X =

y=1

for line in file (filename):
js = json.loads(line)
uid = js[’ user.id’]
iid = js[’ business_id’]
rating = js[’stars’]

item_js = item_jsons[iid ]

ct = item_js[’ city’]

review_cnt = item_js[ ’review_count’]
longitude = item_js[’longitude’]
latitude = item_js[’ latitude’]

cats = item_js[’ categories’]

addr = item_js[’ full_address ’]
opened = item_js[’open’]

open_flag = 0
if opened:
open_flag =1

city feature = getBlankDict(city)
city_feature [ct] =1

category_feature = getBlankDict(category)
for ¢ in cats:
category _feature [c] = 1

code_feature = getBlankDict(code)
cd = addr.split (’.)[—1]
code_feature[cd] =1

sample = [review_cnt, open_flag] \
+ category_feature.values() \
+ city_feature . values() \
+ code_feature.values ()
X.append(sample)
y.append(rating)
return X, y

def outputFinalPredict(pre, outfile , testdata):
schema = [|
for line in file (testdata):
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js = json.loads(line)
uid = js[’ user_id’]
iid = js[’business_id’]
schema.append([uid, iid])
f = file (outfile , 'w’)
f.write(’ user_id , business_id , stars\n’)
for i, parts in enumerate(schema):
parts.append(str(pre[i]))
f.write(’,’. join (parts) + "\n’)
f.close()

begin = time()

data_path = ’./Data/’
testing = data_path + ’yelp_test_set_review.json’

X_train, y_train, X_test, y_test = load_svmlight_files ((’train’, ’test’))
print "\nData_loading._complete_in_%.3fs\n’ % (time() — begin)

regr = SGDRegressor()

regr. fit (X_train, y_train)
pre = regr.predict (X_test)

outfile = ’easyML.csv’
outputFinalPredict(pre, outfile , testing)

print ’\nTotal_Execution_Time: %.3fs’ % (time() — begin)

generate_cross_binary_features.py
A general framework to generate cross binary features.

from time import time

from collections import defaultdict
import re

import json

import pylab as pl

import numpy as np

def getIdMap():

iid = dict()

for line in file (’itemmap.final’):
item, mapped = line.strip(). split ("\t’)
iid [item] = int(mapped)

uid = dict()

for line in file ("usermap.final’):
user, mapped = line.strip(). split ("\t")
uid[user] = int(mapped)

return iid, uid

begin = time()

data_path = ’../Data/’
outfile = "Yuyu_CategoryPopAvg_50bins.txt’

iid_map, uid-map = getIdMap()
biz_js = ||

for line in file (data_path 4 ’yelp_training_set_business .json’):
biz_js .append(json.loads(line))



category_reviewcent = defaultdict (lambda:0)
category_reviewent_x_stars = defaultdict (lambda:0)
36 category_popavg = dict()
cnt =0
for js in bizjs:
iid = js[’ business_id’]
cats = js|’ categories’ |
41
reviewent = js[’review_count’]
stars = js[’stars’|
for ¢ in cats:
category_reviewcnt[c] += reviewcnt
46 category._reviewcnt_x_stars [c] += starsxreviewcnt
break
for ¢ in category_reviewcnt:
category_popavg[c|] = category_reviewcnt_x_stars[c]*1.0/category_reviewcnt[c]

51
for line in file (data_path + ’ final test_set_business .json’):
biz_js .append (json.loads(line))

ITEM_FEATURE__CatogoryPopAvg = dict()
6 for js in biz_js:
mapped_iid = iid_map][js[’business_id’ ]]
cats = js[’ categories’]
if len(cats) > 0 and cats[0] in category_popavg:
ITEM_FEATURE__CatogoryPopAvg[mapped_iid] = category_popavg[cats[0]]
61 else:
ITEM_FEATURE__CatogoryPopAvg[mapped_iid] = np.mean(category_popavg.values())

o

def get_bins_1_idx (value):

66 bincnt = 50
minv = 1
maxv = 5

binwidth = (maxv—minv)1.0/bincnt
idx = int((value — minv)/binwidth)
71 return idx

f = file (outfile , 'w’)
for mapped_iid in sorted(iid_map.itervalues ()):
76 if mapped.iid in ITEM_FEATURE__CatogoryPopAvg:
f.write(’ %d\t%d:1\n’ % (mapped_iid, get_bins_1_idx(ITEM_FEATURE__CatogoryPopAvg[mapped_iid])))
f. close()

st print "\nTotal_.Execution_Time:.%.3fs’ % (time() — begin)

o generate_feature_ReviewCountContainFinalTest.py
Generate the feature of review count, taking testing set review pairs into consideration.

from time import time
4 import json
import pylab as pl
import numpy as np
from collections import defaultdict
import os

def getIdMap():
iid = dict()
for line in file (’itemmap.final’):
item, mapped = line.strip(). split ("\t’)
14 iid [item] = int(mapped)
uid = dict()
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for line in file ('usermap.final’):
user, mapped = line.strip(). split ("\t")
uid[user] = int(mapped)

return iid, uid

def readJsons():
biz_js = ||
for line in file (data_path + ’yelp_training set_business .json’):
biz_js .append (json.loads(line))
for line in file (data_path 4 ’ final_test_set_business .json’):
biz_js .append(json.loads(line))

user_js = ||

for line in file (data_path + ’yelp_training_set_user .json’):
user_js .append (json.loads(line))

for line in file (data_path 4 ’ final_test_set_user .json’):
user_js .append(json.loads(line))

return biz_js, user_js

de

—h

readTest():
t_item = defaultdict (lambda:defaultdict(lambda:0))
t_user = defaultdict (lambda:defaultdict(lambda:0))
for line in file ( testing_set ):

js = json.loads(line)

uid = js[’ user-id’]

iid = js[’business_id’]

t_item[iid |[uid] =0

touser [uid][iid] =0
return t_user, t_item

def get_bins_1_idx (value):
bincnt = 20
t = np.log(rvent.values())
maxv = np.max(t)
minv = np.min(t)
binwidth = (maxv—minv)1.0/bincnt
idx = int((np.log(value) — minv)/binwidth)
return idx

data_path = ’../Data/’

training_set = data_path + ’yelp_training_set_review.json’
testing_set = data_path + ’final_test_set_review .json’

outfile = "Yuyu_UserReviewCountContainFinalTest_21bins.txt’

iid_map, uid-map = getIdMap()
t_user, t_item = readTest()
biz_js, user_js = readJsons()

rvent = dict()
for js in user_js:
uid = js[’ user_id’]
reviewent = js[’review_count’]
rvent [uid_map[uid]] = reviewent + len(t_user[uid])

f = file (outfile , 'w’)
for mapped_uid in sorted(uid_map.itervalues()):
if mapped_uid in rvent:
f.write(’%d\t%d:1\n’ % (mapped_uid, get_bins_1_idx(rvent[mapped_uid])))
f.close()

generate_features_Gender.py
Generate gender features
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from time import time

from collections import defaultdict
import re

import json

import numpy as np

def getIdMap():

iid = dict()

for line in file (’itemmap.final’):
item, mapped = line.strip(). split (*\t’)
iid [item] = int(mapped)

uid = dict()

for line in file (*usermap.final’):
user, mapped = line.strip(). split ("\t’)
uid[user] = int(mapped)

return iid, uid

def getNameList(filename):
names = dict()
for line in file (filename):
names|line. split (’.”) [0]. lower()] =1
return names

begin = time()

data_path = ’../Data/’
outfile = "Yuyu_UserGender.txt’

iid_map, uid-map = getIdMap()
male_name = getNameList(’'dist.male.first.txt’)
female_name = getNameList(’dist.female.first. txt”)

user_js = ||

for line in file (data_path + ’yelp_training_set_user .json’):
user_js .append(json.loads(line))

for line in file (data_path 4 ’ final_test_set_user .json’):
user_js .append (json.loads(line))

user_gender = defaultdict (lambda:0)
for js in user_js:
mapped-uid = uid-map[js['user-id’]]
name = js['name’].lower()
if name in male_name:
user_gender [mapped_uid] = 1
elif name in female_name:
user_gender[mapped_uid] = 2

f = file (outfile , 'w’)

for mapped_uid in sorted(uid_map.itervalues()):
f.write(’%d\t%d:1\n’ % (mapped_uid, user_gender[mapped_uid]))

f. close ()

print "\nTotal_Execution_Time: %.3fs’ % (time() — begin)

2. Liang

o CategoryKnn.py

Business has the same category.

import sys
import json
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Cat_Bid_Map = {}
Bid_-Cat_Map = {}

idx.c =0

for

for

line in open(’../Data/ yelp_training set_business_s .json’):
js = json.loads(line)
bid = js[’ business_id’]
cset = tuple(js[’ categories’])
Bid_Cat_Map[bid]=cset
if cset not in Cat_Bid_Map:
Cat_Bid_Map]cset|=[bid]
else:

Cat_Bid-Map|cset].append(bid)

line in open(’../Data/ yelp_test_set_business_s .json’):
js = json.loads(line)
bid = js[’ business_id’]
cset = tuple(js[’ categories’])
Bid_Cat_Map[bid]=cset
if cset not in Cat_Bid_Map:
Cat_Bid_Map|cset] = [bid]
else:

Cat_Bid_Map|cset].append(bid)

print len(Cat_Bid_Map)

outf = open(’../GlobalFeature/i/KateKnn.txt’, ’w’)
outf. write(’%d\n’%(14334))

for

item in range(14334):
outf. write(’ %d\t'%(item))
for k in Cat_Bid_Map|[Bid_Cat_Map[item]]:
outf. write(’ %d:%f\t’%(k,0.5/len(Cat_Bid_Map|[Bid_Cat_Maplitem]])))
outf.write(’\n’)

outf. close ()

TItemCategoryAll.py

Business’s category binary feature.

import sys
import json

Cat_Bid_-Map = {}
Bid_-Cat_Map = {}

idx.c =0

for

for

line in open(’../Data/ yelp_training_set_business_s .json’):
js = json.loads(line)

bid = js[’ business_id’]

cset = tuple(js[’ categories’])

if cset not in Cat_Bid_Map:
Cat_Bid_Map[cset]=idx_c
idx_c+=1

Bid_Cat_Map[bid]=Cat_Bid_Map|cset]

line in open(’../Data/ yelp_test_set_business_s .json’):
js = json.loads(line)

bid = js[’ business_id’]

cset = tuple(js[’ categories’])

Bid_Cat_Map[bid]=cset

if cset not in Cat_Bid_Map:
Cat_Bid_Map|cset]=idx_c



idx_c+=1
31 Bid_Cat_Map[bid]=Cat_Bid_Map]cset]
print len(Cat_Bid-Map)

outf = open(’../GlobalFeature/i/ItemCategories.txt’,’w’)
se  outf.write(’%d\n'%(len(Cat_Bid_Map)))
for item in range(14334):
if item in Bid_Cat_Map:
outf. write(’ %d\t%d:1\n'%(item,Bid_Cat_Maplitem]))
outf. close ()

e [JtemLocationKnn.py
Business nearby k Business (the distance caculate by Longitude and Latitude).

import numpy

import json

import math

from sklearn.neighbors import kneighbors_graph

k=5
Item_Num = 12742
10 item_f={}

item_latitude=[0]*Item_Num
item_longitude=[0]*Item_Num
item_location=[0]*Item_Num
15
for line in open(’../Data/ yelp_training set_business_s .json’):
js = json.loads(line)
bid = js[’ business_id’]
item_latitude [bid]=[js [ latitude ’ ]
20 item_longitude[bid]=[js [ ’longitude’ ]]
item_location [bid]=[js [’ latitude’ ], js [ ’longitude’ ]|

for line in open(’../Data/ yelp_test_set_business_s .json’):
js = json.loads(line)
25 bid = js[’ business_id’]
item _latitude [bid]=[js [’ latitude ’ ]]
item_longitude [bid]=[js [ 'longitude’ ]]
item_location [bid]=[js [’ latitude’ ], js [ "longitude’ ]|

30 print ’load_over!’

latitude_knn = kneighbors_graph(item_latitude k). tolil () .rows

print 1’

longitude_knn = kneighbors_graph(item_longitude,k).tolil () .rows
35 print ’2’

location_knn = kneighbors_graph(item_location,k). tolil () .rows

print ’3’

fout0 = open(’../GlobalFeature/i/ItemKnnLatitude.txt’,’w’)
10 foutl = open(’../GlobalFeature/i/TtemKnnLongitude.txt’,’w’)
fout2 = open(’../GlobalFeature/i/ItemKnnLocation.txt’,’w’)

fout0. write(’ %d\n’%Item_Num)
foutl.write(’%d\n’%Item_Num)
a5 fout2.write(’%d\n’%Item _Num)

for line in open(’../Data/ yelp_test_set_business_s .json’):
js = json.loads(line)
bid = js[’ business_id’]
50 fout0. write(’%d\t’%(bid+1))
foutl. write(’ %d\t’%(bid+1))
fout2. write(’ %d\t'%(bid+1))
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if item_latitude [bid]==0:
fout0. write(’%d:1\n’%(Item_Num))
foutl.write(’%d:1\n’%(Item_Num))
fout2. write(’%d:1\n’%(Item_Num))
continue
for item in latitude_knn [bid]:
fout0. write(’ %d:1\t’%(item))
for item in longitude_knn[bid]:
foutl. write(’ %d:1\t'%(item))
for item in location _knn[bid]:
fout2. write(’%d:1\t’%(item))
fout0.write(’\n’)
foutl.write(’\n’)
fout2.write(’\n’)
fout0. close ()
foutl. close ()
fout2. close ()

SimpleltemFeature.py

Generate the business feature from [yelp_training_set_business.json] and [yelp_test_set_business.json] directly, such as city,
state, review count and category information.

import numpy
import json
import math

item_f={}

item_city={}

idx_city =0
item_review_count={}
item_state={}
idx_state=0
item_categories={}
idx_cat=0

maxv=0
minv=100

for line in open(’../Data/ yelp_training set_business_s .json’):

js = json.loads(line)

bid = js[’ business_id’]

if js[’city’] not in item_city:
item_city [js [’ city ’]]=1idx_city
idx_city +=1

log_review=math.log(js['review_count’ |,2)

if log-review<minv:
minv=log_review

if log_review>maxv:
maxv=log_review

if js[’state’] not in item_state:
item_state [ js [’ state’]|=idx_state
idx_state+=1

for ¢ in js[’ categories’ ]:
if ¢ not in item_categories:

item_categories [c]=idx_cat

idx_cat+=1
item_f [bid|=[item_city [ js [’ city ’ ]|, log_review ,item_state[js [ state’ ]],[ item_categories[c] for ¢ in js[’categories’ |, js[’
open’]]

print ’city :%d’%idx_city
print ’state:%d’%idx_state
print ’ categories:%d’%idx_cat

for line in open(’../Data/ yelp_test_set_business_s .json’):
js = json.loads(line)
bid = js[’ business_id’]
if js[’city’] not in item_city:
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item _city [ js [ city ’]]=idx_city
idx_city +=1
log_review=math.log(js[ review_count’],2)
if log_review<minv:
minv=log_review
if log-_review>maxv:
maxv=log_review
if js[’state’] not in item_state:
item_state [ js [’ state’]]=idx_state
idx_state+=1
for ¢ in js|[’ categories’ |:
if ¢ not in item_categories:
item_categories [c]=idx_cat
idx_cat+=1
item_f[bid]=[item_city [js [ city ’ ]], log_review,item_state[js [ state’ ]],[ item_categories[c] for ¢ in js[’ categories’ ]|, js[’
open’]]

print ’ city :%d’ %idx_city
print ’state:%d %idx_state
print ’ categories:%d’%idx_cat

fout0 = open(’../GlobalFeature/i/ItemCity.txt’,”w’)

foutl = open(’../GlobalFeature/i/ItemReview.txt’,’w’)
fout2 = open(’../GlobalFeature/i/ItemState.txt’, w’)
fout3 = open(’../GlobalFeature/i/ItemCategories.txt’,”w’)
fout4 = open(’../GlobalFeature/i/ItemOpen.txt’,’w’)

fout0. write(’ %d\n’%(idx_city))
foutl.write(’%d\n’%51)

fout2. write(’ %d\n’%(idx_state))
fout3. write(’ %d\n’%(idx_cat+1))
foutd.write(’2\n’)

for item in item_f:
fout0. write (’ %d\t%d:1\n'%(item,item_f[item][0]))
foutl.write(’ %d\t%d:1\n’%( (item, (item_f[item][1] —minv) / (maxv—minv)*50)))
fout2. write(’ %d\t%d:1\n % (item,item_{f[item][2]))
fout3. write (’ %d\t’ % (item))
weight=1.8
for ¢ in item_f[item ][3]:
if len(item-_f[item][3]) ==1:
fout3. write (’ %d: %.3f\t'%(c,(1.0/len(item_f[item ] [3]) ) *x0.5))
else:
fout3. write (’ %d:%.3f\t’%(c,(1.0/len(item_f[item ] [3]) *weight)*x0.5))
weight—=1.0/(len(item_f[item][3])—1)
if len(item_f[item][3]) ==0:
fout3. write(’ %d:1’%idx_cat)
fout3.write(’\n’)
if item_f[item ][4]:
fout4. write(’ %d\t%d:1\n’%(item,1))
else:
fout4 . write(’ %d\t%d:1\n’%(item,0))
fout0. close ()
foutl. close ()
fout2. close ()
fout3. close ()
fout4. close ()

SimpleLocationFeature.py

Generate the business location feature from Latitude and Longitude. Just using k-means cluster.
import numpy

import json

import math

from scipy. cluster .vq import vq, kmeans, whiten,kmeans2

item_f={}



item _latitude=]]
idx latitude ={}
item_longitude=]]
idx_longitude={}
item_location=|]
idx_location={}

feature_countl = 200
feature_count2 = 200
feature_count3 = 200

maxv=0
minv=100

for line in open(’../Data/ yelp_training_set_business_s .json’):
js = json.loads(line)
item_latitude . append(js[’ latitude ’ )
item_longitude.append(js[’longitude’])
item_location.append((js[’ latitude’ ], js [ ’longitude’]))
for line in open(’../Data/ yelp_test_set_business_s .json’):
js = json.loads(line)
item_latitude .append(js[’ latitude ’])
item_longitude.append(js[’longitude’])
item_location.append((js[’ latitude’ ], js [ ’longitude’]))
print ’load_over!’

datalatitude = whiten(item_latitude)
clatitude = kmeans(data_latitude,feature_count1)[0]
cat_latitude = vq(data_latitude, c_latitude ) [0]
for i in range(len(item_ latitude)):
idx_latitude [item_latitude [i]]= cat_latitude [i]

print ’latitude _kmeans!’

data_longitude = whiten(item_longitude)
clongitude = kmeans(data_longitude,feature_count2)[0]
cat_longitude = vq(data_longitude,c_longitude) [0]
for i in range(len(item_longitude)):
idx_longitude [item_longitude[i]]=cat_longitude[i]

print ’longitude_kmeans!’

data_location = whiten(item_location)
c-location = kmeans(data_location,feature_count3)[0]
cat_location = vq(data_location,c_location) [0]
for i in range(len(item_location)):
idx_location [(item_location [i ][0], item_location[i ][1]) |=cat_location [i]

print ’location_kmeans!’

for line in open(’../Data/ yelp_training_set_business_s .json’):
js = json.loads(line)
bid = js[’ business_id’]
item_f[bid]=[idx_latitude [ js [’ latitude’ ]], idx_longitude [ js [ 'longitude’ ]], idx_location [( js [’ latitude’ ], js [’longitude’

D]

for line in open(’../Data/ yelp_test_set_business_s .json’):
js = json.loads(line)
bid = js[’ business_id’]
item_f[bid]=[idx_latitude [ js [’ latitude’ ]], idx_longitude [ js [ 'longitude’ ]], idx_location [( js [’ latitude’ ], js [’longitude’

D]

fout0 = open(’../GlobalFeature/i/ItemLatitude.txt’,’w’)
foutl = open(’../GlobalFeature/i/ItemLongitude.txt’,’w’)
fout2 = open(’../GlobalFeature/i/ItemLocation.txt’,’w’)
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fout0. write(’ %d\n’%feature_count1)
foutl.write(’ %d\n’%feature_count2)
fout2. write(’ %d\n’%feature_count3)

for item in item_f:
fout0. write(’ %d\t%d:1\n’% (item,item_{f[item][0]))
foutl.write(’%d\t%d:1\n’% (item,item_f[item][1]))
fout2. write(’ %d\t%d:1\n’% (item,item {[item][2]))

foutO. close ()
foutl. close ()
fout2. close ()

SimpleUserFeature.py

Generate the user feature from [yelp_training_set_user.json] and [yelp_test_set_user.json| directly, such as user review
count.

import numpy
import json
import math

item_f={}
item_review_count={}

maxv=0
minv=100

for line in open(’../Data/ yelp_training set_user_s .json’):
js = json.loads(line)
bid = js[’ user.id’]

log_review=math.log(js[ review_count’]+1,2)
if log_review<minv:

minv=log_review
if log_review>maxv:

maxv=log_review

item_f[bid]=[log_review]
for line in open(’../Data/ yelp_test_set_user_s .json’):
js = json.loads(line)

bid = js[’ user.id’]

log_review=math.log(js[ review_count’]+1,2)
if log_review<minv:

minv=log_review
if log_review>maxv:

maxv=log_review

item_f[bid]=[log-review|
foutl = open(’../GlobalFeature/u/UserReview.txt’,’w’)
foutl.write(’%d\n’%51)

for item in item_f:
foutl.write(’%d\t%d:1\n’%((item, (item_f[item][0] —minv) /(maxv—minv)*50)))

fout1. close ()

svdpp.py
Generate SVD++ Feature.
import numpy

import json

user_rated={}
maxv=0
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for line in open(’../Data/yelp_training _set_review_s.json’):
js = json.loads(line)
if js[’business_id’]|>maxv:
maxv=js['business_id’]
if js[’user_id’] in user_rated:
user_rated [ js [ user_id’ ]]. append(js[’ business_id ’ ])
else:
user_rated [ js [’ user_id’|]=[js [’ business_id ]|

print maxv

for line in open(’../Data/yelp_test_set_review_s.json’):
js = json.loads(line)
if js[’ business_id ’]>maxv:
maxv=js[’business_id’]
if js[’user_id’] in user_rated:

user_rated [ js [’ user_id’ ]]. append(js[’ business_id ’])
else :
user_rated [ js [’ user-id’|]=[js [’ business_id’ ]]
print maxv
fout = open(’../GlobalFeature/u/UserSVDpp.txt’,’'w’)
fout . write(’ %d\n’%(maxv+1))
for user in user_rated:
fout . write(’ %d\t’%(user))
for t in user_rated [user]:
fout . write(’ %d:%f\t’%(t,1.0/len(user_rated[user]) ))
fout . write(’\n’)
fout. close ()
e sudppr.py
Generate Reverse SVD++ Feature.
import numpy
import json
business_rated={}
maxv=0
for line in open(’../Data/yelp_training set_review_s.json’):
js = json.loads(line)
if js[’user_id’]>maxv:
maxv=js['user_id’]
if js[’business_id’] in business_rated:
business_rated [ js [’ business_id ’ ]]. append(js[’ user_-id ’])
else:
business_rated [ js [’ business_id ’|]=[js [’ user_.id ]|
print maxv
for line in open(’../Data/yelp_test_set_review_s.json’):
js = json.loads(line)
if js [’ user_id ’]>maxv:
maxv=js[ user-id’]
if js[’business_id’] in business_rated:
business_rated [ js [’ business_id’ ]]. append(js[’ user_id ’])

else:
business_rated [ js [’ business_id ’||=[js [ user.id’ ]]

print maxv
fout = open(’../GlobalFeature/i/businessSVDpp.txt’,’w’)

fout . write(’ %d\n’%(maxv+1))
for business in business_rated:
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fout . write(’ %d\t’%(business))
for t in business_rated [business |:
fout . write(’ %d:%f\t’%(t,(1.0/len(business_rated [business]) )))
fout . write(’\n’)
fout. close ()

UserAvgStar.py
User average star feature.

import numpy
import json
import math

item_f={}

item_star={}
idx_star=0

maxv=0
minv=100

for line in open(’../Data/ yelp_training set_user_s .json’):
js = json.loads(line)
bid = js[’ user.id’]
item_f[bid]=js[’ average_stars’]

fout0 = open(’../GlobalFeature/u/UserAvgStar.txt’,’w’)
fout0. write(’ %d\n’%(2))

for item in range(51296):
if item in item-_f:
fout0. write(’ %d\t0:%f\n’%(item,item _f[item]/5))
else:

fout0. write(’%d\t1:1\n’%(item))
fout0. close ()

UserCat.py
The business categories user rate.

import numpy
import json
import math

item_f={}

item_categories={}
idx_cat=0

maxv=0
minv=100

def WordCount( wlist ):
temp = {}
for word in wlist:
temp[word]=temp.get(word,0)+1
temp = sorted(temp.items(),key = lambda x:x[1],reverse = True)
return temp|[1:]

for line in open(’../Data/ yelp_training set_business_s .json’):
js = json.loads(line)
bid = js[’ business_id’]
for ¢ in js[’ categories’ |:
if ¢ not in item_categories:

item_categories [c]=idx_cat

idx_cat+=1
item_f [bid]=[item_categories [¢] for ¢ in js[’ categories’]]



print ’ categories:%d’%idx_cat

for line in open(’../Data/ yelp_test_set_business_s .json’):

32 js = json.loads(line)

bid = js[’ business_id’]

for ¢ in js[’ categories’ |:

if ¢ not in item_categories:
item_categories [c|]=idx_cat

37 idx_cat+=1

item_f [bid]=[item_categories [¢] for ¢ in js[’ categories’]]

print ’ categories:%d’%idx_cat
a2 UserCate = {}

for line in open(’../Data/yelp_training set_review_s.json’):
js = json.loads(line)
uid = js[ user.id’]
a7 bid = js[’ business_id’]
cid = item_f[bid]
if uid in UserCate:
UserCate[uid]+=cid
else:

52 UserCate[uid]=cid[]

for line in open(’../Data/yelp_test_set_review_s.json’):
js = json.loads(line)
uid = js[’ user_id’]
57 bid = js[’ business_id’]
cid = item_f[bid]
if uid in UserCate:
UserCate[uid]+=cid
else:

62 UserCate[uid]=cid[:]
fout3 = open(’../GlobalFeature/u/UserCategories.txt’,’w’)

fout3. write(’ %d\n’%(idx_cat))
67
for user in UserCate:
Top = WordCount(UserCate[user])
fout3. write (’ %d\t%s\n’% (user,’\t’.join([’ %d:1’%x[0] for x in Top])))

72 fout3. close ()

o UserGender.py
User gender feature.

import numpy
import json

UserGenderMap={}
NameGenderMap={}

for line in open(’NameGender.txt’):
8 line = line. split ("\t”)
NameGenderMap/line[0].lower()] = line[1].rstrip ()

for line in open(’../Data/ yelp_training set_user_s .json’):
js = json.loads(line)
13 userid = js[’user_id’]
username = js['name’].lower()
if username in NameGenderMap:
UserGenderMap[userid|=NameGenderMap[username]

15 for line in open(’../Data/ yelp_test_set_user_s .json’):
js = json.loads(line)
userid = js[’ user_id’]
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username = js['name’].lower()
if username in NameGenderMap:
UserGenderMap[userid]=NameGenderMap[username]

fout = open(’../GlobalFeature/u/UserGender.txt’,’w’)
fout.write(’%d\n’%(3))
for user in range(55965):
fout . write(’ %d\t’%(user))
if user in UserGenderMap:
if UserGenderMap|user]=="m’:
fout.write(’0:1\n’)
elif UserGenderMap[user]=="f":
fout.write(’1:1\n’)
else:
fout. write(’2:1\n’)
fout. close ()

o UserName.py
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User name feature.

import numpy
import json

UserMap={}
NameMap={}
idx=0

for line in open(’../Data/ yelp_training set_user.s .json’):

js = json.loads(line)

userid = js[’user.id’]

username = js['name’].lower()

if username not in NameMap:
NameMap|[username]=idx
idx+=1

UserMap[userid|=NameMap[username]

for line in open(’../Data/ yelp_test_set_user_s .json’):
js = json.loads(line)
userid = js[’user_id’]
username = js['name’].lower()
if username not in NameMap:
NameMap|[username]=idx
idx+=1
UserMap[userid|=NameMap[username]

fout = open(’../GlobalFeature/u/UserName.txt’,’w’)
fout . write(’ %d\n'%(idx))
for user in UserMap:

fout . write(’ %d\t%d:1\n’% (user,UserMap|user]))
fout. close ()

UserNameLen.py
Length of user name feature.

import numpy
import json

UserMap={}
NameMap={}
idx=0

for line in open(’../Data/ yelp_training set_user_s .json’):
js = json.loads(line)
userid = js[’user.id’]
username = len(js['name’].lower())
if username not in NameMap:
NameMap[username]=idx
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idx+=1
UserMap[userid]=NameMap|username]

for line in open(’../Data/ yelp_test_set_user_s .json’):
js = json.loads(line)
userid = js[’user.id’]
username = len(js['name’].lower())
if username not in NameMap:
NameMap[username]=idx
idx+=1
UserMap|userid|=NameMap[username|

fout = open(’../GlobalFeature/u/UserNameLen.txt’,’w’)
fout . write(’ %d\n’%(idx))
for user in UserMap:

fout . write(’ %d\t%d:1\n’%(user,UserMap|user]))
fout. close ()

e makelibfm1.py
Make LibFM formate feature with bid and uid.

import sys
import os
import json

info=open(’Data/info.txt’)
user_count=int(info. readline ())
item_count=int(info.readline ())
info . close ()

num_factor = int(sys.argv[2])
num_round = int(sys.argv|3])

group_info=|]

def AppendFromDir(path,base_count):
fomap={}
feature_count=0
for file in os. listdir (path):
header=True
base_count+=feature_count
for line in open(path+file):
if header:
feature_count=int(line)
group_info.append(feature_count)
header=False
else:
line = line. split ("\t")
idx = int(line [0])

flist = {}
for f in line [1:]:
if f.rstrip (). Istrip ()==""": continue

x = f.split (7:7)
x = [int (x[0]) , float (x[1]) ]
flist [x[0]+base_count]=x[1]
if idx in f_map:
f_map[idx]. update( flist )
else:
f map[idx]|= flist
return f_map,base_count+feature_count

def AppendFromDirUlI(path,base_count):
£ map=1{}
feature_count=0
for file in os. listdir (path):



49

54

64

69

74

79

84

89

94

99

104

109

header=True
base_count+=feature_count
for line in open(path+file):
if header:
feature_count=int(line)
group-info.append(feature_count)
header=False
else :
line = line. split (’\t")
idx = (int(line [0]) ,int (line [1]))

flist = {}
for f in line [2:]:
if f.rstrip (). Istrip ()==""": continue

x = f.split (7:7)

x = [int (x[0]) , float (x[1]) ]

flist [x[0]+Dbase_count]=x[1]
if idx in f_map:

f_map[idx]. update( flist )
else:

f_map[idx]|= flist

return f_map,base_count+feature_count

global f=1

user_f=0
item_f=0

Global _Feature_u, global_f=AppendFromDir(’GlobalFeature/u/’,user_count+item_count)

Global_Feature_i, global_f =AppendFromDir(’GlobalFeature/i/’,global f)
Global_Feature_ui, global_f =AppendFromDirUI(’GlobalFeature/ui/’,global f)

print ’Global_Feature_Count:%d’%global_f

User_Feature, global_f=AppendFromDir(’UserFeature/’,global f)
print ’User_Feature_Count:%d’%global _f

Item_Feature, global f=AppendFromDir(’ItemFeature/’ ,global f)
print ’Ttem_Feature_Count:%d’%global_f

global f_¢ =0
user_f_c=1
item_f_c=1

global f list =[]
user_f_list =[]
item_f_list =[]

global f v =[]
user_f_v =(]
item_f_v=]]

ftrain = open(’Result/’+sys.argv[1]4’/global.train.libfm’,’w’)
for line in open(’Data/training_data.txt’):

line = map(int,map(float,line. split (’\t’)))

u,i,r=line

global_f_c =len(Global_Feature_u.get(u,{}))+len(Global _Feature_i.get(i,{}))+len(Global_Feature_ui.get((u,i),{}))
global f_list =Global _Feature_u.get(u,{}).keys()+Global Feature_i.get(i,{}) .keys()+Global_Feature_ui.get((u,i),{}).

keys()

global _f_v =Global_Feature_u.get(u,{ }).values()+Global_Feature_i.get(i,{}) . values () +Global Feature_ui.get((u,i),{}) .

values|()

user_f_c =1+len(User_Feature.get(u,{}))
user_f_list =[u]4+User_Feature.get(u,{}).keys()
user_f_v =[1]4User_Feature.get(u,{}).values()

item_f_c=1+len(Item_Feature.get(i,{}))
item_f_list =[i + user_count]+Item_Feature.get(i,{}).keys()
item_f_v=[1]+Item_Feature.get(i,{}).values ()
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ftrain . write(’ %d_."%(r))

for j in range(userfc):
ftrain . write(’ %d:%.3f.’%(user_f_list [j ], userf_v [j]))
for j in range(item_f_c):
ftrain . write(’ %d:%.3f." % (item f_list [j ], item f_v [j]))
for j in range(globalfc):
ftrain . write(’ %d:%.3f."%( global f_list [j ], global f-v [j]))
ftrain . write(’\n’)

ftrain . close ()

print ’'Generate_Training_Over.’

ftest = open('Result/’+sys.argv([1]+’/global.test.libfm’,’w’)
for line in open(’Data/testing data.txt’):

line = map(int,map(float,line. split (’\t’)))
u,i,r=line

global_f_c =len(Global_Feature_u.get(u,{}))+len(Global _Feature_i.get(i,{}))+len(Global_Feature_ui.get((u,i),{}))
global f list =Global _Feature_u.get(u,{}).keys()+Global_Feature_i.get(i,{}) .keys()+Global Feature_ui.get((u,i),{}) .

keys()

global f_v =Global_Feature_u.get(u,{}).values()+Global_Feature_i.get(i,{}) . values () +Global Feature_ui.get((u,i),{}) .

values|()

user_f_c =1+len(User_Feature.get(u,{}))
user_f_list =[u]+User_Feature.get(u,{}).keys()
user_f_v=[1]4User_Feature.get(u,{}).values()

item_f_c=1+len(Item_Feature.get(i,{}))
item_f_list =[i + user_count]+Item_Feature.get(i,{}).keys()
item_f_v=[1]+Item_Feature.get(i,{}).values()

ftest . write(’ %d_"%(r))

for j in range(user_fc):
ftest . write(’ %d:%.3f"% (user_f_list [j |, userf_v [j]))
for j in range(item_f_c):
ftest . write(’%d:%.3f.' % (item_f_list [j |, item_f_v [j]))
for j in range(global fc):
ftest . write(’ %d:%.3f.’%( global f_list [j |, global f v [j]))

ftest . write(’\n")
ftest . close ()

print ’Generate_Testing. Over.’

fmeta = open(’Result/’+sys.argv[1]4+’/meta.txt’,’w’)
group-idx=0

for i in range(user_count):
fmeta.write(’ %d\n'%group-idx)
group-idx+=1

for i in range(item_count):
fmeta.write(’ %d\n’%group_idx)
group-idx+=1

for i in group-info:
for j in range(i):
fmeta.write(’ %d\n’%group_idx)
group_idx+=1
fmeta.close ()

print ’Generate_Meta.Over.’
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bat = open(’Result/’+sys.argv[1]4’/run.bat’,’w’)

bat.write(r

% (num_factor,num_round))

bat.write(r

)

bat.write(’pause’)
bat. close ()

o makelibfm2.py

Make LibFM formate feature with uid but without bid.

import sys
import os
import json

print '—————————— Make_libFM. _Feature—————————— ’

info=open(’Data/info.txt’)

user_count=int(info. readline () )
item_count=int(info.readline ())

info . close ()

num_factor = int(sys.argv[2])
num_round = int(sys.argv|3])

group_info=|]

def AppendFromDir(path,base_count):

f_map={}
feature_count=0

for file in os. listdir (path):

header=True

base_count+=feature_count
for line in open(path+file):
if header:

else:

feature_count=int(line)
group_info.append(feature_count)
header=False

line = line. split ("\t”)
idx = int(line [0])

flist = {}
for f in line [1:]:
if f.rstrip (). Istrip ()==""": continue

x = f.split (7:7)

x = [int (x[0]) , float (x[1]) ]

flist [x[0]+base_count]=x[1]
if idx in f_map:

f_map[idx]. update( flist )
else :

f map[idx]|= flist

return f_map,base_count+feature_count

def AppendFromDirUI(path,base_count):

f map={}
feature_count=0

for file in os. listdir (path):

header=True

base_count+=feature_count
for line in open(path+file):
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if header:
feature_count=int(line)
group-info.append(feature_count)
header=False

else :
line = line. split (’\t")
idx = (int(line [0]) ,int (line [1]))

flist = {}
for f in line [2:]:
if f.rstrip (). Istrip ()==""": continue

x = f.split (7:7)
x = [int (x[0]) , float (x[1]) ]
flist [x[0]+base_count]=x[1]
if idx in f_map:
f_map[idx]. update( flist )
else :
f_map(idx|=flist
return f_map,base_count+feature_count

global _f=0
user_f=0
item_f=0

Global_Feature_u, global_f=AppendFromDir(’GlobalFeature/u/’,user_count)
Global_Feature_i, global_f =AppendFromDir(’GlobalFeature/i/’,global f)
Global_Feature_ui, global_f =AppendFromDirUI(’GlobalFeature/ui/’,global f)
print ’Global_Feature_Count:%d’%global_f

User_Feature, global_f=AppendFromDir(’UserFeature/’,global f)
print ’User_Feature_Count:%d’%global _f

Item_Feature, global f=AppendFromDir(’ItemFeature/’ ,global f)
print ’Ttem_Feature_Count:%d’%global_f

global f_¢ =0
user_f_c=1
item_f_c=1

global f list =[]
user_f_list =[]
item_f_list =[]

global f v =[]
user_f_v =(]
item_f_v=]]

ftrain = open(’Result/’+sys.argv[1]4’/global.train.libfm’,’w’)
for line in open(’Data/training_data.txt’):

line = map(int,map(float,line. split (’\t’)))

u,i,r=line

global_f_c =len(Global_Feature_u.get(u,{}))+len(Global _Feature_i.get(i,{}))+len(Global_Feature_ui.get((u,i),{}))
global f_list =Global _Feature_u.get(u,{}).keys()+Global Feature_i.get(i,{}) . keys()+Global_Feature_ui.get((u,i),{}).

keys()

global _f_v =Global_Feature_u.get(u,{}).values()+Global_Feature_i.get(i,{}) . values () +Global Feature_ui.get((u,i) ,{}) .

values|()

user_f_c =1+len(User_Feature.get(u,{}))
user_f_list =[u]4+User_Feature.get(u,{}).keys()
user_f_v=[1]4User_Feature.get(u,{}).values()

item_f_c=len(Item_Feature.get(i,{}))
item_f_list =Item_Feature.get(i,{}).keys()

item_f_v=Item_Feature.get(i,{}).values ()

ftrain . write(’ %d."%(r))
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for j in range(user_fc):
ftrain . write(’ %d:%.3f.’%(user_f_list [j ], userf_v [j]))
for j in range(item_f_c):
ftrain . write(’%d:%.3f." % (item f_list [j ], item f_v [j]))
for j in range(globalfc):
ftrain . write(’ %d:%.3f."%( global f_list [j ], global f_v [j]))
ftrain . write(’\n’)

ftrain . close ()

print ’'Generate_Training_Over.’

ftest = open(’Result/’+sys.argv([1]+’/global.test.libfm’,’w’)
for line in open(’Data/testing data.txt’):

line = map(int,map(float,line. split (’\t")))
u,i,r=line

global_f_c =len(Global_Feature_u.get(u,{}))+len(Global _Feature_i.get(i,{}))+len(Global_Feature_ui.get((u,i),{}))
global f list =Global _Feature_u.get(u,{}).keys()+Global_Feature_i.get(i,{}) .keys()+Global Feature_ui.get((u,i),{}) .

keys()

global_f_v =Global_Feature_u.get(u,{}).values()+Global_Feature_i.get(i,{}) . values () +Global _Feature_ui.get((u,i),{}) .

values|()

user_f_c =1+len(User_Feature.get(u,{}))
user_f_list =[u]+User_Feature.get(u,{}).keys()
user_f_v=[1]4User_Feature.get(u,{}).values()

item_f_c=len(Item _Feature.get(i,{}))
item_f_list =Item_Feature.get(i,{}).keys()
item_f_v=Item_Feature.get(i,{}).values ()

ftest . write(’ %d_"%(r))

for j in range(userfc):
ftest . write(’ %d:%.3f"% (user_f_list [j |, user_f_v [j]))
for j in range(item_f_c):
ftest . write(’%d:%.3f.' % (item_f list [j ], item_f v [j]))
for j in range(global fc):
ftest . write(’ %d:%.3f.’%( global f_list [ |, global f v [j]))

ftest . write(’\n’)
ftest . close ()

print ’Generate_Testing. Over.’

fmeta = open(’Result/’+sys.argv[1]4+’/meta.txt’,’w’)
group_idx=0

for i1 in range(user_count):
fmeta.write(’ %d\n'%group-idx)
group-idx+=1

for i in range(item_count):
fmeta.write(’ %d\n’%group_idx)
group-idx+=1

for i in group-info:
for j in range(i):
fmeta.write(’ %d\n’%group_idx)
group_idx+=1
fmeta.close ()

print ’Generate_Meta.Over.’

bat = open(’Result/’+sys.argv[1]4+’/run.bat’,’w’)
bat.write(r
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% (num_factor,num_round))

bat.write(r

)

bat. close ()
print '—————————— Make_libFM_Feature—————————— ’

o makelibfm3.py
Make LibFM formate feature with bid but without uid.

import sys
import os
import json

info=open(’Data/info.txt’)
user_count=int(info. readline ())
item_count=int(info.readline () )
info . close ()

num_factor = int(sys.argv[2])
num_round = int(sys.argv|3])

group_info=(]

def AppendFromDir(path,base_count):
fmap={}
feature_count=0
for file in os. listdir (path):
header=True
base_count+=feature_count
for line in open(path+file):
if header:
feature_count=int(line)
group_info.append(feature_count)
header=False
else :
line = line. split (’\t")
idx = int(line [0])
flist = {}
for f in line [1:]:
if f.rstrip (). Istrip ()=="":
x = f.split (7:7)
x = [int (x[0]) , float (x[1]) ]
flist [x[0]+base_count]=x[1]
if idx in f_map:
f_map[idx]. update( flist )
else :
f_map[idx]|= flist
return f_map,base_count+feature_count

def AppendFromDirUI(path,base_count):
f_map={}
feature_count=0
for file in os. listdir (path):
header=True
base_count+=feature_count
for line in open(path+file):
if header:
feature_count=int(line)
group-info.append(feature_count)
header=False

continue
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else :
line = line. split ("\t’)
idx = (int(line [0]) ,int (line [1]))

flist = {}
for f in line [2:]:
if f.rstrip (). Istrip ()==""": continue

x = f.split (7:7)
x = [int (x[0]) , float (x[1]) ]
flist [x[0]+base_count]=x[1]
if idx in f_map:
f_map[idx]. update( flist )
else:
f_map[idx]|=flist
return f_map,base_count+feature_count

global _f=0
user_f=0
item_f=0

Global _Feature_u, global_f=AppendFromDir(’GlobalFeature/u/’ item_count)
Global _Feature_i, global f=AppendFromDir(’GlobalFeature/i/’,global f)
Global_Feature_ui, global_f =AppendFromDirUI(’GlobalFeature/ui/’,global_f)
print ’Global_Feature_Count:%d’%global _f

User_Feature, global_f =AppendFromDir(’UserFeature/’,global_f)
print ’User_Feature_Count:%d’%global _f

Item_Feature, global_f=AppendFromDir(’'ItemFeature/’,global_f)
print ’Ttem_Feature_Count:%d’%global _f

global f_¢ =0
user_f_c=1
item_f_c=1

global _f list =[]
user_f_list =[]
item_f_list =[]

global f_v =[]
user_f_v =[]
item_f_v=(]

ftrain = open(’Result/’+sys.argv[1]4+’/global.train.libfm’,’w’)
for line in open(’Data/training data.txt’):

line = map(int,map(float,line. split ("\t’)))

u,i,r=line

global_f_c =len(Global_Feature_u.get(u,{}))+len(Global_Feature_i.get(i,{}))+len(Global_Feature_ui.get((u,1),{}))
global _f_list =Global_Feature_u.get(u,{}).keys()+Global_Feature_i.get(i,{}) . keys()+Global_Feature_ui.get((u,i),{}) .

keys()

global_f_v =Global_Feature_u.get(u,{ }).values()+Global_Feature_i.get(i,{}) . values () +Global _Feature_ui.get((u,i),{}) .

values ()

user_f_c =len(User_Feature.get(u,{}))
user_f_list =User_Feature.get(u,{}).keys()
user_{_v=User_Feature.get(u,{}).values()

item_f_c=1+len(Item_Feature.get(i,{ }))
item_f list =[i]+Item_Feature.get(i,{}) .keys()
item_f_v=[1]4+Item_Feature.get(i,{ }).values()

1,

ftrain . write(’%d."%(r))

for j in range(user_fc):

ftrain . write(’ %d:%.3f_"% (user_f list [j ], user_fv [j]))
for j in range(item-fc):

ftrain . write(’ %d:%.3f.> % (item_f_list [j ], item_f_v [j]) )
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for j in range(global fc):
ftrain . write(’ %d:%.3f.’%( global f_list [ ], global_f_v [j]))
ftrain . write(’\n’)

ftrain . close ()

print ’Generate_Training_Over.’

ftest = open('Result/’+sys.argv[1]+’/global.test.libfm’,’w’)
for line in open(’Data/testing data.txt’):

line = map(int,map(float,line. split ("\t’)))
u,i,r=line

global_f_c =len(Global_Feature_u.get(u,{}))-+len(Global Feature_i.get(i,{}))+len(Global_Feature_ui.get((u,i),{}))
global f_list =Global _Feature_u.get(u,{}).keys()+Global_Feature_i.get(i,{}) . keys()+Global_Feature_ui.get((u,i),{}) .

keys()

global_f_v =Global_Feature_u.get(u,{}).values()+Global_Feature_i.get(i,{}) . values () +Global _Feature_ui.get((u,i),{}) .

values ()

user_f_c =len(User_Feature.get(u,{}))
user_f_list =User_Feature.get(u,{}).keys()
user_f_v =User_Feature.get(u,{}).values()

item_f_c=1+len(Item_Feature.get(i,{}))
item_f list =[i]4+Item_Feature.get(i,{}) .keys()
item_f_v=[1]+Item_Feature.get(i,{}). values ()

ftest . write(’ %d_%(r))

for j in range(user_fc):
ftest . write(’ %d:%.3f.' % (user_f list [j ], user_f_v [j]))
for j in range(item_fc):
ftest . write(’ %d:%.3f_%(item_f_list [j |, item_f_v [j]))
for j in range(global fc):
ftest . write(’ %d:%.3f"%( global f_list [j |, globalfv [j]))

ftest . write(’\n’)
ftest . close ()

print ’Generate_Testing_Over.’

fmeta = open(’Result/’+sys.argv[1]4+’/meta.txt’, w’)
group-idx=0

for i in range(user_count):
fmeta.write(’ %d\n’%group_idx)
group-idx+=1

for i in range(item_count):
fmeta.write(’ %d\n'%group-idx)
group-idx+=1

for 1 in group-info:
for j in range(i):
fmeta.write(’ %d\n’%group_idx)
group-idx+=1
fmeta. close ()
print ’Generate_Meta_Over.’
bat = open(’Result/ +sys.argv[1]4’/run.bat’,’w’)
bat.write(r

% (num_factor,num round))

bat.write(r
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bat. close ()

print '—————————— Make_libFM_Feature—————————— ’

o makelibfm4.py

Make LibFM formate feature with out bid and uid.

import sys
import os
import json

print '—————————— Make_libFM. Feature—————————— ’

info=open(’Data/info.txt’)

user_count=int (info. readline ())
item_count=int(info.readline () )

info . close ()

num_factor = int(sys.argv[2])
num_round = int(sys.argv(3])

group_info=|]

def AppendFromDir(path,base_count):

f map={}
feature_count=0

for file in os. listdir (path):

header=True

base_count+=feature_count
for line in open(path+file):
if header:

else :

feature_count=int(line)
group_info.append(feature_count)
header=False

line = line. split ("\t’)
idx = int(line [0])

flist = {}
for f in line [1:]:
if f.rstrip (). Istrip ()==""": continue

x = f.split (7:7)

x = [int (x[0]) , float (x[1]) ]

flist [x[0]+base_count]=x[1]
if idx in f_map:

f_map[idx]. update( flist )
else:

f_mapl[idx|= flist

return f_map,base_count+feature_count

def AppendFromDirUI(path,base_count):

f_map={}
feature_count=0

for file in os. listdir (path):

header=True

base_count+=feature_count
for line in open(path+file):
if header:

else :

feature_count=int(line)
group-info.append(feature_count)
header=False

line = line. split (’\t’)
idx = (int(line [0]) ,int (line [1]))
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flist = {}
for f in line [2:]:
if f.rstrip (). Istrip ()==""": continue
x = f.split (7:7)
x = [int (x[0]) , float (x[1]) ]
flist [x[0]+base_count]=x[1]
if idx in f_map:
f_map[idx]. update( flist )
else:
f_map[idx]|=flist
return f_map,base_count+feature_count

global _f=0
user_f=0
item_f=0

Global_Feature_u, global_f=AppendFromDir(’GlobalFeature/u/’,0)

Global _Feature_i, global f=AppendFromDir(’GlobalFeature/i/’,global f)
Global_Feature_ui, global_f =AppendFromDirUI(’GlobalFeature/ui/’,global_f)
print ’Global_Feature_Count:%d’%global _f

User_Feature, global_f =AppendFromDir(’UserFeature/’,global_f)
print ’User_Feature_Count:%d’%global _f

Item_Feature, global_f=AppendFromDir(’'ItemFeature/’,global f)
print ’Ttem_Feature_Count:%d’%global _f

global f_¢ =0
user_f_c=1
item_f_c=1

global_f list =[]
user_f_list =[]
item_f_list =[]

global f v =[]
user_f_v =[]
item_f_v=(]

ftrain = open(’Result/’+sys.argv[1]4’/global.train.libfm’,’w’)
for line in open(’Data/training data.txt’):

line = map(int,map(float,line. split ("\t’)))

u,i,r=line

global_f_c =len(Global_Feature_u.get(u,{}))+len(Global_Feature_i.get(i,{}))+len(Global_Feature_ui.get((u,1),{}))
global _f_list =Global _Feature_u.get(u,{}).keys()+Global_Feature_i.get(i,{}) .keys()+Global_Feature_ui.get((u,i),{}) .

keys()

global_f_v =Global_Feature_u.get(u,{}).values()+Global_Feature_i.get(i,{}) . values () +Global _Feature_ui.get((u,i),{}) .

values ()

user_f_c =len(User_Feature.get(u,{}))
user_f_list =User_Feature.get(u,{}).keys()
user_f_v=User_Feature.get(u,{}).values()

item_f_c=len(Item_Feature.get(i,{}))
item_f list =Item_Feature.get(i,{}).keys()
item_f_v=Item_Feature.get(i,{}).values()

ftrain . write(’%d."%(r))

for j in range(user_fc):
ftrain . write (’ %d:%.3f.>% (user_f_list [j |, user_f_v [j]))
for j in range(item-fc):
ftrain . write(’ %d:%.3f. % (item _f_list [j ], item v [j]))
for j in range(global fc):
ftrain . write(’ %d:%.3f.’%( global _f_list [j ], global_f_v [j]))
ftrain . write(’\n’)
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ftrain . close ()
print ’Generate_Training_Over.’

ftest = open('Result/’+sys.argv([1]+’/global.test.libfm’,’w’)
for line in open(’Data/testing data.txt’):
line = map(int,map(float,line. split ("\t’)))
u,i,r=line

global_f_c =len(Global_Feature_u.get(u,{}))+len(Global Feature_i.get(i,{}))+len(Global_Feature_ui.get((u,i),{}))
global f_list =Global_Feature_u.get(u,{}).keys()+Global_Feature_i.get(i,{}) . keys()+Global_Feature_ui.get((u,i),{}) .

keys()

global_f_v =Global_Feature_u.get(u,{}).values()+Global_Feature_i.get(i,{}) . values () +Global _Feature_ui.get((u,i),{}) .

values ()

user_f_c =len(User_Feature.get(u,{}))
user_f_list =User_Feature.get(u,{}).keys()
user_f_v=User_Feature.get(u,{}).values()

item_f_c=len(Item_Feature.get(i,{}))
item_f list =Item_Feature.get(i,{}).keys()
item_f_v=Item_Feature.get(i,{}). values ()

ftest . write(’ %d_%(r))

for j in range(user_fc):
ftest . write(’%d:%.3f.' % (user_f list [j ], user_f_v [j]))
for j in range(item_fc):
ftest . write(’ %d:%.3f % (item_f_list [j |, item_f_v [j]))
for j in range(global fc):
ftest . write(’ %d:%.3f"%( global f_list [j |, globalfv [j]))

ftest . write(’\n’)
ftest . close ()

print ’Generate_Testing_Over.’

fmeta = open(’Result/’+sys.argv[1]4+’/meta.txt’,’w’)
group-idx=0

for i in range(user_count):
fmeta.write(’ %d\n’%group_idx)
group-idx+=1

for i in range(item_count):
fmeta.write(’ %d\n'%group-idx)
group-idx+=1
for i1 in group-info:
for j in range(i):
fmeta.write(’ %d\n’%group_idx)

group-idx+=1
fmeta. close ()

print ’Generate_Meta_Over.’
bat = open(’Result/’+sys.argv[1]+’/run.bat’,’w’)
bat.write(r

% (num_factor,num_round))

bat.write(r

)
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bat. close ()

print '—————————— Make_libFM_Feature—————————— ’

o makesvdfeature.py

Make SVDFeature formate feature with uid and bid.

import sys
import os
import json

print '—————————— Make_svdFeature_Feature——————————

info=open(’Data/info.txt’)

user_count=int(info. readline ())
item_count=int(info.readline () )

info . close ()

num_factor = int(sys.argv[2])
num_round = int(sys.argv|3])

def AppendFromDir(path,base_count):

£ map={}
feature_count=0

for file in os. listdir (path):

header=True

base_count+=feature_count
for line in open(path+file):
if header:

else :

feature_count=int(line)
header=False

line = line. split ("\t’)
idx = int(line [0])

flist = {}
for f in line [1:]:
if f.rstrip (). Istrip ()==""": continue

x = f.split (7:7)

x = [int (x[0]) , float (x[1]) ]

flist [x[0]+base_count]=x[1]
if idx in f_map:

f_map[idx]. update( flist )
else :

f_map(idx]|=flist

return f_map,base_count+feature_count

def AppendFromDirUI(path,base_count):

f_map={}
feature_count=0

for file in os. listdir (path):

header=True

base_count+=feature_count
for line in open(path+file):
if header:

else:

feature_count=int(line)
header=False

line = line. split (’\t")
idx = (int(line [0]) ,int (line [1]))

flist = {}
for f in line [2:]:
if f.rstrip (). Istrip ()=="": continue

x = f.split (7:7)

x = [int (x[0]) , float (x[1]) ]

flist [x[0]+base_count]=x[1]
if idx in f_map:

f_map[idx]. update( flist )
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else :
f_map(idx|=flist
return f_map,base_count+feature_count

global_f=0
user_f=0
item_f=0

Global_Feature_u, global_f=AppendFromDir(’GlobalFeature/u/’,0)
Global_Feature_i, global_f =AppendFromDir(’GlobalFeature/i/’,global f)
Global_Feature_ui, global_f =AppendFromDirUI(’GlobalFeature/ui/’,global f)
print ’Global_Feature_Count:%d’%global_{

User_Feature, user_f=AppendFromDir(’UserFeature/’,user_count)
print ’User_Feature_Count:%d’ %user_{

Item_Feature,item_f=AppendFromDir('ItemFeature/’,item_count)
print ’Item_Feature_Count:%d’%item_f

global f_¢ =0
user_f_c=1
item_f_c=1

global f list =[]
user_f_list =[]
item_f_list =[]

global f_v =[]
user_f_v =[]
item_f v=]]

ftrain = open(’Result/’+sys.argv[1]+’/global.train.txt’, w’)
for line in open(’Data/training data.txt’):
line = map(int,map(float,line. split ("\t’)))
u,i,r=line

global_f_c =len(Global_Feature_u.get(u,{}))+len(Global_Feature_i.get(i,{}))+len(Global_Feature_ui.get((u,i
global f list =Global _Feature_u.get(u,{}).keys()+Global _Feature_i.get(i,{}) . keys()+Global_Feature_ui.get((u,i

keys()

global_f_v =Global_Feature_u.get(u,{}).values()+Global_Feature_i.get(i,{}) . values () +Global_Feature_ui.get((u,i),{}) .

values ()

user_f_c =1+len(User_Feature.get(u,{}))
user_f_list =[u]+User_Feature.get(u,{}).keys()
user_f_v =[1]4User_Feature.get(u,{}).values()

)

item_f_ c=1+len(Item_Feature.get(i,{}
item_f_list =[i]+Item_Feature.get(i,{}) .keys()
item_f_v=[1]+Item_Feature.get(i,{}).values ()
ftrain . write (’ %d._%d.%d._%d.'%(r,global_f_c,user_f_c,item_f_c))
for j in range(global_fc):

ftrain . write(’ %d:%.8f."%( global f_list [j ], global fv [j]))
for j in range(user_fc):

ftrain . write (’ %d:%.8f.>% (user_f_list [j |, user_f_v [j]))
for j in range(item_f_c):

ftrain . write(’ %d:%.8f. % (item _f_list [j ], item_f_v [j]) )

ftrain . write(’\n’)
ftrain . close ()
print ’Generate_Training_Over.’
ftest = open('Result/’+sys.argv[1]+’/global.test.txt’, w’)

for line in open(’Data/testing_data.txt’):
line = map(int,map(float,line. split (’\t’)))
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u,i,r=line

global_f_c =len(Global_Feature_u.get(u,{}))+len(Global _Feature_i.get(i,{}))+len(Global_Feature_ui.get((u,i),{}))
global f list =Global _Feature_u.get(u,{}).keys()+Global_Feature_i.get(i,{}) .keys()+Global Feature_ui.get((u,i),{}) .

keys()

global _f_v =Global_Feature_u.get(u,{}).values()+Global_Feature_i.get(i,{}) . values () +Global Feature_ui.get((u,i),{}) .

values|()

user_f_c =1+len(User_Feature.get(u,{}))
user_f_list =[u]+User_Feature.get(u,{}).keys()
user_f_v=[1]+User_Feature.get(u,{}).values()

item_f_c=1+len(Item_Feature.get(i,{}))
item_f_list =[i]+Item_Feature.get(i,{}) .keys()
item_f_v=[1]+Item_Feature.get(i,{}).values ()

ftest . write(’ %d_%d._%d _%d.'%(r,global_f_c,user_f_c,item_f_c))

for j in range(global fc):

ftest . write(’ %d:%.8f_'%( global f_list [j ], global f.v [j]))

for j in range(user_fc):

ftest . write(’ %d:%.8f_"%(user_f_list [j |, userfv [j]))

for j in range(item_fc):

ftest . write(’ %d:%.8f_ % (item_f_list [j |, item_f_v [j]))

ftest . write(’\n’)
ftest . close ()

print ’Generate_Testing_Over.’
os.mkdir('Result/’+sys.argv[1]+’/model’)

bat = open(’Result/ +sys.argv[1]4’/run.bat’,’w’)
bat.write(r

% (num_round))
bat.write(’ ”../../ Lab/svdfeature_infer.exe” _basicMF.conf\n’)
bat.write(’pause’)

bat. close ()

print '—————————— Make_svdFeature_Feature——————————

BiasMF.cpp
Bias FM of C++ version using opencv matrix lib.

#include <iostream>

#include <iomanip>

#include <fstream>

#include <sstream>

#include <vector>

#include <time.h>

#include <opencv2\opencv.hpp>

using namespace std;
using namespace cv;

typedef struct _TData
{

int x;

int y;

double r;
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}TData;

int
int
int
int
int
int
int

f=1;

dims=2;

size [|={55965,14334};
usize[|={size [0], {};
isize [|={size [1], { };
mu_usize[|={size [0]};
mu_isize[]={size [1]};

vector<TData> RattingData,;
vector<TData> TestData;

Mat U(dims,usize,CV _64F);
Mat I(dims,isize ,CV_64F);

Mat U_mu(1,mu_usize,CV_64F);
Mat I_mu(1,mu_isize,CV_64F);
Mat U_c(1,mu_usize,CV_32S);
Mat I_c(1,mu.isize, CV_32S);
double eta=0.0008;

double lambda=0.5;

int

MaxIter=200;

double mu=0.0;

void ImportData()

{

}

ifstream trainfile (”training data.txt”);

TData t;

while (! trainfile .eof())

{
trainfile >>t.x>>t.y>>t.r;
RattingData.push_back(t);
mu-+=t.r;

}

trainfile . close () ;
cout<<”Training._Data_Size:.” <<RattingData.size() < <endl;

mu/=RattingData.size();

ifstream testfile (”testing_data.txt”);
while (! testfile .eof())

{

testfile >>t.x>>t.y>>t.r;
TestData.push_back(t);

testfile . close ();
cout< <” Test.Data.Size:.” <<TestData.size() < <endl;

cout<<”Global_Mean:.” <<mu<<”_Lambda:.” <<lambda<<” _Eta:.” <<eta<<end]l;

void WritePredictFile()

{

ofstream f(” predict”);
double rmse=0.0;
for (vector< TData>::iterator iter=TestData.begin();iter!=TestData.end();iter++)
{
double r_predict=mu+U_mu.at<double>(iter—>x)+I_mu.at<double>(iter—>y)+((Mat) (U.row(iter— >x)=*I.
row(iter—>y).t())).at<double>(0,0);
if (r_predict <1) r_predict=1;
if (r_predict >5) r_predict=5;
f<<r_predict<<endl;
double error=r_predict—iter—>r;
rmse—+=error*error;
}
rmse=sqrt(rmse/TestData.size());
f.close();
cout<<”Predict_File_Generate_Over._Final_rmse:.” <<rmse<<endl;
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double CalcTestRmse()

{

}

double rmse=0.0;
for (vector<TData>::iterator iter=TestData.begin();iter'=TestData.end();iter++)
{
double r_predict =mu+U_mu.at<double> (iter—>x)+I_mu.at<double>(iter—>y)+((Mat) (U.row(iter—>x)=L.
row(iter—>y).t())).at<double>(0,0);
if (r_predict <1) r_predict=1;
if (r_predict >5) r_predict=5;
double error=r_predict—iter—>r;
Tmse-+=error*error;
}
rmse=sqrt(rmse/TestData.size());
return rmse;

float BasicMF()

{

}

ofstream rmse_file ("rmse.txt”);

double rmse=0.0;
double pre_rmse=100.0;

randu(U,Scalar(0),Scalar(1/sqrt ((double)f)));
randu(I,Scalar(0),Scalar(1/sqrt ((double)f)));
randu(U_mu,Scalar(0),Scalar(0));
randu(I_mu,Scalar(0),Scalar(0));

for (int t=0;t<MaxIter;t++)
{
clock_t start=clock();
for (vector<TData>::iterator iter=RattingData.begin();iter!l=RattingData.end();iter++)
{
double uumu=U_mu.at<double> (iter—>x);
double imu=I_mu.at<double>(iter—>y);
double r_predict =mu+u_-mu+i_mu+((Mat)(U.row(iter—>x)*I.row(iter—>y).t())).at<double>(0,0);
double error=r_predict—iter—>r;

for (int k=0;k<f;k++)
{

double u=U.at<double> (iter—>x,k);

double i=Lat<double>(iter—>y k);

U.at<double> (iter—>x,k)=u—etax(errorsi+lambdaxu);

I.at<double>(iter—>y k)=i—etax(errorsxu+lambdasxi);
}
U_mu.at<double>(iter—>x)=u_mu—etax*(error+lambda*u_mu);
I_mu.at<double> (iter—>y)=i_mu—etax(error+lambdasi_mu);

rmse-+=error*error;
}
rmse=sqrt(rmse/RattingData.size());
clock_t end=clock();
double rmse_test=CalcTestRmse();
cout< < Iter:.” <<std:setw(3) <<t <<”\tRMSE:.” <<rmse<<”\tTest_RMSE:.” < <rmse_test < <"\t Time:."
<< ((double)end—start)/CLOCKS_PER_SEC <<”s”<<end]l;

rmse_file <<rmse<<”\t” <<rmse_test<<endl,

rmse_file . close () ;
return 0O;

void WriteMatToFile(char * filename,Mat &m)

{

ofstream of(filename);
for (int i=0;i<m.cols;i++)

{



for (int j=0;j<m.rows;j++)

{
of<<m.at<double>(i,j)<<”\t”;
153
of <<end];
}
of.close();
}
158
void WriteFeatureToFile(char * filename,Mat &A,Mat &B)
{
ofstream of(filename);
for (int i=0;i<A.cols;i++)
163 {
int j=0;
for (j=0;j<A.rows;j++)
{
of <<A.at<double>(j,i)<<”\t";
168 }
for (j=0;j<B.rows;j++)
{
of<<B.at<double>(j,i)<<"\t”;
173 of <<endl;
}
of.close();

}

178 int main(int arge,char * argv|[])

{

if (arge>1)

istringstream para(argv[1]);

183 para>>f;
}
ImportData();
BasicMF();

188

WriteFeatureToFile(”v”,U,I);
WriteFeatureToFile(”w”,U_mu,Il_mu);

WritePredictFile();

193
getchar() ;
return 0;

. Lei

o makeFeatureVector.py
this script is created for make feature vectors based on the generated feature files.

import os
9 import sys

def readUidlidRating(strInputFile):
listUid = list ()
listlid = list ()
14 listRating = list ()
for line in file (strInputFile):
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def

def

def

def

def

def

line = line. rstrip ()
strArr = line. split (’\t”)
listUid . append(strArr[0])
listIid .append(strArr([1])
if len(strArr) == 3:
listRating . append(strArr[2])
else:
listRating . append(4)
return (listUid, listlid , listRating )

readGlobalFeatures(strFeatureFile):
dictID2Feature = dict()
indexOffset = 0
for line in file (strFeatureFile):
line = line. rstrip ()
strArr = line. split (*\t”)
if len(strArr) == 1:
indexOffset = int(strArr [0])
else:
dictID2Feature[strArr[0]+” " +strArr[1]] = list ()
for i in xrange(2,len(strArr)):
if strArr[i] !="7":
dictID2Feature[strArr[0]+” " +strArr[1]]. append(strArr[i])
return (dictID2Feature,indexOffset)

readFeatures(strFeatureFile):
dictID2Feature = dict()
indexOffset = 0
for line in file (strFeatureFile):
line = line. rstrip ()
strArr = line. split (*\t”)
if len(strArr) == 1:
indexOffset = int(strArr [0])
else:
dictID2Feature[strArr [0]] = list ()
for i in xrange(1l,len(strArr)):
if strArr[i] !=7":
dictID2Feature[strArr [0]]. append(strArr[i])
return (dictID2Feature,indexOffset)

initFeatureVector (listRating ) :

listVector = list ()

for i in xrange(len(listRating)):
listVector .append(””)

return listVector

initFeatureVectorLen(listRating):

listVector = list ()

for i in xrange(len(listRating)):
list Vector .append(0)

return listVector

appendGlobalFeatures(strFeatureFile,listFeatureVectors,listFeatureVectorsLen, listEntity ,currentIndex):
dictID2Feature,indexOffset = readGlobalFeatures(strFeatureFile)
print strFeatureFile
for i in xrange(0,len( listEntity )):
if dictID2Feature.has_key(listEntity [1]):
features = dictID2Feature[listEntity [i]]
for j in xrange(0,len(features)):
strArr = features[j]. split (’:”)
listFeatureVectors [1] += 7\t” + str(currentIndex+int(strArr[0]))+":" +strArr[1]
listFeatureVectorsLen[i] +=1
currentIndex += indexOffset
return (listFeatureVectors ,listFeatureVectorsLen,currentIndex)

appendFeatures(strFeatureFile,listFeatureVectors, listFeatureVectorsLen, listEntity ,currentIndex):
dictID2Feature,indexOffset = readFeatures(strFeatureFile)
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print strFeatureFile
for i in xrange(0,len( listEntity )):
if dictID2Feature.has_key(listEntity [i]) :
features = dictID2Feature[listEntity[i ]]
for j in xrange(0,len(features)):
strArr = features[j]. split (*:”)
listFeatureVectors [1] += "\t” + str(currentIndex—+int(strArr[0]))+":” +strArr[1]
listFeatureVectorsLen[i] +=1
currentIndex += indexOffset
return (listFeatureVectors ,listFeatureVectorsLen,currentIndex)

def combineUidlid(listUid, listIid ):

listUidlid = list ()
for i in xrange(len(listUid)):

listUidlid . append(listUid[i]+” " +listIid [1])
return listUidlid

def max(int_1,int_2):

if

if int_1 > int_2:
return int_1
else :
return int_2

’__main__’ == __name__:

strTrainUidlidRating = sys.argv/[1]

strTestUidlidRating = sys.argv[2]

strConfigFileTemplate = r”D:\Experiment\configTemplate.conf”
stritemFeatureFileDir = r”D:\Experiment\Features\i”
strUserFeatureFileDir = r”D:\Experiment\Features\u”
strGlobalFeatureFileDir = r”D:\Experiment\Features\g”

strTrainFeatureFile = sys.argv 3]
strTestFeatureFile = sys.argv[4]
strConfigFile = sys.argv[5]

userFeatureCnt = 0

itemFeatureCnt = 0

globalFeatureCnt = 0

list TrainUid , listTrainlid ,listTrainRating = readUidlidRating(strTrainUidlidRating)
list TestUid , listTestlid , listTestRating = readUidlidRating(strTestUidlidRating)
listTrainUidlid = combineUidlid(list TrainUid, list Trainlid )

list TestUidIlid = combineUidlid(list TestUid, list TestIid )

listTrainFeatureVectors = initFeatureVector(listTrainRating)

list TestFeatureVectors = initFeatureVector(list TestRating)
listTrainGlobalFeatureVectorLen = initFeatureVectorLen(listTrainRating)
list TestGlobalFeatureVectorLen = initFeatureVectorLen(list TestRating)
list TrainUserFeatureVectorLen = initFeatureVectorLen(list TrainRating)
list Test UserFeatureVectorLen = initFeatureVectorLen(list TestRating)
listTrainltemFeatureVectorLen = initFeatureVectorLen(listTrainRating)
list TestItemFeatureVectorLen = initFeatureVectorLen(list TestRating)

currentFeaturelndex = 0
trainCurrentFeaturelndex = 0
testCurrentFeatureIndex = 0

avgRating = 0
for i in xrange(len(listTrainRating)):

avgRating += float(listTrainRating][i])
avgRating = float(avgRating)/len(list TrainRating)

featureFileList = os. listdir (strGlobalFeatureFileDir)
for i in xrange(0,len( featureFileList )):
featureFilePath = os.path.join (strGlobalFeatureFileDir, featureFileList [i])



list TrainFeatureVectors, list TrainGlobalFeature VectorLen, trainCurrentFeatureIndex = appendGlobalFeatures(
featureFilePath,list TrainFeatureVectors,list TrainGlobalFeatureVectorLen, list TrainUidlid,trainCurrentFeatureIndex)

list TestFeatureVectors , list TestGlobalFeatureVectorLen, test CurrentFeatureIndex = appendGlobalFeatures(
featureFilePath,list TestFeature Vectors,list Test GlobalFeature VectorLen,list Test Uidlid, test Current FeatureIndex)

159

164

179

184

globalFeatureCnt = max(trainCurrentFeatureIndex,testCurrentFeatureIndex)

currentFeaturelndex = 0

dicUid2Idx = dict()
for i in xrange(0,len(listTrainUid)):
list TrainUserFeatureVectorLen[i] +=1
if dicUid2Idx.has_key(listTrainUid[i]) :
list TrainFeatureVectors [i] += "\t”+str(dicUid2Idx[list TrainUid[i]])+":1”
else:
dicUid2Idx[listTrainUid[i]] = currentFeatureIndex
currentFeaturelndex += 1
listTrainFeatureVectors[i] += "\t” + str(dicUid2Idx[listTrainUid[i]]) +":1”

for i in xrange(0,len(listTestUid)):
list Test UserFeatureVectorLen[i] += 1
if dicUid2Idx.has_key (list TestUid[i]) :
list TestFeatureVectors [i] += 7\t” + str(dicUid2Idx|[list TestUid[i]]) +”:1”
else:
dicUid2Idx[listTestUid [i]] = currentFeaturelndex
currentFeaturelndex += 1
list TestFeatureVectors [1] += "\t” + str(dicUid2Idx[listTestUid[i]]) +7:1”
print currentFeaturelndex

trainCurrentFeatureIndex = currentFeaturelndex
testCurrentFeaturelndex = currentFeatureIndex
featureFileList = os. listdir (strUserFeatureFileDir)
for i in xrange(len(featureFileList )):
featureFilePath = os.path.join (strUserFeatureFileDir, featureFileList [i])

listTrainFeatureVectors, list TrainUserFeatureVectorLen,trainCurrentFeatureIndex = appendFeatures(featureFilePath,

list TrainFeatureVectors,list TrainUserFeatureVectorLen,list TrainUid,trainCurrentFeatureIndex)
list TestFeatureVectors , list TestUserFeatureVectorLen,test Current FeatureIndex = appendFeatures(featureFilePath,
list TestFeatureVectors,list Test UserFeatureVectorLen, list TestUid, test CurrentFeatureIndex)

189

204

209

214

userFeatureCnt = max(trainCurrentFeaturelndex,testCurrentFeaturelndex)

currentFeatureIndex = 0

diclid2Idx = dict()
for i in xrange(0,len( listTrainlid )):
list TrainltemFeatureVectorLen[i] += 1
if diclid2Idx.has_key( listTrainlid [i]) :
listTrainFeatureVectors [i] += "\t”+str(diclid2Idx[list Trainlid [i ]]) +":1”
else:
diclid2Idx [ listTrainlid [i]] = currentFeatureIndex
currentFeaturelndex += 1
listTrainFeatureVectors [i] += "\t”+str(diclid2Idx[list Trainlid i ]]) +7:1”

for i in xrange(0,len( listTestlid )):
list TestItemFeatureVectorLen[i] += 1
if diclid2Idx.has key( listTestlid [i]) :
list TestFeatureVectors [i] += 7 \t”+str(diclid2Idx[list Testlid [i ]]) +7:1”
else :
diclid2Idx [ listTestlid [i]] = currentFeatureIndex
currentFeaturelndex += 1
list TestFeatureVectors [1] += ”\t”+str(diclid2Idx[list Testlid [ ]]) +7:1”

trainCurrentFeatureIndex = currentFeaturelndex
testCurrentFeatureIndex = currentFeaturelndex
featureFileList = os. listdir (strltemFeatureFileDir)
for i in xrange(len( featureFileList )):
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featureFilePath = os.path.join (strltemFeatureFileDir, featureFileList [i])

list TrainFeatureVectors , list TrainltemFeatureVectorLen, trainCurrentFeatureIndex = appendFeatures(featureFilePath,
list TrainFeatureVectors,list TrainltemFeatureVectorLen,list Trainlid, trainCurrentFeatureIndex)

list TestFeatureVectors , list TestItemFeatureVectorLen,testCurrentFeatureIndex = appendFeatures(featureFilePath,
list TestFeatureVectors,list TestItemFeatureVectorLen,list TestIid, test Current Featurelndex)

itemFeatureCnt = max(trainCurrentFeaturelndex,test CurrentFeatureIndex)

for i in xrange(len(listTrainFeatureVectors)):
listTrainFeatureVectors [i] = listTrainRating[i]+”\t”+str(list TrainGlobalFeatureVectorLen[i])+7\t” +str(
list TrainUserFeatureVectorLen[i])+” \t” +str(list TrainltemFeatureVectorLen[i]) +list TrainFeatureVectors|[i]
for i in xrange(len(listTestFeatureVectors)):
list TestFeatureVectors [i] = listTestRating[i]+”\t”+str(list TestGlobalFeatureVectorLenli])+7\t” +str(
list Test UserFeatureVectorLen[i])+” \t” +str(list TestItemFeatureVectorLen|i]) +list Test Feature Vectorsi|

f_train = open(strTrainFeatureFile,”w”)

for i in xrange(0,len(listTrainFeatureVectors)):
{_train . write(list TrainFeatureVectors[i]+”\n”)

f_train . close ()

f test = open(strTestFeatureFile,”w”)

for i in xrange(0,len(listTestFeatureVectors)):
f_test . write(listTestFeatureVectors [i]+7\n")

f_test . close ()

print ”globalFeatureCnt.=_%d,_userFeatureCnt.=_%d,_itemFeatureCnt_=._%d” %(globalFeatureCnt,userFeatureCnt,
itemFeatureCnt)
intLineldx = 1
f = open(strConfigFile,”w”)
for line in file (strConfigFileTemplate):
if intLineldx == 4:
f.write(” base_score.=."+str(avgRating)+"\n")
elif intLineldx == 16:
f.write(”num_item___=_"+str(itemFeatureCnt)+”\n")
elif intLineldx == 1T7:
f.write(”num_user...=_"+str(userFeatureCnt)+"\n")
elif intLineldx == 19:
f.write(” num_global_=._” +str(globalFeatureCnt)+"\n")
else:
f.write(line)
intLineldx +=1
f.close()

svdPP.bat
this script is used to run the svd++ model.

countULpy

svdpp-randorder training_set_re.txt train_set_re .svdpporder

line_reorder training set_re .txt train_set_re .svdpporder train_set_re . shuffle

python mkbasicfeature.py train_set_re. shuffle training set . basicfeature

python mkimplicitfeedbackfeature.py ALLRecord.txt train_set_re.shuffle train_set .feedback
make_ugroup_buffer training_set. basicfeature training set . buffer —fd train_set .feedback

python group_predict.py predict_re.txt predict_re.g.txt

python mkbasicfeature.py predict_re.g.txt testing_set . basicfeature

python mkimplicitfeedbackfeature.py AllRecord.txt predict_re.g.txt test_set .feedback
make_ugroup_buffer testing_set. basicfeature testing_set . buffer —fd test_set .feedback

svdfeature implicitFeedback.conf num_round=87
svdfeature_infer implicitFeedback.conf pred=87
reidx.py pred.txt pred_final .txt

pause

makeCatBiasFeature.py
script used to generate global features from business categories.
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import json

def getEntity2IdMap(strMapFile):
dicEntity2ID = dict()
for line in file (strMapFile):
line = line. rstrip ()
strArr = line. split (’\t”)
dicEntity2ID[strArr [0]] = strArr[1]
return dicEntity2ID

def getItem2Feature(strTrainBusi,strTestBusi,item2ID):
catID =0
dicCat2ID = dict()
dicBusi2Feature = dict()
for line in file (strTrainBusi):
line = line. rstrip ()
js = json.loads(line)
busi = js[” business_id” |
cats = js[” categories”|
feature = "”
for cat in cats:
if not dicCat2ID.has key(cat):
dicCat2ID]cat] = catID
catlD +=1
feature += 7"\t”+str(dicCat2ID][cat])+":1”
dicBusi2Feature[item2ID[busi]] = feature
return (dicBusi2Feature,catID)

strlid2IDmap = r”D:\Experiment\rawData\itemmap.final”

strUser2IDmap = r”D:\Experiment\rawData\usermap.final”

strTrainBusi = r”D:\ Experiment\rawData\yelp_training_set\training_set_business.json”
strTestBusi = r”D:\Experiment\rawData\yelp_test_set\test_set_business.json”
strTrainReview = r”D:\Experiment\rawData\yelp_training_set\training_set_review.json”
strTestReview = r”D:\Experiment\rawData\yelp_test_set\test_set_review.json”
strBiasCatFeature = r”biasCatFeature.txt”

user2ID = getEntity2IdMap(strUser2IDmap)
item2ID = getEntity2IdMap(strlid2IDmap)
dicBusi2Feature,featureCnt = getItem2Feature(strTrainBusi,strTestBusi,item2ID)

f = open(strBiasCatFeature,”w”)
f.write(str (featureCnt)+"\n")
for line in file (strTrainReview):
line = line. rstrip ()
js = json.loads(line)
user = js[”user.id”]
busi = js[” business_id”]
if dicBusi2Feature.has_key (item2ID[busi]):
f.write (user2ID[user]+”\t” +item2ID[busi]+dicBusi2Feature[item2ID[busi]]+” \n”)
for line in file (strTestReview):
line = line. rstrip ()
js = json.loads(line)
user = js[”user_id”]
busi = js[” business_id”]
if dicBusi2Feature.has_key(item2ID[busi)):
f.write(user2ID[user]+”\t” +item2ID [busi]+dicBusi2Feature[item2ID [busi]|+” \n”)
f.close()

makeltemNameFeature.py
extract the headword of item names as item feature.

import json
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def getHeadWord (str):
strArr = str. split (’.7)
listWord = list ()
listWord.append (strArr[—1])
return listWord

def getEntity2IdMap(strMapFile):
dicEntity2ID = dict()
for line in file (strMapFile):
line = line. rstrip ()
strArr = line. split (’\t”)
dicEntity2ID[strArr [0]] = strArr[1]
return dicEntity2ID

dicItem2HeadWord = dict()

strTrainBusinessPath = r”D:\Experiment\rawData\yelp_training_set\training_set_business.json”
strTestBusinessPath = r”D:\Experiment\rawData\yelp_test_set\test_set_business.json”
strlid2IDmap = r”D:\Experiment\rawData\itemmap.final”

strCatFeature = r”iiWordIdfFeature.txt”
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dicltem2ID = getEntity2IdMap(strlid2IDmap)
dicWord2ID = dict()
wordID = 0

dicItem2WordList = dict()
dicWord2ItemList = dict()
intItemCnt = 0

for

for

line in file (strTrainBusinessPath):

intIltemCnt +=1

line = line. rstrip ()

js = json.loads(line)

bid = js[” business_id”]

busiName = js[’name”|

words = getHeadWord (busiName)

dicItem2WordList [bid] = list()

for word in words:
dicItem2WordList [bid].append(word)
if not dicWord2ItemList.has_key(word):

dicWord2ItemList[word] = list()

dicWord2ItemList[word].append (bid)

line in file (strTestBusinessPath):

intIltemCnt +=1

line = line. rstrip ()

js = json.loads(line)

bid = js[” business_id”]

busiName = js[’name”]

words = getHeadWord (busiName)

dicItem2WordList [bid] = list()

for word in words:
dicItem2WordList [bid].append(word)
if not dicWord2ItemList.has_key(word):

dicWord2ItemList[word] = list()

dicWord2ItemList[word].append (bid)

f = open(strCatFeature,” w”)
f.write(str (intItemCnt)+"\n")

for

line in file (strTrainBusinessPath):
line = line. rstrip ()
js = json.loads(line)
bid = js[” business_id”]
hsNBid = set()
for word in dicltem2WordList[bid]:
for Nbid in dicWord2ItemList[word]:
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if Nbid != bid:

hsNBid.add(Nbid)

if len(hsNBid) == 0:

continue

f.write(dicltem2ID[bid])
for NBid in hsNBid:

f.write(”\t”+dicltem2ID[NBid]+":17)
f.write(”\n”)

for

line = line. rstrip ()

js = json.loads(line)

bid = js[” business_id”]

hsNBid = set()

for word in dicltem2WordList[bid]:

for Nbid in dicWord2ItemList[word]:
if Nbid != bid:

hsNBid.add(Nbid)

if len(hsNBid) == 0:
continue
f.write(dicItem2ID[bid])
for NBid in hsNBid:
f.write(”\t”+dicltem2ID[NBid]+7:17)
f.write(”\n”)
f.close ()

4. Xudong
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o Dataset2.cs

for loading data.

using System;
using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.IO;

using Newtonsoft.Json;

using yelpRS.dataset. details ;

namespace yelpRS.dataset

public class DataSet2

{

double globelave = 3.7667;

public
public

public
public
public
public
public
public
public
public

public
public
public
public
public
public
public
public
public
public

Dictionary <string,
Dictionary <string,

Dictionary <string,
Dictionary <string,
Dictionary<string,

List <datainfo> testdatalist = new List<datainfo>()
List<datainfo> testdatalistl = new List<datainfo>
List <datainfo> testdatalist2 = new List<datainfo>
List <datainfo> testdatalist3 = new List<datainfo>
List <datainfo> testdatalist4 = new List<datainfo>

Dictionary <string,
Dictionary<string,
Dictionary <string,
Dictionary <string,
Dictionary<string,
Dictionary <string,
Dictionary <string,
Dictionary <string,
Dictionary <string,
Dictionary <string,

line in file (strTestBusinessPath):

int> uidindex = new Dictionary<string, int>();
int> bidindex = new Dictionary<string, int>();

userinfo> userlist = new Dictionary<string, userinfo>();
businessinfo> businesslist = new Dictionary<string, businessinfo>();
datainfo> traindatalist = new Dictionary<string, datainfo>();

);
);
).
)

)

o~ —~

i

int > userwordcount = new Dictionary<string, int>();

int> businesswordcount = new Dictionary<string, int>();

int> tagidindex = new Dictionary<string, int>();

int > positionidindex = new Dictionary<string, int>();

List<int>> userreviewlist = new Dictionary<string, List<int>>();
List<int>> itemreviewlist = new Dictionary<string, List<int>>();
double> userave = new Dictionary<string, double>();

double> itemave = new Dictionary<string, double>();

double> userva = new Dictionary<string, double>();

double> itemva = new Dictionary<string, double>();
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44

49

54

59

64

69

74

79

84

89

94

99

104

public
public
public
public
public
public
public
public
public

public
public
public
public
public
public

Dictionary <string,
Dictionary <string,
Dictionary <string,
Dictionary <string,
Dictionary <string,
Dictionary <string,
Dictionary <string,
Dictionary <string,
Dictionary <string,

Dictionary <string,
Dictionary <string,
Dictionary <string,
Dictionary <string,
Dictionary <string,
Dictionary <string,

int > usercount = new Dictionary<string, int>();

int> itemcount = new Dictionary<string, int>();

int> businessnameindex = new Dictionary<string, int>();

int > businessnameindex2 = new Dictionary<string, int>();

int> streetindex = new Dictionary<string, int>();

List <double>> usertopic = new Dictionary<string, List<double>>();

List <double>> businesstopic = new Dictionary<string, List<double>>();

List <double>> userreviewtopic = new Dictionary<string, List<double>>();
List <double>> businessreviewtopic = new Dictionary<string, List<double>>();

Dictionary<int, int>> traincheckinlist = new Dictionary<string, Dictionary<int, int>>();
Dictionary<int, int >> testcheckinlist = new Dictionary<string, Dictionary<int, int>>();
Dictionary<int, int>> checkinhourlist = new Dictionary<string, Dictionary<int, int>>();
Dictionary<int, int>> checkindaylist = new Dictionary<string, Dictionary<int, int>>();
int > traincheckincount = new Dictionary<string, int>();

int> testcheckincount = new Dictionary<string, int>();

Dictionary<int, string> map = new Dictionary<int, string>();
Dictionary<int, string> umap = new Dictionary<int, string>();
Dictionary<string, string> map2 = new Dictionary<string, string>();
Dictionary<string, string> usermap2 = new Dictionary <string, string>();

public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public

public
public

public

void loadMap(string path)

{

Dictionary <string,
Dictionary <string,
Dictionary <string,
Dictionary <string,
Dictionary <string,
Dictionary <string,
Dictionary <string,
Dictionary <string,
Dictionary <string,
Dictionary <string,
Dictionary <string,
Dictionary<string,
Dictionary <string,
Dictionary <string,
Dictionary <string,
Dictionary <string,
Dictionary <string,
Dictionary <string,

Dictionary<string,
Dictionary <string,

Dictionary <string,

int> jblantdic = new Dictionary<string, int>();

int> jblongdic = new Dictionary<string, int>();

int > jblocationdic = new Dictionary<string, int>();
int> jbstreetdic = new Dictionary<string, int>();

int> jbzipcodedic = new Dictionary<string, int>();
int > jbusertimebindic = new Dictionary<string, int>();
int > jbitemtimebindic = new Dictionary<string, int>();
int> jbitemopencity = new Dictionary<string, int>();
int > jbcattypedic = new Dictionary<string, int>();
List<int>> jbica = new Dictionary<string, List<int>>();
int > jbitemcity = new Dictionary<string, int>();

int> jbitemstate = new Dictionary<string, int>();

int> jbitemreview = new Dictionary<string, int>();
int > jbusergender = new Dictionary<string, int>();
int > jbuserreview = new Dictionary<string, int>();
int > jbusernamelen = new Dictionary<string, int>();
int > jbgch = new Dictionary<string, int>();

int > jbgbn = new Dictionary<string, int>();

List <double>> useremotionwords = new Dictionary <string, List<double>>();
List <double>> itememotionwords = new Dictionary<string, List<double>>();

int> streetnameindex = new Dictionary <string, int>();

StreamReader sr = new StreamReader(path + ”itemmap.final”);

string line =

M.,
’

while ((line = sr.ReadLine()) != null)

{

}

ST,

string [| s = line.

Split (*\t");

map.Add(int.Parse(s[1]), s[0]) ;

Close();

StreamReader sr2 = new StreamReader(path + ”usermap.final”);
while ((line = sr2.ReadLine()) != null)

{

string [] s = line.

Split ("\t”);

umap.Add(int.Parse(s[1]), s[0]) ;
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124

129

134

139

159

164

169

174

}

sr2.Close();
StreamReader srtw = new StreamReader(path 4+ ”itemmap.final”);
while ((line = srw.ReadLine()) != null)
{
string [] s = line. Split (*\t’);
map2.Add(s[0], s[1]);

srw.Close() ;
StreamReader srw2 = new StreamReader(path + ”"usermap.final”);
while ((line = srw2.ReadLine()) != null)
{
string [] s = line. Split (*\t’);
usermap2.Add(s[0], s[1]) ;
}

stw2.Close();

bool loadTagld(string path)

{

}

string file = path + ”catid”;
StreamReader sr = new StreamReader(file);
string line = "";
while ((line = sr.ReadLine()) != null)
{
string [] s = line. Split (*\t’);
tagidindex.Add(s[0]. Trim(), int.Parse(s[1]));

sr.Close() ;

return true;

bool loadAvaData(string path)

{

}

StreamReader srl = new StreamReader(path + ”useraveandva”);
string line = "77;
while ((line = srl.ReadLine()) != null)
{
string [] splits = line. Split (’.”);
userave. Add(splits [0], double.Parse(splits [1]) );
userva.Add(splits [0], double.Parse(splits [2]) );

}
srl.Close();

StreamReader sr2 = new StreamReader(path + ”itemaveandva”);
while ((line = sr2.ReadLine()) != null)
{
string [| splits = line. Split (’.");
itemave.Add(splits [0], double.Parse(splits [1]) );
itemva.Add(splits [0], double.Parse(splits [2]) );

sr2.Close();

return true;

bool loadCountData(string path)

{

StreamReader sr1l = new StreamReader(path + ”userreviewcount”);
string line = 7",
while ((line = srl.ReadLine()) != null)
{
string [] splits = line. Split (’.");
usercount.Add(splits [0], int.Parse(splits [1]));

}
srl.Close();

StreamReader sr2 = new StreamReader(path + ”itemreviewcount”);
while ((line = sr2.ReadLine()) != null)



179

184

189

204

209

214

219

224

229

234

string [] splits = line. Split (’.”);
itemcount.Add(splits [0], int.Parse(splits [1]));

sr2.Close();

return true;

}

bool loadBusinessNameData(string path)
{
StreamReader sr = new StreamReader(path + ”businessNameData”);
string line = 7",
while ((line = sr.ReadLine()) != null)
{
string [] splits = line. Split (new string[] { ” |||” }, StringSplitOptions.None);
businessnameindex.Add(splits[0], int.Parse(splits [1]));

}
sr.Close();

StreamReader sr2 = new StreamReader(path + ”businessNameData2”);
while ((line = sr2.ReadLine()) != null)

string [] splits = line. Split (new string[] { 7 |||” }, StringSplitOptions.None);
businessnameindex2.Add(splits[0], int.Parse(splits [1]) );

}
sr2.Close();

return true;

}

bool loadStreetNameData(string path)

{

StreamReader sr = new StreamReader(path + ”streetname”);
string line = 7",
while ((line = sr.ReadLine()) != null)

{
string [] splits = line. Split (new string[] { 7 |||” }, StringSplitOptions.None);
try

{
}
catch

{
}

sr.Close();

return true;

streetindex . Add(splits [0], int.Parse(splits [1]));

}

void loadWordCountData(string path)

{

2999,
’

string line =
StreamReader srl = new StreamReader(path + ”usertext_count”);
while ((line = srl.ReadLine()) != null)

string [] splits = line. Split (new string[] { ” |||| 7 }, StringSplitOptions.None);
userwordcount.Add(splits[0], int.Parse(splits [1]));

}

srl.Close();

StreamReader sr2 = new StreamReader(path + ”businesstext_count”);

while ((line = sr2.ReadLine()) != null)

{
string [] splits = line. Split (new string[] { 7 |||| 7 }, StringSplitOptions.None);
businesswordcount.Add(splits[0], int.Parse(splits [1]));

}
sr2.Close();

}

void loadTopicData(string path)
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264

269

274

279

284

299

304

309

}

string line =

99,
)

StreamReader sr1 = new StreamReader(path + ”user_topic”);
while ((line = srl.ReadLine()) != null)

{

}

line = line.Trim();
string [] splits = line. Split (new string[] { 7 |||| 7 }, StringSplitOptions.None);
List<double> tmp = new List<double>();
string [] s = splits [1]. Split (".”);
foreach (var v in s)
tmp.Add(double.Parse(v));
usertopic. Add(splits [0], tmp);

srl.Close();

StreamReader sr2 = new StreamReader(path + ”business_topic”);
while ((line = sr2.ReadLine()) != null)

line = line. Trim();
string [] splits = line. Split (new string[] { 7 |||| 7 }, StringSplitOptions.None);
List <double> tmp = new List<double>();
string [] s = splits [1]. Split (’.”);
foreach (var v in s)
tmp.Add(double.Parse(v));
businesstopic . Add(splits [0], tmp);

sr2.Close();

void loadReviewTopicData(string path)

{

}

string line =

LEREIN
I’

StreamReader sr1 = new StreamReader(path + ”user_reviewtopic”);
while ((line = srl.ReadLine()) != null)

{

}

line = line.Trim();
string [] splits = line. Split (new string[] { 7 |||| 7 }, StringSplitOptions.None);
List <double> tmp = new List<double>();
string [ s = splits [1]. Split (".”);
foreach (var v in s)
tmp.Add(double.Parse(v));
userreviewtopic. Add(splits [0], tmp);

srl.Close();

StreamReader sr2 = new StreamReader(path + ”business_reviewtopic”);
while ((line = sr2.ReadLine()) != null)

{

}

line = line. Trim();
string [] splits = line. Split (new string[] { 7 |||| 7 }, StringSplitOptions.None);
List <double> tmp = new List<double>();
string [] s = splits [1]. Split ('.”);
foreach (var v in s)
tmp.Add(double.Parse(v));
businessreviewtopic. Add(splits [0], tmp);

sr2.Close();

void loadEmotionWords(string path)

{

StreamReader srl = new StreamReader(path + ”user_emotionwords”);

string line =

999,
’

while ((line = srl.ReadLine()) != null)

{

line = line.Trim();
string [] splits = line. Split (new string[] { 7 |||| 7 }, StringSplitOptions.None);
string [ s = splits [1]. Trim().Split (’.");
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List <double> t = new List<double>();

foreach (var v in s)
t.Add(double.Parse(v));

useremotionwords.Add(splits[0], t);

}

srl.Close();

StreamReader sr2 = new StreamReader(path + ”user_emotionwords”);
while ((line = sr2.ReadLine()) != null)
{
line = line. Trim();
string [| splits = line. Split (new string[] { ” |||| 7 }, StringSplitOptions.None);
string [] s = splits [1]. Split (’.”);
List<double> t = new List<double>();
foreach (var v in s)
t.Add(double.Parse(v));
itememotionwords.Add(splits[0], t);

}
sr2.Close();

bool loadUidIndex(string path)

{

}

Console.WriteLine(" ————————— loadingTrainUidIndexData————————— ”);
StreamReader st = new StreamReader(path + 7uid”);

string line ="";

while ((line = sr.ReadLine()) != null)

string [] splits = line. Split (’.");
uidindex.Add(splits [0], int.Parse(splits [1]));
}
sr.Close() ;
Console.WriteLine(”" ————————— loadingTrainUidIndexDataOver————————— ”);
return true;

bool loadBidIndex(string path)

{

Console.WriteLine(" ————————— loadingTrainBidIndexData————————— ”);
StreamReader st = new StreamReader(path + ”bid”);
string line = "";
while ((line = sr.ReadLine()) != null)
{
string [] splits = line. Split (’.”);
bidindex.Add(splits [0], int.Parse(splits [1]));

sr. Close() ;
Console.WriteLine(" ————————— loadingTrainBidIndexDataOver————————— ”);
return true;

bool loadTrainUserData(string path)

{

Console. WriteLine(” - ———————— loadingTrainUserData————————— ”);
StreamReader sr = new StreamReader(path + ”yelp_training_set_user.json”);

string line =
while ((line = sr.ReadLine()) != null)

{

99,
)

JsonReader jr = new JsonTextReader(new StringReader(line));
userinfo uif = new userinfo();

string uid = "7;

int i =0

while (jr.Read())
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399

404

409

414

419

424

429

434

}

);

i++;
if (i ==5)
uif . votefun = int.Parse(jr. Value.ToString()
if (i ==1)
uif . voteuserful = int.Parse(jr.Value.ToString());
if (i ==9)
uif . votecool = int.Parse(jr.Value.ToString());
if (i ==12)
uid = jr.Value.ToString();
if (i == 14)
uif .name = jr.Value.ToString();
if (i == 16)

uif .avescore = double.Parse(jr.Value.ToString());

it (i == 18)

uif .reviewcount = int.Parse(jr. Value.ToString());

}
}
userlist [uid] = uif;

sr.Close();

Console.WriteLine(" ————————— loadingTrainUserDataOver

return true;

bool loadTestUserData(string path)

{

}

Console.WriteLine(” —————— loading TestUserData—————————— ”);
StreamReader st = new StreamReader(path + ”final_test_set_user.json”);

string line =
while ((line = sr.ReadLine()) != null)

{

99,
’

JsonReader jr = new JsonTextReader(new StringReader(line));

LEREIN

string lastline = 7",

string uid ="7;

userinfo uif = new userinfo();
while (jr.Read())

if (lastline == "review_count”)

uif .reviewcount = int.Parse(jr. Value.ToString());
if (lastline == "name”)

uif .name = jr.Value.ToString();
if (lastline == "average_stars”)

uif . avescore = double.Parse(jr.Value.ToString());

if (lastline == "user-id”)
uid = jr.Value.ToString();
if (jr.ValueType != null)
lastline = jr.Value.ToString();

userlist [uid] = uif;
}
sr.Close();
Console.WriteLine(” —————— loadingTestUserDataOver
return true;

void loadUserData(string path)

{

foreach (var v in uidindex.Keys)
{
userinfo uif = new userinfo();
userlist . Add(v, uif);
}
loadTrainUserData(path + ”yelp_training_set”);
loadTestUserData(path + ”final_test_set”);
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bool loadTrainBusinessData(string path)

{

}

Console.WriteLine(” —————— loadingTrainBusinessData—————————— R

StreamReader sr = new StreamReader(path + ”yelp_training_set_business.json”);

string line =
while ((line = sr.ReadLine()) != null)

{

99,
’

JsonReader jr = new JsonTextReader(new StringReader(line));
businessinfo bif = new businessinfo();

string bid = "";
int i = 0;

string lastline =
while (jr.Read())

29,

i4+;
if (i ==3)
bid = jr.Value.ToString();
if (i ==5)
bif .address = jr.Value.ToString();
if (i=="7)
bif .isopen = bool.Parse(jr. Value.ToString());
if (lastline == "categories”)

while (jr.ValueType != null && jr.Value.ToString() != "city”)

{

bif . categories . Add(jr.Value.ToString());

jr.Read();
}
}
if (lastline == "city”)
bif . city = jr.Value.ToString();
if (lastline == "review_count”)

bif .review_count = int.Parse(jr. Value.ToString());

if (lastline == "name”)

bif .name = jr.Value.ToString();
if (lastline == ”longitude”)

bif .longitude = double.Parse(jr.Value. ToString());
if (lastline == ”state”)

bif . state = jr.Value.ToString();

f (lastline == ”stars”)

e

bif . stras = double.Parse(jr. Value. ToString());

}
if (lastline == "latitude”)
bif . latitude = double.Parse(jr. Value.ToString());
if (jr.ValueType != null)
lastline = jr.Value.ToString();
}
businesslist [bid] = bif;
b

sr.Close();

Console.WriteLine(” —————— loading TrainBusinessDataOver——————————
return true;

bool loadTestBusinessData(string path)

{

Console.WriteLine(” —————— loadingTestBusinessData—————————— ”Y;
StreamReader sr = new StreamReader(path + ”final_test_set_business.json”);
string line = 7",

while ((line = sr.ReadLine()) != null)
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}

}

JsonReader jr = new JsonTextReader(new StringReader(line));

businessinfo bif = new businessinfo();
string bid = 77;

int i =0

string lastline =
while (jr.Read())

7”9,
)

i++;
if (lastline == "business_id”)
bid = jr.Value.ToString();
if (lastline == "full_address”)
bif .address = jr.Value.ToString();
if (lastline == "open”)

bif .isopen = bool.Parse(jr. Value.ToString());

f (lastline == "categories”)

po—

while (jr.ValueType != null && jr.Value.ToString() != 7city”)

{

bif . categories . Add(jr.Value.ToString()

jr .Read();
}
}
if (lastline == "city”)
bif . city = jr.Value.ToString();
if (lastline == "review_count”)

)

bif .review_count = int.Parse(jr. Value.ToString());

—-

f (lastline == "name”)
bif .name = jr.Value.ToString();

if (lastline == ”longitude”)

bif .longitude = double.Parse(jr.Value.ToString());
if (lastline == "state”)

bif . state = jr.Value.ToString();
if (lastline == "stars”)

bif . stras = double.Parse(jr. Value. ToString());

—-

f (lastline == "latitude”)

bif . latitude = double.Parse(jr.Value.ToString());

—
=

(jr.ValueType != null)
lastline = jr.Value.ToString();

}
businesslist [bid] = bif;

sr.Close();
path = 7F:\yelp_RS\data\generated”;
return true;

void loadBusinessData(string path)

{

foreach (var v in bidindex.Keys)

{

}

businessinfo bif = new businessinfo();
businesslist . Add(v, bif);

load TrainBusinessData(path + ”yelp_training_set”);
load TestBusinessData(path + ”final test_set”);

bool loadTrainReviewData(string path)

{

Console.WriteLine(” —————— loadingTrainReviewData

StreamReader sr = new StreamReader(path + ”yelp_training_set_review.json”);
string line =

99,
’

while ((line = sr.ReadLine()) != null)

{
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}

JsonReader jr = new JsonTextReader(new StringReader(line));
string lastline = "";

string rid ="7;

datainfo dif = new datainfo();

while (jr.Read())

if (lastline == ”funnny”)

dif . votefun = int.Parse(jr. Value.ToString());
if (lastline == "useful”)

dif . voteuserful = int.Parse(jr.Value.ToString());
if (lastline == "cool”)

dif . votecool = int.Parse(jr. Value.ToString());
if (lastline == "user_.id”)

dif .uid = jr.Value.ToString();
if (lastline == "review_id”)

rid = jr.Value.ToString();
if (lastline == "stars”)

dif . stars = int.Parse(jr. Value.ToString());
if (lastline == "date”)

dif .date = jr.Value.ToString();
if (lastline == "text”)

dif . text = jr.Value.ToString();
if (lastline == ”business_id”)

dif .bid = jr.Value.ToString();

f (jr.ValueType != null)
lastline = jr.Value.ToString();

}

try

{
List<int> tmplist = new List<int>();
tmplist . Add(bidindex[dif.bid]) ;
userreviewlist . Add(dif.uid, tmplist);

}

catch

{
}

try

userreviewlist [dif.uid]. Add(bidindex[dif.bid]) ;

List<int> tmplist = new List<int>();
tmplist . Add(uidindex[dif.uid]) ;
itemreviewlist . Add(dif.bid, tmplist);

}
catch

{
}

traindatalist . Add(rid, dif);

itemreviewlist [ dif . bid |. Add(uidindex[dif.uid]) ;

}
sr.Close();

Console.WriteLine(” —————— loadingTrainReviewDataOver—— ———————— ”);
return true;

bool loadTrainCheckinData(string path)

{

Console.WriteLine(” —————— loadingTrainCheckinData— ————————— ”);
StreamReader st = new StreamReader(path + ”yelp_training_set_checkin.json”);
string line = 7",
while ((line = sr.ReadLine()) != null)
{

JsonReader jr = new JsonTextReader(new StringReader(line));

string lastline ="7;
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}

999,

string vid = 77;
Dictionary<int, int> tmp = new Dictionary<int, int>();
for (int 1 =0;1 < 7% 24; i++)

tmp.Add(i, 0);
int count = 0;
while (jr.Read())
{

if (lastline == "business_id”)

vid = jr.Value.ToString();
if (jr.TokenType.ToString() == "Integer”)

string [] s = lastline . Split (*—’);
int time = 24 x int.Parse(s [1]) + int.Parse(s[0]) ;
tmpltime] = int.Parse(jr. Value.ToString());
count += int.Parse(jr.Value.ToString());
}
if (jr.ValueType != null)
lastline = jr.Value.ToString();
}
traincheckinlist . Add(vid, tmp);
traincheckincount. Add(vid, count);

}
sr.Close();

Console.WriteLine(” —————— loadingTrainCheckinDataOver—————————— ”);
return true;

bool loadTestReviewData(string path)

{

Console.WriteLine(”" —————— loadingTestReviewData—————————— ”);
StreamReader sr = new StreamReader(path + "test”);
string line ="";
while ((line = sr.ReadLine()) != null)
{

string [] splits = line. Split(’,”);

datainfo dif = new datainfo();

dif .uid = splits [0];

dif .bid = splits [1];

dif . stars = int.Parse(splits [2]) ;

testdatalist . Add(dif);

}
sr.Close() ;

StreamReader srl = new StreamReader(path + ”knownuser_knownitem”);
while ((line = srl.ReadLine()) != null)
{

string [] splits = line. Split(’,”);

datainfo dif = new datainfo();

dif .uid = splits [0];

dif .bid = splits [1];

dif . stars = int.Parse(splits [2]) ;

testdatalistl . Add(dif);

}
srl.Close();

StreamReader sr2 = new StreamReader(path 4+ ”knownuser_newitem”);
while ((line = sr2.ReadLine()) != null)

string [] splits = line. Split(’,”);
datainfo dif = new datainfo();
dif .uid = splits [0];

dif .bid = splits [1];

dif . stars = int.Parse(splits [2]) ;
testdatalist2 . Add(dif);

}
sr2.Close();
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}

StreamReader sr3 = new StreamReader(path + ”newuser_knownitem” );
while ((line = sr3.ReadLine()) != null)
{

string [] splits = line. Split(’,”);

datainfo dif = new datainfo();

dif .uid = splits [0];

dif .bid = splits [1];

dif . stars = int.Parse( splits [2]) ;

testdatalist3 . Add(dif);

}
sr3.Close();

StreamReader sr4 = new StreamReader(path + "newuser_newitem”);
while ((line = sr4.ReadLine()) != null)
{

string [] splits = line. Split(’,”);

datainfo dif = new datainfo();

dif .uid = splits [0];

dif .bid = splits [1];

dif . stars = int.Parse(splits [2]) ;

testdatalist4 . Add(dif);

sr4.Close();

Console.WriteLine(” —————— loadingTestReviewDataOver—————————— ”);
return true;

bool loadTestCheckinData(string path)

{

}

Console.WriteLine(” —————— loadingTrainBusinessData—————————— ”);
StreamReader sr = new StreamReader(path + ”final_test_set_checkin.json”);
string line ="";
while ((line = sr.ReadLine()) != null)
{

JsonReader jr = new JsonTextReader(new StringReader(line));

string lastline ="7;

string vid = "7";

int count = 0;

Dictionary<int, int> tmp = new Dictionary<int, int>();

for (int 1 =0;1 <7 % 24; i++)

tmp.Add(i, 0);
while (jr.Read())

if (lastline == "business_id”)
vid = jr.Value.ToString();
if (jr.TokenType.ToString() == "Integer”)

string [] s = lastline . Split (’—);
int time = 24 * int.Parse(s[1]) + int.Parse(s[0]) ;
tmp[time] = int.Parse(jr. Value.ToString());
count += int.Parse(jr.Value.ToString());
}
if (jr.ValueType != null)
lastline = jr.Value.ToString();
}
testcheckinlist . Add(vid, tmp);
testcheckincount. Add(vid, count);
}
sr.Close();
Console.WriteLine(” —————— loadingTrainBusinessDataOver—————————— ”);
return true;

void calCheckin()

{

foreach (var v in traincheckinlist )

{
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}

string key = v.Key;

Dictionary<int, int> hourtmp = new Dictionary<int, int>();
for (int 1 =0; 1 < 24; i++)

{

}

Dictionary<int, int> daytmp = new Dictionary<int, int>();
for (int 1 =0;1 <7; i++)
{

}

foreach (var va in v.Value)

{

hourtmp.Add(i, 0);

daytmp.Add(i, 0);

hourtmp[va.Key % 24| += va.Value;
daytmp[va.Key / 24] += va.Value;
}
checkindaylist . Add(v.Key, daytmp);
checkinhourlist . Add(v.Key, hourtmp);

foreach (var v in testcheckinlist )

{

string key = v.Key;
Dictionary<int, int> hourtmp = new Dictionary<int, int>();
for (int 1 =0; 1 < 24; i++)

{
}

Dictionary<int, int> daytmp = new Dictionary<int, int>();
for (int i =0;1 <7; i++)
{

}

foreach (var va in v.Value)

{

hourtmp.Add(i, 0);

daytmp.Add(i, 0);

hourtmp[va.Key % 24] += va.Value;
daytmp[va.Key / 24] += va.Value;
}
checkindaylist . Add(v.Key, daytmp);
checkinhourlist . Add(v.Key, hourtmp);

void loadGenerateData(string gepath)

{

}

load Tagld(gepath);
loadAvaData(gepath);
loadCountData(gepath);
loadBusinessNameData(gepath);
loadStreetNameData(gepath);
loadWordCountData(gepath);
loadTopicData(gepath);
loadReviewTopicData(gepath);
loadEmotionWords(gepath);

Dictionary<string, int> nameid = new Dictionary<string, int>();
Dictionary<string, int> namecount = new Dictionary<string, int>();
bool generatBusinessNameData(string path)

{

StreamWriter sw = new StreamWriter(path + ”businessNameData”);

int id = 0;
foreach (var v in businesslist )

{

string name = v.Value.name;
try



859

864

869

884

889

894

899

904

909

914

}

string [] names = v.Value.name.Split(".’);
name = names[0].Trim();

catch { }
try

{
nameid.Add(name, id);

namecount.Add(name, 1);
id++;
}

catch

{
}

namecount[name]++;

}

foreach (var item in nameid.OrderBy(s => s.Key))

{

sw.WriteLine(item.Key + ”|||” + item.Value);

sw.Close();

return true;

void loadJiaobenjunData(string path)

{

string line =
path = 7F:\Dropbox\RecSysChallenge\Features”;

StreamReader sriva = new StreamReader(path + ”i//Liang ItemCategories.txt”);
line = sriva.ReadLine();

while ((line = sriva.ReadLine()) != null)

{

99,
’

string [] splits = line. Split ("\t’);
List<int> tmp = new List<int>();
for (int i = 1; i < splits.Length — 1; i++)
{
string [] s = splits [i]. Split (’:7);
tmp.Add(int.Parse(s[0]));
}
tmp.Sort();
jbica.Add(maplint.Parse(splits[0]) ], tmp);

}

sriva . Close();

StreamReader sric = new StreamReader(path + ”i//Liang_TtemCity.txt”);
line = sric.ReadLine();
while ((line = sric.ReadLine()) != null)
{
string [] splits = line. Split ("\t”);
string [| s = splits [1]. Split (’:");
jbitemcity . Add(maplint.Parse(splits[0]) ], int.Parse(s[0]));

}

sric .Close() ;

StreamReader srir = new StreamReader(path + ”i//Liang_ItemReview.txt”);
line = srir.ReadLine();
while ((line = srir.ReadLine()) != null)
{
string [] splits = line. Split ("\t’);
string [] s = splits [1]. Split(’:’);
jbitemreview.Add(map[int.Parse(splits[0]) ], int.Parse(s[0]));

}

srir . Close() ;

StreamReader sris = new StreamReader(path + ”i//Liang ItemState.txt”);
line = sris.ReadLine();
while ((line = sris.ReadLine()) != null)
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string [] splits = line. Split ("\t’);
string [| s = splits [1]. Split (’:");
jbitemstate. Add(map(int.Parse(splits[0]) ], int.Parse(s[0]));

}

sris . Close() ;

StreamReader srlat = new StreamReader(path + ”i//Liang_ItemLatitude.txt”);
line = srlat.ReadLine();
while ((line = srlat.ReadLine()) != null)
{
string [] splits = line. Split ("\t’);
string [] s = splits [1]. Split(’:7);
jblantdic . Add(map[int.Parse(splits[0]) |, int.Parse(s[0]));

}

srlat . Close();

StreamReader srlon = new StreamReader(path + ”i//Liang _ItemLongitude.txt”);
line = srlon.ReadLine();
while ((line = srlon.ReadLine()) != null)
{
string [] splits = line. Split ("\t’);
string [] s = splits [1]. Split (’:7);
jblongdic. Add(map[int.Parse(splits[0]) ], int.Parse(s[0]));

}

srlon . Close();

StreamReader srlocation = new StreamReader(path + ”i//Liang ItemLocation.txt”);

line = srlocation.ReadLine();
while ((line = srlocation.ReadLine()) != null)
{
string [] splits = line. Split ("\t’);
string [| s = splits [1]. Split (’:");
jblocationdic . Add(map[int.Parse(splits [0]) ], int.Parse(s[0]));

}

srlocation . Close() ;

StreamReader srstreet = new StreamReader(path + ”i//Qiang_1264_Street.txt”);
line = srstreet.ReadLine();
while ((line = srstreet.ReadLine()) != null)
{
string [] splits = line. Split ("\t’);
string [] s = splits [1]. Split(’:7);
jbstreetdic . Add(maplint.Parse(splits[0]) |, int.Parse(s[0]));

}

srstreet . Close() ;

StreamReader srgbn = new StreamReader(path + ”i//Qiang 9998 _BusinessName_Normalized.txt”);

line = srqbn.ReadLine();

while ((line = srgbn.ReadLine()) != null)

{
string [] splits = line. Split ("\t’);
string [| s = splits [1]. Split (’:7);
jbgbn.Add(map(int.Parse(splits[0]) ], int.Parse(s[0]));

srqbn.Close() ;

StreamReader srzipcode = new StreamReader(path + 7i//Qiang-197_zipcode.txt”)
line = srzipcode.ReadLine();
while ((line = srzipcode.ReadLine()) != null)
{
string [] splits = line. Split ("\t’);
string [] s = splits [1]. Split(’:7);
jbzipcodedic. Add(mapl[int.Parse(splits[0]) ], int.Parse(s[0]));
}

srzipcode. Close() ;

StreamReader srlug = new StreamReader(path + "u//Liang_UserGender.txt”);

’
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line = srlug.ReadLine();
while ((line = srlug.ReadLine()) != null)
{
string [] splits = line. Split ("\t’);
string [] s = splits [1]. Split(’:’);
jbusergender.Add (umap|int.Parse(splits[0]) ], int.Parse(s[0]));

}

srlug . Close();

StreamReader srlunl = new StreamReader(path + ”u//Liang_UserNameLen.txt”);
line = srlunl.ReadLine();
while ((line = srlunl.ReadLine()) != null)
{
string [] splits = line. Split ("\t’);
string [| s = splits [1]. Split (’:");
jbusernamelen. Add(umap(int.Parse(splits[0])], int.Parse(s[0]) );

srlunl . Close() ;

StreamReader srlur = new StreamReader(path + ”u//Liang-UserReview.txt”);
line = srlur.ReadLine();
while ((line = srlur.ReadLine()) != null)

string [] splits = line. Split ("\t’);
string [] s = splits [1]. Split(’:’);
jbuserreview. Add(umap|int.Parse(splits[0]) ], int.Parse(s[0]));

srlur . Close();

StreamReader srtimebin = new StreamReader(path + "ui//Liang_UserltemTimeBin.txt");
line = srtimebin.ReadLine();
while ((line = srtimebin.ReadLine()) != null)
{
string [] splits = line. Split ("\t’);
string [] s = splits [2]. Split (’:7);
jbusertimebindic. Add(umap[int.Parse(splits[0]) ] 4+ map[int.Parse(splits [1]) ], int.Parse(s[0]) );

srtimebin. Close() ;
StreamReader srsname = new StreamReader(path + ”i//xudong_streetname.txt”);
line = srsname.ReadLine();
while ((line = srsname.ReadLine()) != null)
{
string [] splits = line. Split ("\t’);
string [] s = splits [1]. Split (’:7);
streetnameindex.Add(maplint.Parse(splits[0]) ], int.Parse(s[0]));

}

srsname.Close();

bool calAveScore(string path)

{

StreamWriter swl = new StreamWriter(path + ”useraveandva”);
StreamWriter sw2 = new StreamWriter(path + ”itemaveandva”);
double sum = 0;
double sum2 = 0;
foreach (var v in userreviewlist )
{
sum = 0;
sum2 = 0;
foreach (var va in v.Value)
{
sum += (double)va,;
sum2 += (double)va * va;
}
double ave = sum / v.Value.Count;
double var = sum2 / v.Value.Count — ave * ave;
swl.WriteLine(v.Key + 7.7 + ave + 7.7 + var);



1059 }
foreach (var v in itemreviewlist)

{

sum = 0;
sum?2 = 0;
1064 foreach (var va in v.Value)

{
sum += (double)va,
sum?2 += (double)va * va;
}
1069 double ave = sum / v.Value.Count;
double var = sum2 / v.Value.Count — ave * ave;
sw2.WriteLine(v.Key + 7" + ave + 7.7 + var);
}
swl.Close();
1074 sw2.Close();
return true;
}

void featureGenerator(string path)
1079 {
StreamWriter swuserglobleave = new StreamWriter(path + ”features//globle_user_ave”);
Dictionary<string, int> userglobleave = new Dictionary<string, int>();
foreach (var v in userlist )

{

1084 userglobleave . Add(usermap2[v.Key], (int)(v.Value.avescore / 0.2));
}
foreach (var v in userglobleave)
swuserglobleave. WriteLine(v.Key + 7\t” + v.Value + 7:17);
swuserglobleave.Close();
1089
StreamWriter swusercount = new StreamWriter(path + ”features//globle_user_count”);
Dictionary<string, int> usercount = new Dictionary<string, int>();
foreach (var v in userlist )

{

1094 usercount.Add (usermap2[v.Key], (int)(Math.Log(v.Value.reviewcount + 1) / 0.1));
}
foreach (var v in usercount)
swusercount. WriteLine(v.Key + ”\t” + v.Value + ”:17);
swusercount.Close();
1099
StreamWriter swbusinessave = new StreamWriter(path + ”features//globle_business_ave”);
Dictionary<string, int> businessave = new Dictionary<string, int>();
foreach (var v in businesslist )

{

1104 businessave. Add(map2[v.Key], (int)(v.Value.stras / 0.2));
}
foreach (var v in businessave)
swbusinessave. WriteLine(v.Key + ”\t” + v.Value + ”:17);
swbusinessave.Close();
1109
StreamWriter swbusinesscount = new StreamWriter(path + ”features//globle_business_count”);
Dictionary<string, int> businesscount = new Dictionary<string, int>();
foreach (var v in businesslist )

{

1114 businesscount.Add(map2[v.Key], (int)(Math.Log(v.Value.review_count + 1) / 0.1));
}
foreach (var v in businesscount)

swbusinesscount. WriteLine(v.Key 4+ ”\t” + v.Value + ”:17);

swbusinesscount.Close();

1119
StreamWriter swl = new StreamWriter(”F:\yelp_RS\data\features\checkin_hour”);
StreamWriter sw2 = new StreamWriter(@Q”F:\yelp_RS\data\features\checkin_day”);
sw1.WriteLine(24);
sw2.WriteLine(7);

1124 foreach (var v in checkinhourlist )

{

StringBuilder sb = new StringBuilder();
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sb.Append(map2[v.Key] + ”"\t”);
for (int i =0;i < 24; i++)
{

if (v.Value[i] > 5)

double value = Math.Min(1, (double)(v.Value[i]) / 200);
sb. Append(i). Append(”:”).Append(value). Append (" \t”);
}
}
sw1.WriteLine(sb.ToString());

}

foreach (var v in checkindaylist )
{
StringBuilder sb = new StringBuilder();
sb.Append(map2[v.Key] + ”\t”);
for (int 1 =0;1 < 7; i++)
{
if (v.Value[i] > 5)
{
double value = Math.Min(1, (double)(v.Value[i]) / 200);
sb.Append(i).Append(”:”).Append(value). Append(”\t”);
}
}
sw2.WriteLine(sb.ToString());
}
swl.Close();
sw2.Close();
StreamWriter sw3 = new StreamWriter(Q”F:\yelp_RS\data\features\checkin_count”);
sw3.WriteLine(301);
foreach (var v in traincheckincount)
{
StringBuilder sb = new StringBuilder();
sb. Append(map2[v.Key] + "\t”);
int reviewcount = traincheckincount[v.Key];
reviewcount = Math.Min(reviewcount, 3000);
reviewcount /= 10;
sb. Append(reviewcount).Append(”:1.7);
sw3.WriteLine(sb.ToString());
}

foreach (var v in testcheckincount)

{
StringBuilder sb = new StringBuilder();
sb. Append(map2[v.Key] + 7\t”);
int reviewcount = testcheckincount[v.Key];
reviewcount = Math.Min(reviewcount, 3000);
reviewcount /= 10;
sb. Append(reviewcount).Append(”:1.7);
sw3.WriteLine(sb.ToString());

}

sw3.Close();

StreamWriter sw4 = new StreamWriter(Q”F:\yelp_RS\data\features\streetname”);
StreamWriter swb = new StreamWriter(Q”F:\yelp_RS\data\features\businessname”);
StreamWriter sw6 = new StreamWriter(@Q”F:\yelp_RS\data\features\votecool”);
StreamWriter sw7 = new StreamWriter(Q”F:\yelp_RS\data\features\votefun”);
StreamWriter sw8 = new StreamWriter(@Q”F:\yelp_RS\data\features\voteuseful”);
foreach (var v in businesslist )
{

StringBuilder sb = new StringBuilder();

sb.Append(map2[v.Key] + ”\t”);

string fulladdress = v.Value.address;

int start = fulladdress. LastIndexOf(”\n");

if (start == —1)

start = 0;
int end = fulladdress.IndexOf(”,_.AZ”);
if (end == —1)

end = fulladdress.IndexOf(”,”);
string streetname = fulladdress.Substring(start, end — start).Trim();
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sb. Append (streetindex[streetname]). Append(”:1.");
sw4.WriteLine(sb.ToString());
}

foreach (var v in businesslist )
{
StringBuilder sb = new StringBuilder();
sb. Append(map2[v.Key] + 7\t”);
try
{
string name = v.Value.name;
string [] names = v.Value.name.Split(’.’);
name = names|[0].Trim();
sb. Append(businessnameindex[name] + 7:1.7);
swb.WriteLine(sb.ToString());
}
catch
{
}
}
foreach (var v in userlist )
{
StringBuilder sb = new StringBuilder();
sb. Append(usermap2[v.Key] + ”\t”);
int fun = (int)(100 * Math.Log((v.Value.votecool + 1)));
sb.Append(fun).Append(”:1.7);
sw6.WriteLine(sb.ToString());
}

foreach (var v in userlist )

{
StringBuilder sb = new StringBuilder();
sb.Append(usermap2[v.Key] + ”\t”);
int fun = (int)(100 * Math.Log((v.Value.votefun + 1)));
sb. Append(fun).Append(”:1.7);
sw7.WriteLine(sb.ToString());

}

foreach (var v in userlist )
{
StringBuilder sb = new StringBuilder();
sb.Append(usermap2[v.Key] + 7\t”);
int fun = (int)(100 * Math.Log((v.Value.voteuserful + 1)));
sb.Append(fun).Append(”:1.7);
sw8. WriteLine(sb.ToString());
}
sw4.Close
swh.Close();

0
0
sw6.Close();
9)
0

)

sw7.Close
sw8.Close

)

)

}

void generateTextData()
{
Dictionary<string, List<string>> usertextdic = new Dictionary<string, List<string>>();
Dictionary<string, List<string>> businesstextdic = new Dictionary<string, List<string>>();
foreach (var v in traindatalist )
{
string uid = v.Value.uid;
string bid = v.Value.bid;
string text = v.Value.text;

string [] splits = text.Split (new char[3] { ’=7, "\n’, '\r’ });
for (int i = 0; i < splits.Length; i++)
{
try
{
List <string> t = new List<string>();
t.Add(splits[i]);
usertextdic . Add(uid, t);



}

1264 catch

{

usertextdic [uid ]. Add(splits[i]) ;

try
1269 {
List <string> t = new List<string>();
t.Add(splits[i]) ;
businesstextdic . Add(bid, t);
}

1274 catch

{
}

businesstextdic [bid |. Add(splits[i]) ;

}
1279 }
StreamWriter swl = new StreamWriter(@”F:\yelp_RS\data\exp\usertext”);
foreach (var v in usertextdic)

{
List<string> t = v.Value;
1284 t.Sort () ;
StringBuilder sb = new StringBuilder();
sb.Append(v.Key + "||||”);
foreach (var va in t)
sb.Append(va).Append(”.");
1289 sw1.WriteLine(sb.ToString());

swl.Close();
StreamWriter sw2 = new StreamWriter(@Q”F:\yelp_RS\data\exp\businesstext”);
foreach (var v in businesstextdic)
1294 {
List<string> t = v.Value;
t.Sort();
StringBuilder sb = new StringBuilder();
sb.Append(v.Key + ”||||”);
1299 foreach (var va in t)
sb.Append(va).Append(”.");
sw2.WriteLine(sb.ToString());
}
sw2.Close();

1304 }

public Dictionary<string, int> biabusinessname = new Dictionary<string, int>();
public Dictionary<string, int> bialocation = new Dictionary<string, int>();
1309 public Dictionary<string, int> bialat = new Dictionary<string, int>();
public Dictionary<string, int> bialon = new Dictionary<string, int>();
public Dictionary<string, int> biazipcode = new Dictionary<string, int>();
void loadBiasDatal()
{
1314 string path = @”F:\Dropbox\RecSysChallenge\Features\i”;
string line ="";
StreamReader srbname = new StreamReader(path + ” Qiang_9998_BusinessName_Normalized.txt”);
line = srbname.ReadLine();
while ((line = srbname.ReadLine()) != null)
1319 {
string [] splits = line. Split ("\t’);
string [| s = splits [1]. Split (’:");
biabusinessname.Add(map[int.Parse(splits[0])], int.Parse(s[0]) );

}

1324 srbname.Close();

StreamReader srzipcode = new StreamReader(path + ”Qiang_197_zipcode.txt”);
line = srzipcode.ReadLine();
while ((line = srzipcode.ReadLine()) != null)

1329

string [] splits = line. Split ("\t’);
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}

}

string [] s = splits [1]. Split(’:7);
biazipcode.Add(map[int.Parse(splits[0]) |, int.Parse(s[0]));

srzipcode. Close() ;

StreamReader srlocation = new StreamReader(path + ”Liang ItemLocation.txt”);
line = srlocation.ReadLine();
while ((line = srlocation.ReadLine()) != null)

string [] splits = line. Split ("\t’);
string [] s = splits [1]. Split(’:’);
bialocation . Add(map[int.Parse(splits[0]) ], int.Parse(s[0]) );

}

srlocation . Close() ;

StreamReader srlat = new StreamReader(path + ”Liang ItemLatitude.txt”);
line = srlat.ReadLine();
while ((line = srlat.ReadLine()) != null)
{
string [] splits = line. Split ("\t’);
string [| s = splits [1]. Split (’:");
bialat . Add(map[int.Parse(splits [0]) ], int.Parse(s[0]));

srlat . Close();
StreamReader srlon = new StreamReader(path + ”Liang ItemLocation.txt”);
line = srlon.ReadLine();
while ((line = srlon.ReadLine()) != null)
{
string [] splits = line. Split ("\t’);
string [| s = splits [1]. Split (’:");
bialon.Add(map[int.Parse(splits[0]) |, int.Parse(s[0]) );

srlon . Close();

public void run(string path)

{

string gepath = path + ”generated”;
string trainpath = path 4 ”yelp_training_set”;
string testpath = path + ” final_test_set”;

loadMap(path + ”features”);

loadUidIndex(trainpath);
loadBidIndex(trainpath);

loadUserData(path);
loadBusinessData(path);
loadTrainReviewData(trainpath);
loadTrainCheckinData(trainpath);
load TestReviewData(testpath);
load TestCheckinData(testpath);
calCheckin();

loadGenerateData(gepath);

loadJiaobenjunData(path + ”jbfeature”);

loadBiasData();

o FeatureGenerator2.cs
generate files for models from raw data.
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using  System;
using System.Collections.Generic;
using System.Ling;
using System.Text;
using System.lO;
using Newtonsoft.Json;

using yelpRS.dataset. details ;
using yelp_RS.dataset;
using yelpRS.dataset;

namespace yelp_RS.dataset

{

public class FeatureGenerator2

{

double globelave = 3.7667;
double uservaave = 0.5091;
double itemvaave = 1.1485;
double maxlon = —111.2635082;
double minlon = —112.875482;
double maxlat = 34.002867;
double minlat = 32.876848;

int
int
int
int
int

maxfun = 24519;

maxuseful = 24293;
maxcool = 122410;
maxreviewcount = 22977;
maxuserreviewcount = 5807;

string generatOneline(DataSet2 ds, datainfo dif, LoadTopicData ltd)

{

}

string uid = dif.uid;

string bid = dif.bid;

int featuresum = 1;

StringBuilder sb = new StringBuilder();

sb.Append(ds.uidindex[uid] + featuresum).Append(”:1.7);
featuresum += ds.uidindex.Count + 1;

sb.Append(ds.bidindex[bid] + featuresum).Append(”:1.7);
featuresum += ds.bidindex.Count + 1;

string line = sb.ToString();
return line ;

string generatOneline2(DataSet2 ds, datainfo dif, LoadTopicData ltd)

{

string uid = dif.uid;

string bid = dif.bid;

int featuresum = 1;

StringBuilder sb = new StringBuilder();

sb. Append(ds.uidindex[uid]).Append(”.");

sb. Append(ds.bidindex[bid]).Append(”.”);

int ucount = 0;

ucount = (int)(Math.Log(ds.userlist [uid ]. reviewcount + 1) / 0.1);
sb. Append(ucount + featuresum).Append(”:1.7);

featuresum += 120;

if (ds. businesslist [bid]. isopen)

sb. Append(featuresum + 1).Append(”:1.7);
else

sb. Append(featuresum + 2).Append(”:1.7);
featuresum += 3;
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int bcount = 0;

beount = (int)(Math.Log(ds.businesslist[bid |. review_count + 1) / 0.1);

sb.Append(bcount + featuresum).Append(”:1.");
featuresum += 170;

List<int> tagidlist = new List<int>();
int tagcount = 0;
try

{

foreach (var v in ds. businesslist [bid]. categories)

{
tagidlist . Add(ds.tagidindex[v]);
try

{

if (ds.jbcattypedic[v] == 1)

tagcount++;
}
}
catch { }

tagidlist .Sort();
foreach (var v in tagidlist )
sb. Append(featuresum + v).Append(”:1.7);

catch { }
featuresum += 1000;

int timebin = ds.jbusertimebindic[uid + bid];
sb. Append(featuresum + timebin).Append(”:1.");
featuresum += 22;

int reviewcount = 0;
try

{
}

catch

{

reviewcount = ds.traincheckincount[bid];

try

{

reviewcount = ds.testcheckincount[bid];

catch { }
}
reviewcount = Math.Min(reviewcount, 3000);
reviewcount /= 10;
sb.Append(featuresum + reviewcount).Append(”:1.7);
featuresum += 305;

try
{
for (int 1 =0; 1 < 24; i++)

{
if (ds. checkinhourlist [bid][i] > 10)

double value = Math.Min(1, (double)ds.checkinhourlist[bid][i] / 200);
sb. Append(featuresum + i).Append(”:”).Append(value).Append(”.”);

}
}
catch { }
featuresum += 26;
try

{
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for (int 1 =0;1 < 7; i+4)

”on

);

{
if (ds. checkindaylist [bid][i] > 10)
double value = Math.Min(1, (double)ds.checkindaylist[bid][i] / 200);
sb.Append(featuresum + i).Append(”:”).Append(value). Append(
}
}
catch { }

featuresum += 10;

try

{

int fun = (int)(100 * Math.Log((ds.userlist [uid]. votefun + 1)));

sb.Append(featuresum + fun).Append(”:1.7);

}

catch

{}

featuresum += 1015;

try

{
int fun = (int)(100 * Math.Log((ds.userlist [uid]. voteuserful + 1)));
sb. Append(featuresum + fun).Append(”:1.7);

}

catch

{3}

featuresum += 1015;

try

{
int fun = (int)(100 * Math.Log((ds.userlist [uid]. votecool + 1)));
sb. Append(featuresum + fun).Append(”:1.7);

}

catch

{}

featuresum += 1005;

79,

string fullname =
string name = "";
fullname = ds. businesslist [bid |. name.Trim();
string [] names = fullname.Split(’.);

name = names[0].Trim();

try

{
}

catch

{
}

featuresum += 5314;

sb.Append(featuresum + ds.businessnameindex[name] + 7:1.7);

Console.WriteLine(name);

sb.Append(featuresum + ds.streetnameindex[bid]).Append(”:1.7);
featuresum += 88;

sb. Append(featuresum + ds.jblantdic[bid]).Append(”:1.");
featuresum += 52;

sb. Append(featuresum + ds.jblongdic[bid]).Append(”:1.7);
featuresum += 52;

sb. Append(featuresum + ds.jblocationdic[bid]).Append(”:1.");
featuresum += 52;

sb.Append(featuresum + ds.jbzipcodedic|bid]).Append(”:1.");
featuresum += 200;



205

210

230

235

240

245

250

}

List <double> usertopic = ds.userreviewtopic[uid];
for (int 1 = 0; i < usertopic.Count; i++)

{

}
}
catch

{
}

9.9

sb. Append(featuresum + i).Append(”:”).Append(usertopic[i]).Append(”.”);

featuresum += 6;

try

List <double> businesstopic = ds.businessreviewtopic[bid];
for (int i = 0; i < businesstopic.Count; i++)

{

}
}

9.9

sb. Append(featuresum + i).Append(”:”).Append(businesstopic[i]).Append(”.”);

catch { }

featuresum += 6;

string line = sb.ToString();
return line ;

string generatOneline3(DataSet2 ds, datainfo dif, LoadTopicData ltd)

{

string uid = dif.uid;
string bid = dif.bid;
StringBuilder sb = new StringBuilder();

double uscore = 0;

try

{

uscore = ((double)ds. userlist [uid ]. avescore / 5);

}

catch

{

uscore = ((double)globelave / 5);

}

sb.Append(uscore + 0.0001).Append(”.");

if (ds. businesslist [bid].isopen)
sb.Append(”0.5.);

else

sb.Append(”1.7);

double timebin = (double)ds.jbusertimebindic[uid + bid] / 20;
sb. Append(timebin + 0.0001).Append(”.”);

try

{

for (int i =0;i < 24; i++)

catch

double value = Math.Min(1, (double)ds.checkinhourlist[bid][i] / 200);
sb.Append(value + 0.0001).Append(”.”);
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}

for (int 1 =0;1 < 24; i4++)

{
}

sb.Append(”0.0001.7);

sb. Append((double)ds.streetnameindex[bid] / 86).Append(”.”);

sb.Append((double)ds.jblantdic[bid] / 50 4+ 0.0001).Append(”.”);
sb.Append((double)ds.jblongdic[bid] / 50 + 0.0001).Append(”.");

sb. Append((double)ds.jblocationdic[bid] / 50 + 0.0001).Append(”.");
sb. Append((double)ds.jbzipcodedic[bid] / 197 + 0.0001).Append(”.");
sb.Append((double)ds.jbitemcity[bid] / 69 + 0.0001).Append(”.”);
sb. Append((double)ds.jbitemreview[bid] / 51 + 0.0001).Append(”.");
sb. Append((double)ds.jbitemstate[bid] / 4 4+ 0.0001).Append(”.”);
sb.Append((double)ds.jbusergender[uid] / 3 + 0.0001).Append(”.”);
try

{
sb. Append(ds.jbusernamelen[uid] / 26 + 0.0001).Append(”.”);
}
catch
{
sb.Append(”0.5.");
}
try
{
sb.Append((double)ds.jbuserreview[uid] / 51 + 0.0001).Append(”.");
}
catch
{
sb. Append(”0.00001.7);
}
try
{
List <double> usertopic = ds.userreviewtopic[uid];
for (int i = 0; i < usertopic.Count; i++)
{
sb. Append (usertopic[i] + 0.0001).Append(”.”);
}
}
catch
{
sb.Append(”0.2.0.2.0.2.0.2.0.2.7);
}
try
{
List <double> businesstopic = ds.businessreviewtopic|bid];
for (int i = 0; i < businesstopic.Count; i++)
{
sb.Append(businesstopic[i] + 0.0001).Append(”.”);
}
}
catch
{
sb.Append(”0.2.0.2.0.2_0.2.0.2.7);
}

string line = sb.ToString();
return line;

string generatOneline4(DataSet2 ds, datainfo dif, LoadTopicData ltd)

{

string uid = dif.uid;
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string bid = dif.bid;
int featuresum = 1;
StringBuilder sb = new StringBuilder();

sb. Append(ds.uidindex[uid]).Append(”.");
sb. Append(ds.bidindex[bid]). Append(”_");

sb. Append(ds.biabusinessname[bid]).Append(”.");
sb. Append(ds.bialat[bid]). Append(”.");
sb.Append(ds.bialon[bid]). Append(”.");

sb. Append(ds.bialocation[bid]). Append(”.”);

sb. Append(ds.biazipcode[bid]);

sb.Append(”|||”);

sb. Append(ds.uidindex[uid] + featuresum).Append(”:1.7);

featuresum += ds.uidindex.Count + 1;

sb. Append(ds.bidindex[bid] + featuresum).Append(”:1.7);

featuresum += ds.bidindex.Count + 1;

int uscore = 0;
try

{
}

catch

{

uscore = (int)(ds. userlist [uid].avescore / 0.2);

uscore = (int)(globelave / 0.2);

sb.Append(uscore + featuresum).Append(”:1.");
featuresum += 27;

if (ds. businesslist [bid].isopen)

sb. Append(featuresum + 1).Append(”:1.7);
else

sb. Append(featuresum + 2).Append(”:1.7);
featuresum += 3;

List<int> tagidlist = new List<int>();
int tagcount = 0;

try

{

foreach (var v in ds. businesslist [bid]. categories)

{
tagidlist . Add(ds.tagidindex[v]);

try
{
if (ds.jbcattypedic[v] == 1)
{
tagcount++4;
}
}
catch { }

}

tagidlist .Sort();
foreach (var v in tagidlist )
sb. Append(featuresum + v).Append(”:1.7);
}
catch { }
featuresum += 1000;

int timebin = ds.jbusertimebindic[uid + bid];
sb. Append(featuresum + timebin).Append(”:1.");
featuresum += 22;
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for (int i =0;1 < 24; i4++)

{
if (ds. checkinhourlist [bid][i] > 10)
double value = Math.Min(1, (double)ds.checkinhourlist[bid][i] / 200);
sb.Append(featuresum + i).Append(”:”).Append(value).Append(”.”);
}
}
catch { }
featuresum += 26;
try
{

for (int i =0;1 <7; i++)

{
if (ds. checkindaylist [bid][i] > 10)

double value = Math.Min(1, (double)ds.checkindaylist[bid][i] / 200);

9.9

sb. Append(featuresum + i).Append(”:”).Append(value).Append(
}
}
catch { }
featuresum += 10;

try

{
int fun = (int)(100 * Math.Log((ds.userlist [uid]. votefun + 1)));

sb. Append(featuresum + fun).Append(”:1.7);

}

catch

{}

featuresum += 1200;

try

{
int fun = (int)(100 * Math.Log((ds.userlist [uid]. voteuserful + 1)));
sb. Append(featuresum + fun).Append(”:1.7);

}

catch

{3}

featuresum += 1200;

try

{
int fun = (int)(100 * Math.Log((ds.userlist [uid]. votecool + 1)));
sb. Append(featuresum + fun).Append(”:1.7);

}

catch

{}

featuresum += 1200;

999,

string fullname =
string name = "";
fullname = ds. businesslist [bid ]. name. Trim();
string [] names = fullname.Split(".");

name = names|[0].Trim();

try

{
}

catch

sb. Append(featuresum + ds.businessnameindex[name] + ”7:1.7);

Console.WriteLine(name);

” o

);
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}

featuresum += 5314;

sb. Append(featuresum + ds.streetnameindex[bid]).Append(”:1.7);
featuresum += 88;

sb. Append(featuresum + ds.jblantdic[bid]).Append(”:1.");
featuresum += 52;

sb.Append(featuresum + ds.jblongdic[bid]).Append(”:1.7);
featuresum += 52;

sb.Append(featuresum + ds.jblocationdic[bid]).Append(”:1.");
featuresum += 52;

sb. Append(featuresum + ds.jbzipcodedic[bid]).Append(”:1.");
featuresum += 200;

sb.Append(featuresum + ds.jbitemcity[bid]).Append(”:1.”);
featuresum += 71;

sb.Append(featuresum + ds.jbitemreview[bid]).Append(”:1.");
featuresum += 54;

sb. Append(featuresum + ds.jbitemstate[bid]).Append(”:1.7);
featuresum += 6;

sb. Append(featuresum + ds.jbgbn[bid]).Append(”:1.");
featuresum += 10000;

sb. Append(featuresum + ds.jbusergender[uid]).Append(”:1.7);
featuresum += 4;

try

{

sb. Append(featuresum + ds.jbusernamelen[uid]).Append(”:1.7);

catch { }
featuresum += 28;
try

{

sb.Append(featuresum + ds.jbuserreview[uid]).Append(”:1.7);

catch { }
featuresum += 54;

try

{

List <double> usertopic = ds.userreviewtopic[uid];
for (int 1 = 0; i < usertopic.Count; i++)

{

9.9

sb. Append(featuresum + i).Append(”:”).Append(usertopic[i]).Append(”.”);

featuresum += 6;

try

{

List <double> businesstopic = ds.businessreviewtopic[bid];
for (int i = 0; i < businesstopic.Count; i++)

{

9.9

sb. Append(featuresum + i).Append(”:”).Append(businesstopic[i]).Append(”.”);

}

catch { }
featuresum += 6;

string line = sb.ToString();
return line ;
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string generatOnelinebac(DataSet2 ds, datainfo dif, LoadTopicData ltd)

{

string uid = dif.uid;

string bid = dif.bid;

int featuresum = 1;

StringBuilder sb = new StringBuilder();

sb. Append(ds.uidindex[uid] + featuresum).Append(”:1.7);
featuresum += ds.uidindex.Count + 1;

sb. Append(ds.bidindex[bid] + featuresum).Append(”:1.7);
featuresum += ds.bidindex.Count + 1;

int ucount = 0;

ucount = (int)(Math.Log(ds.userlist[uid ]. reviewcount + 1) / 0.1);
sb.Append(ucount + featuresum).Append(”:1.7);

featuresum += 120;

int bcount = 0;

beount = (int)(Math.Log(ds.businesslist [bid ]. review_count + 1) / 0.1);
sb.Append(bcount + featuresum).Append(”:1.");

featuresum += 170;

List<int> tagidlist = new List<int>();
int tagcount = 0;
try

{

foreach (var v in ds. businesslist [bid]. categories)

{
tagidlist . Add(ds.tagidindex[v]);
try
{

if (ds.jbcattypedic[v] == 1)

tagcount++;
}
}
catch { }

tagidlist .Sort();
foreach (var v in tagidlist )
sb. Append(featuresum + v).Append(”:1.7);

catch { }
featuresum += 1000;

int reviewcount = 0;
try

{
}

catch

{

reviewcount = ds.traincheckincount[bid];

try

{

reviewcount = ds.testcheckincount[bid];

catch { }
}
reviewcount = Math.Min(reviewcount, 3000);
reviewcount /= 10;
sb. Append(featuresum + reviewcount).Append(”:1.7);
featuresum += 305;

try
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for (int i =0;i < 24; i++)
{
if (ds. checkinhourlist [bid][i] > 10)

double value = Math.Min(1, (double)ds.checkinhourlist[bid][i] / 200);
)i

9.9

sb. Append(featuresum + i).Append(”:”).Append(value).Append(

” o

” o

)

}
}
}
catch { }
featuresum += 26;
try
{
for (int 1 =0;1 < 7; i+4)
{
if (ds. checkindaylist [bid][i] > 10)
double value = Math.Min(1, (double)ds.checkindaylist[bid][i] / 200);
sb. Append(featuresum + i).Append(”:”).Append(value).Append(
}
}
}
catch { }

featuresum += 10;

try

{

}

int fun = (int)(100 * Math.Log((ds.userlist [uid]. votefun + 1)));

sb. Append(featuresum + fun).Append(”:1.7);

catch

{}

featuresum += 1015;

try

{

}

int fun = (int)(100 * Math.Log((ds.userlist [uid]. voteuserful + 1)));

sb. Append(featuresum + fun).Append(”:1.7);

catch

{}

featuresum += 1015;

try

{

}

int fun = (int)(100 * Math.Log((ds.userlist [uid]. votecool + 1)));

sb. Append(featuresum + fun).Append(”:1.7);

catch

{}

featuresum += 1005;

string fullname =
string name =

7.,
)

999,
’

fullname = ds. businesslist [bid ]. name.Trim();
string [] names = fullname.Split(’.’);
name = names|[0].Trim();

try

{
}

sb. Append(featuresum + ds.businessnameindex[name] +

catch

{
}

Console.WriteLine(name);

”

:1.7);

)
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featuresum += 5314;

sb.Append(featuresum + ds.streetnameindex[bid]).Append(”:1.7);
featuresum += 88;

sb. Append(featuresum + ds.jblantdic[bid]).Append(”:1.");
featuresum += 52;
sb. Append(featuresum + ds.jblongdic[bid]).Append(”:1.7);
featuresum += 52;
sb. Append(featuresum + ds.jblocationdic[bid]).Append(”:1.");
featuresum += 52;

sb. Append(featuresum + ds.jbzipcodedic[bid]).Append(”:1.");
featuresum += 200;
string line = sb.ToString();
return line ;

}

void trainDataGenerator(DataSet2 ds, string path, LoadTopicData 1td)

{

Console.WriteLine(”

StreamWriter sw = new StreamWriter(path + ”train”);
foreach (var v in ds. traindatalist )

{

}

» o9,

string line = v.Value.stars + "_";
line += generatOneline4(ds, v.Value, 1td);

sw.WriteLine(line);

sw.Close();

Console.WriteLine(”

}

void testDataGenerator(DataSet2 ds, string path, LoadTopicData 1td)

{

Console.WriteLine(”

StreamWriter sw = new StreamWriter(path + "test”);
foreach (var v in ds. testdatalist )

{

}

string line = v.stars +

”

=

line += generatOneline4(ds, v, ltd);

sw.WriteLine(line);

sw.Close();

Console.WriteLine(”

}

void blendingDataGenerator(DataSet2 ds, string path, LoadTopicData ltd)

{

string rpath = Q”F:\

\yelp_RS\data\yelp_training_set”;

Console.WriteLine(” —————— BlendingTrainDataGenerating——————— ”);
for (int 1 =1; 1 <= T7;i4+4)
{
string filename = rpath + ”blendingfile\\ local_final_train_set_review_ ” + i + ”.json”;
string testfilename = rpath + ”blendingfile\\ local_final_test_set_review_ ” + i 4+ ”.json”;
string outfilename = path + ”feature\\blending2\ \train” + i;
string testoutfilename = path + ”feature\\blending2\\test” + i;
StreamReader st = new StreamReader(filename);
StreamReader sr2 = new StreamReader(testfilename);
StreamWriter sw = new StreamWriter(outfilename);
StreamWriter sw2 = new StreamWriter (testoutfilename);
string line = 7",
while ((line = sr.ReadLine()) != null)
{
JsonReader jr = new JsonTextReader(new StringReader(line));
string lastline ="7;
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string rid =
datainfo dif = new datainfo();
while (jr.Read())

999,
)

if (lastline == "review_id”)
rid = jr.Value.ToString();
if (jr.ValueType != null)
lastline = jr.Value.ToString();

}

string newline = ds. traindatalist [rid ]. stars + ”_7;

newline += generatOneline4(ds, ds.traindatalist[rid |, 1td);

sw.WriteLine(newline);

while ((line = sr2.ReadLine()) != null)

{

JsonReader jr = new JsonTextReader(new StringReader(line));

99,

string lastline =
string rid ="7;
datainfo dif = new datainfo();
while (jr.Read())

if (lastline == "review_id”)
rid = jr.Value.ToString();
if (jr.ValueType != null)
lastline = jr.Value.ToString();

}

” 9

string newline = ds. traindatalist [rid ]. stars + ”.7;

newline += generatOneline4(ds, ds.traindatalist[rid ], 1td);

sw2.WriteLine(newline);
}
sr.Close
sr2. Clos
sw.Close
sw2.Clos

D

)
(
)
(

—~

)
)

@

)

}

Console.WriteLine(” —————— BlendingTrainDataGeneratingOver

}

public void run(DataSet2 ds, string path, LoadTopicData ltd)

{

trainDataGenerator(ds, path + ”feature”, 1td);
testDataGenerator(ds, path + ”feature”, 1td);
blendingDataGenerator(ds, path, 1td);

}

o LinearSVDModel.cs
a linear svd model.

using  System;
using System.Collections.Generic;
using System.Ling;
using System.Text;
using System.IO;

namespace LinearSVD

public class Record

{

public int Userld { set; get; }
public int Itemld { set; get; }
public double Rating { set; get; }
public double GEPredict { set; get; }

public List<int> BiasID { set; get; }

public double Predict { set; get; }
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}

public Dictionary<int, double> feature { set; get; }

public Record(int u, int m, double r, Dictionary<int, double> f)
{

this . Userld = u;

this.Itemld = m;

this .Rating = r;

this . feature = f;

}

public Record(int u, int m, double r, List<int> bias, Dictionary<int, double> f)
{

this . Userld = u;

this.Itemld = m;

this.Rating = r;

this.BiasID = bias;

this . feature = f;

public class LinearSVDModel

{

private const int STEP = 300;

private double weight = 0;
private const int K = 2;

private double Ir = 0.016;
private const double reg = 0.004;

private double alpha = 1;
private const double beta = 0.003;

private List<Record> train = new List<Record>();
private List<Record> test = new List<Record>();

private int USER_CNT = 0;
private int ITEM_CNT = 0;
private int FEATURE_CNT = 0;
private double MAX_RATING = 0;
private double MIN_RATING = 0;

private double mean = 0;
private double[] bu ;
private double[] bi ;
private double [}]
[

P
private double[,] q ;

private double[] b;
private double bm;

Random _rand = new Random();

private double _rand_init ()

{
}

private int LoadRatingData(string trainfile, string testfile )

{

return (_rand.NextDouble() — 0.5) / 10000;

int maxucnt = 0;

int maxicnt = 0;

int maxfcnt = 0;

double maxrating = 0;
double minrating = 100000;
try

{

using (StreamReader sr = new StreamReader(trainfile))

{
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Console.WriteLine(” == loading._Train_Data === ”);
string line ="";
while ((line = sr.ReadLine()) != null)
{
line = line. Trim();
string [] splits = line. Split (’.”);
int uid = int.Parse(splits [1]) ;
if (uid > maxucnt) maxucnt = uid,;
int iid = int.Parse(splits [2]) ;
if (iid > maxicnt) maxicnt = iid;
double rating = double.Parse(splits [0]) ;
if (rating > maxrating) maxrating = rating;
if (rating < minrating) minrating = rating;
Dictionary<int, double> tmpdic = new Dictionary<int, double>();
for (int 1 = 3; i < splits.Length; i++)
{
string [] segs = splits [i]. Split(’:’);
tmpdic.Add(int.Parse(segs[0]), double.Parse(segs[1]));
if ((i == splits.Length — 1) && (int.Parse(segs[0]) > maxfcnt))
maxfent = int.Parse(segs[0]) ;

train . Add(new Record(uid, iid, rating, tmpdic));

}

Console.WriteLine(”===== ======loading_Train_Data_Over======");

}

catch  { return 1; }
try

{

using (StreamReader st = new StreamReader(testfile))

{

Console.WriteLine(” ===========loading._Test _Data============");
string line ="";
while ((line = sr.ReadLine()) != null)
{
line = line.Trim();
string [] splits = line. Split (’.");
int uid = int.Parse(splits [1]) ;
if (uid > maxucnt) maxucnt = uid,;
int iid = int.Parse(splits [2]) ;
if (iid > maxicnt) maxicnt = iid;
double rating = double.Parse(splits [0]) ;
if (rating > maxrating) maxrating = rating;
if (rating < minrating) minrating = rating;
Dictionary<int, double> tmpdic = new Dictionary<int, double>();
for (int 1 = 3; i < splits.Length; i++)
{
string [ segs = splits[i]. Split(’:7);
tmpdic.Add(int.Parse(segs[0]), double.Parse(segs[1]));
if ((i == splits.Length — 1) && (int.Parse(segs[0]) > maxfcnt))
maxfent = int.Parse(segs[0]) ;

}

test . Add(new Record(uid, iid, rating, tmpdic));

}

}

catch { return 2; }
Console.WriteLine(
Console.WriteLine(”maxuUID ” 4+ (maxucnt));
Console.WriteLine(” max._IID:.” + (maxicnt));
(
(

Console. WriteLine(” FEATURE_ CONUT ” 4+ (maxfent + 1).ToString());
Console.WriteLine(” max_Rating:.” + maxrating);

Console.WriteLine(” min_Rating:.” 4+ minrating);

USER_CNT = maxucnt;

ITEM_CNT = maxicnt;

FEATURE_CNT = maxfcnt + 1;

MAX_RATING = maxrating;

MIN_RATING = minrating;
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return 0O;

}

private void Initialize ()
{
bu = new double[USER_.CNT + 1J;
bi = new double[ITEM_CNT + 1J;
p = new double[USER_CNT + 1, K];
q = new double[ITEM_CNT + 1, KJ;
b = new double[FEATURE_CNT + 1J;
mean = train.Sum(x => x.Rating) / train.Count;
for (int u = 0; u <= USER_CNT; u++)
{
bufu] = _rand_init();
for (int k = 0; k < K; k++)
{

}
}
for (int i =0;i <=ITEM.CNT; i++)
{

plu, k] = _rand-init();

bi[i] = _rand_init();
for (int k = 0; k < K; k++)
{

}
}
bm = _rand_init();
for (int i =0; 1 <= FEATURE_CNT; i++)

q[i, k] = rand_init();

}

private double Predict(Record r)
{
int u = r.Userld;
int i = r.Itemld;
double svdpred = mean + bufu] + bili];
for (int k = 0; k < K; k++)
{

}
svdpred = Math.Max(svdpred, MIN_RATING);

svdpred = Math.Min(svdpred, MAX_RATING);
double logit = 0;
foreach (var v in r.feature)

svdpred += p[u, k] * q[i, k];

logit += b[v.Key] * v.Value;

double linearpred = mean + bm + MAX _RATING x (1 / (1 + Math.Exp(—1 * logit)));

linearpred = Math.Max(linearpred, MIN_RATING);
linearpred = Math.Min(linearpred, MAX_RATING);

return (weight * svdpred + (1.0 — weight) * linearpred);

}

private void Train()

{

Console.WriteLine(” =========== =Training_Model=========

for (int s =0; s < STEP; s++)
{
double rn = 1 / (Math.Sqrt((double)(1 + FEATURE_CNT)));
double train_rmse = 0;
double test_rmse = 0;
foreach (Record r in train.OrderBy(x => Guid.NewGuid()))
{

int user = r.Userld;
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}

int item = r.Itemld;

double rui = r.Rating;

Dictionary<int, double> f = r.feature;

double pui = Predict(r);

double eui = rui — pui;

bufuser] +=1Ir % (eui — reg * bufuser]);

bi[item] 4+= Ir % (eui — reg * bi[item]);

for (int k = 0; k < K; k++)

{
pluser, k] +=1Ir % (eui * q[item, k] — reg * p[user, k]);
qlitem, k] +=Ir % (eui * p[user, k] — reg * q[item, k]);

}

bm += alpha #* (eui — beta * bm);
foreach (var v in f)

{

}
}
Ir x=0.9;
alpha *= 0.95;

b[v.Key] += alpha * (eui * v.Value * rn — beta * b[v.Key]);

foreach (Record r in train)

{
double pui = Predict(r);
double eui = r.Rating — pui;
train_rmse += eui * eui;

}

foreach (Record r in test)

double pui = Predict(r);
double eui = r.Rating — pui;
test_rmse += eui * eui;

}

Console.WriteLine(” {0}\t{1}\t{2}", s, Math.Sqrt(train_rmse / train.Count), Math.Sqrt(test_rmse / test.Count)

’

private void WriteToFile(string outfile )

{

}

try

{

catc

StreamWriter sw = new StreamWriter(outfile);
foreach (var v in test)

{

}
sw.Close();

sw.WriteLine(Predict(v));

h { Console.WriteLine(” Write_to_File_Error”); }

public void run(string trainfile , string testfile , string outfile)

{

int

loaddatainfo = LoadRatingData(trainfile, testfile );

if (loaddatainfo == 1)

}

else

}

else

{

Console.WriteLine(” Loading_TrainData._Error:” );
if (loaddatainfo == 2)

Console.WriteLine(” Loading.TestData_Error:”);

Initialize ();
Train();
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if (outfile != null)

WriteToFile(outfile);

o LinearBiasSVDModel.cs
a linear svd model adding biases.

using  System;
using System.Collections. Generic;
using System.Ling;
using System.Text;
using System.IO;

namespace LinearSVD

{

public class LinearBiasSVDModel

{
private
private

private
private
private
private

private
private

private
private

private
private
private
private
private
private
private

private
private
private
private
private
private

private
private
private

const int STEP = 300;
const int BIAS_CNT = 10;

double weight = 0;

const int K =1;

double Ir = 0.016;

const double reg = 0.004;

double alpha = 1;
const double beta = 0.003;

List <Record> train = new List<Record>();
List <Record> test = new List<Record>();

int USER_CNT = 0;

int ITEM_CNT = 0;

int FEATURE_CNT = 0;
double MAX_RATING = 0;
double MIN_RATING = 0;
int | MAX_BIAS;

int BIAS_.COUNT = 0;

double mean = 0;
double[] bu;
double]] bi;
double[,] p;
double[,] q;
List<double[]> bias = new List<double[]>();

double[] b;
double bm;
double bs;

Random _rand = new Random();

private

{

double _rand_init ()

return (_rand.NextDouble() — 0.5) / 100000;

}

private
int
int
int

int LoadRatingData(string trainfile, string testfile )

maxucnt = 0;
maxicnt = 0;
maxfcnt = 0;
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double maxrating = 0;

double minrating = 100000;

int []| maxbias = new int[BIAS_CNT];
for (int i =0; i < BIAS.CNT; i++)
maxbias[i| = 0;

int featurekind = 0;

try

{

}

using (StreamReader sr = new StreamReader(trainfile))

{

}

Console.WriteLine(” ===========loading_Train_Data === =7);

string line =

99,
’

while ((line = sr.ReadLine()) != null)

{

}

line = line.Trim();
string [] parts = line. Split (new string[] { ” |||” }, StringSplitOptions.None);
string [] splits = parts[0]. Trim().Split (’=");
int uid = int.Parse(splits [1]) ;
if (uid > maxucnt) maxucnt = uid,;
int iid = int.Parse(splits [2]) ;
if (iid > maxicnt) maxicnt = iid;
double rating = double.Parse(splits [0]) ;
if (rating > maxrating) maxrating = rating;
if (rating < minrating) minrating = rating;
List<int> tmplist = new List<int>();
featurekind = splits.Length — 3;
if (splits .Length != 3)
{
for (int i = 3; 1 < splits.Length; i++)
{
if (int.Parse(splits [i]) > maxbias[i — 3])
maxbias[i — 3] = int.Parse(splits [i]);
tmplist. Add(int.Parse(splits [1]) );

string [] splits2 = parts[1]. Trim().Split (’.");
Dictionary<int, double> tmpdic = new Dictionary<int, double>();
for (int 1 = 0; i < splits2.Length; i++)
{
string [ segs = splits2[i]. Split(’:7);
tmpdic.Add(int.Parse(segs[0]), double.Parse(segs[1]));
if ((i == splits2.Length — 1) && (int.Parse(segs[0]) > maxfcnt))
maxfent = int.Parse(segs[0]) ;

}

train . Add(new Record(uid, iid, rating, tmplist, tmpdic));

Console.WriteLine(” == loading_Train_Data_Over======");

catch { return 1; }

try

{

using (StreamReader sr = new StreamReader(testfile))

{

Console.WriteLine("====== =====loading_Test_Data=========== =);

string line =

29,
’

while ((line = sr.ReadLine()) != null)

{

line = line. Trim();

string [] parts = line. Split (new string[] { ” |||” }, StringSplitOptions.None);
string [] splits = parts [0]. Trim().Split (’.");

int uid = int.Parse(splits [1]) ;

if (uid > maxucnt) maxucnt = uid;

int iid = int.Parse(splits [2]) ;

if (iid > maxicnt) maxicnt = iid;

double rating = double.Parse(splits [0]) ;
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}

if (rating > maxrating) maxrating = rating;
if (rating < minrating) minrating = rating;
List<int> tmplist = new List<int>();

if (splits .Length != 3)

{

for (int 1 = 3; i < splits.Length; i4++)

{
if (int.Parse(splits [i]) > maxbias[i — 3])
maxbias[i — 3] = int.Parse(splits [i]);
tmplist . Add(int.Parse(splits [1]) );
}

string [| splits2 = parts[1]. Trim().Split (’.");
Dictionary<int, double> tmpdic = new Dictionary<int, double>();
for (int i =0; 1 < splits2.Length; i++)
{
string [] segs = splits2[i]. Split(7:7);
tmpdic.Add(int.Parse(segs[0]), double.Parse(segs[1]));
if ((i == splits2.Length — 1) && (int.Parse(segs[0]) > maxfcnt))
maxfent = int.Parse(segs[0]) ;

test . Add(new Record(uid, iid, rating, tmplist, tmpdic));

}

}

catch { return 2; }

Console.WriteLine(

Console.WriteLine(”maxuUID ” + (maxucnt));

Console.WriteLine(” max_IID:.” + (maxicnt));

Console.WriteLine(" FEATURE_ CONUT 27 + (maxfent + 1).ToString());
(
(

Console.WriteLine(” max_Rating:.” 4+ maxrating);
Console.WriteLine(” min_Rating:.” 4+ minrating);
Console.WriteLine(” Bias_.CNT:.” + featurekind);
USER_CNT = maxucnt;
ITEM_CNT = maxicnt;
FEATURE_CNT = maxfcnt + 1;
MAX_RATING = maxrating;
MIN_RATING = minrating;
f (featurekind != 0)
{

BIAS_COUNT = featurekind;

MAX_BIAS = new int[featurekind];

for (int 1 = 0; i < featurekind; i++)

{
}
}

return O;

MAX_BIAS]Ji] = maxbiasi];

private void Initialize ()

{

bu = new double[USER_CNT + 1];

bi = new double[ITEM_CNT + 1J;

p = new double[USER_CNT + 1, KJ;
q = new double[ITEM_CNT + 1, KJ;
b = new double[FEATURE_CNT + 1J;
if (BIAS_COUNT !=0)

{
for (int i =0; i < BIAS.COUNT; i++)

double[] t = new double[MAX_BIAS[i] + 1];

for (int bia = 0; bia < MAX_BIAS[i] + 1; bia++)
t[bia] = _rand_init();

bias.Add(t);
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mean = train.Sum(x => x.Rating) / train.Count;
for (int u = 0; u <= USER.CNT; u++)

{

}

bufu] = _rand_init () ;
for (int k = 0; k < K; k++)
{

}

plu, k] = _rand_init();

for (int i =0; i <= ITEM_CNT; i++)

}

bi[i] = _rand-init();
for (int k = 0; k < K; k++)
{

}

q[i, k] = rand_init();

bm = _rand_init();
bs = _rand_init();
for (int i =0; 1 <= FEATURE_CNT; i++)

private double Predict(Record r)

int u = r.Userld;

int i = r.Itemld;

List<int> bia = r.BiasID;

double svdpred = mean + bs + bu[u] + bii];
for (int b = 0; b < BIAS_.COUNT; b++)

svdpred += bias[b][bia[b ][;

for (int k = 0; k < K; k++)

svdpred += p[u, k] * q[i, k];

double logit = 0;
foreach (var v in r.feature)

logit += b[v.Key] * v.Value;

double linearpred = logit;

double re = (weight * svdpred + (1.0 — weight) * linearpred);

re = Math.Max(re, MIN_RATING);
re = Math.Min(re, MAX_RATING);

return re;

}

{
{
}
{
}
{

}

private void Train()

{

Console.WriteLine(” ============Training. Model=========

for (int s =0; s < STEP; s++)

{

double rn = 1 / (Math.Sqrt((double)(1 + FEATURE_CNT)));
double train_rmse = 0;
double test_rmse = 0;
foreach (Record r in train.OrderBy(x => Guid.NewGuid()))

{
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}

int user = r.Userld;

int item = r.Itemld;

double rui = r.Rating;

List<int> bia = r.BiasID;
Dictionary<int, double> f = r.feature;
double pui = Predict(r);

double eui = rui — pui;

bufuser] +=Ir * (eui — reg * bu[user]);
bifitem] +=Ir * (eui — reg * bi[item]);
for (int i =0; i < BIAS.COUNT; i++)
{

}
for (int k = 0; k < K; k++)

{

bias[i][bia[i]] +=Ir % (eui — reg x bias[i][bia[i]]) ;

pluser, k] +=1Ir * (eui * q[item, k] — reg * p[user, k]);
qlitem, k] +=1Ir % (eui * p[user, k] — reg * q[item, k]);

}

bs += alpha * (eui — beta * bs);
bm += alpha * (eui — beta * bm);
foreach (var v in f)

{

}
}
Ir *= 0.95;
alpha x= 0.95;

b[v.Key] += alpha * (eui x v.Value * rn — beta * b[v.Key]);

foreach (Record r in train)

double pui = Predict(r);
double eui = r.Rating — pui;
train_rmse += eui * eui;

}

foreach (Record r in test)

{
double pui = Predict(r);
double eui = r.Rating — pui;
test_rmse += eui * eui;

}

Console.WriteLine(” {0}\t{1}\t{2}”, s, Math.Sqrt(train_rmse / train.Count), Math.Sqrt(test_rmse / test.Count)
)i

private void WriteToFile(string outfile )

{

}

try

{

StreamWriter sw = new StreamWriter (outfile);
foreach (var v in test)

{
}

sw.Close();

sw.WriteLine(Predict(v));

}

catch { Console.WriteLine(” Write_to_File_Error”); }

public void run(string trainfile , string testfile , string outfile)

{

int loaddatainfo = LoadRatingData(trainfile, testfile );
if (loaddatainfo == 1)

{

Console.WriteLine(” Loading._TrainData_Error:”);

else if (loaddatainfo == 2)
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{
}

else

{

Console.WriteLine(” Loading._TestData_Error:”);

Initialize ();
Train();
if (outfile != null)

{
}

WriteToFile(outfile);

e test_ensemble.py
for test ensemble.

import numpy as np
import os

e0 = 3.99428
X _pred = ||
y-rmse = [|

list_dirs = os.walk(”SUBMITTED?”)
for root, dirs, files in list_dirs :
for f in files :
preds = [float (r.replace(”,”,’\t”). split (’\t’) [1]) for r in file ("SUBMITTED/” + f)]
rmse = float(f)
X _pred.append(preds)
y-rmse.append(rmse)

X_pred = np.matrix(X_pred).T
print X_pred[0]
print X_pred.shape

Z = np.matrix(X_pred)
N,M = Z.shape

pl = (Z.T %= Z + 0.000006 * np.eye(M)).I
zmr = ||

for m in range(M):
zm = np.array(X_pred[:,m].T)[0]
zm_square = np.dot(zm, zm)
r_square = N * e0 x e0
nem = N % y_rmse[m] * y_rmse[m)]
a = (r-square + zm_square — nem) / 2
zmr.append(a)

zmr = np.matrix(zmr).T

w = pl % zmr
for 1 in zip(w,y_rmse):
print i
ensemle_pred = np.array((Z * w).T)][0]
fp = open("out”,’w’)
for p in ensemle_pred:
p = max(p,1)
p = min(p,5)
print >> fp , p
fp. close ()

e crossJoin.py
for cross join features.



import os

def cross(filenamel, filename2, outfilename):
4 finl = open(filenamel)
fin2 = open(filename2)
featurecountl = int(finl . readline (). strip ())
featurecount2 = int(fin2 . readline (). strip ())
rawfeaturel = dict()
9 rawfeature2 = dict()
while 1:
linel = finl.readline (). strip ()
line2 = fin2.readline (). strip ()
if not linel:
14 break
partsl = linel. split ("\t”)
f = parts1[1]. strip (). split (’:7) [0]
rawfeaturel[int (partsl [0]) | = float (f)
parts2 = line2. split ("\t”)
19 f = parts2[1]. strip () . split (") [0]
rawfeature2[int (parts2 [0]) ] = float(f)
generatefeatue = dict()
featuremap = dict()
for k, vl in rawfeaturel.items():

24 v2 = rawfeature2[k]
generatefeatue[k] = vl * featurecount2 + v2
featuremap|vl * featurecount2 + v2] =1
i=0
indexmap = dict()
29 for fk,fv in sorted(featuremap.items(), lambda x, y: cmp(x[1], y[1])):

indexmap[fk] = i

i4+=1
fout = open(outfilename, 'w’)
34 fout.write(str (i) + ’\n’)

for k, v in generatefeatue.items():

fout.write(str (k) + ’\t’ + str(indexmap[v]) 4+ :1\n’)
fout . close ()
finl . close ()

39 fin2. close ()
if _name__ ==’__main__"
path = "u/’
44 list_dirs = os.walk(path)
files = ||
for root, dirs, f in list_dirs :
files +=1f
print len( files )
49 cnt =0

for i, f in enumerate(files):
for j, g in enumerate(files):

if 1 <j:
cnt +=1
54 cross (path + f, path + g, {+g)

print cnt

5. Qiang

o NNTrain.cpp
Training NNBlending Model.

#include ”../NNBlending/floatfann.h”
#include <iostream>

#include <fstream>

#include <sstream>

#include <stdlib.h>

using namespace std;

@
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int main(int arge, charx argv(])

{

if (arge < 10)

{

cout << ”Usage:” << end];

cout << ——mmm—————————— 7 << endl;

cout << argv[0] << ”_train.data_predict.data_result.csv._save.net_input_nodes_num.layers_num._hidden_layer_node_num
o << endl;

return —1;

}

const unsigned int num_input = atoi(argv([5]);
const unsigned int num_layers = atoi(argv(8]);
const float learn_rate = atof(argv[6]);

const unsigned int num_output = 1;

unsigned int* num-nodes_layers = (unsigned intx)malloc(num_layers * sizeof(unsigned int));

const float desired_error = (const float) 0.001;
const unsigned int max_epochs = atoi(argv[7]);
const unsigned int epochs_between_reports = 100;

chars train_file = argv[l];

charx predict_file = argv[2];
charx result_file = argv[3];
chars network file = argv[4];

num_nodes_layers[0] = num_input;
for (int 1 =1; i < num.layers—1; i++)
{

num_nodes_layers[i] = atoi(argv[8+i]);
num_nodes_layers[num_layers—1] = 1;
struct fann xann = fann_create_standard_array(num_layers, num_nodes_layers);

fann_set_activation_function_hidden (ann, FANN_SIGMOID_SYMMETRIC);
fann_set_activation_function_output (ann, FANN_SIGMOID_SYMMETRIC);

fann_set_learning rate (ann, learn_rate);

cout << 7bit_fail_limit:.” << fann_get_bit_fail limit (ann) << endl;
cout << ”training.algorithm:.” << fann_get_training-algorithm(ann) << endl;
cout << ”learning.rate:.” << fann_get_learning rate(ann) << endl;

fann_train_on_file (ann, train-file , max_epochs, epochs_between_reports, desired_error);

fann_type *calc_out;

fann_type *input = (fann_types)malloc(num_input * sizeof(fann_type));
ifstream ifsPreFile ;

ifsPreFile .open( predict_file );

ofstream ofsRetFile;

ofsRetFile.open( result_file );

float fScore = 0.0;

string uid(””);

string bid(?”);

if (ifsPreFile .is_open())

{

ofsRetFile << "review_id,stars” << endl;
while (ifsPreFile .good())

ifsPreFile >> uid;

ofsRetFile << uid;
ofsRetFile << ”,7;

for (int i =0; i < num_input; i++)



75

80

90

11

16

21

31

41

ifsPreFile >> fScore;
input[i] = fScore;

calc.out = fann_run(ann, input);

ofsRetFile << calc_out[0]*4.0+1.0 << endl;

}

else

{

cout << ”Fail_to_open_the_predict_file!” << end]l;

return —1;

}

fann_save(ann, network file);
fann_destroy(ann);

free (input);

free (num_nodes_layers);

return 0;

}

o MergeNNBlendingResult.py

Merge NNBlending Model Result.

from time import time

from glob import glob

import os

import cPickle

import pylab as pl

import numpy as np

from math import sqrt

import json

from collections import defaultdict

def outputFinalPredict(pre, outfile ):

schema = ||

for line in file (final_predict_shcema):
parts = line. strip (). split (’,")
schema.append([parts[0], parts [1]])

f = file (outfile, 'w’)

f.write(’ user_id , business_id , stars\n’)

for i, parts in enumerate(schema):
parts.append(str(pre[i]))
f.write(’,’. join (parts) + "\n’)

f. close()

if ’_main__’ == __name__:
begin = time()

final_predict_shcema = ’predict.schema’

try:
folder_id = open(’folder_id’).read()
folder_id = int( folder_id )

except:

folder_id

0

folder_.id = folder_.id + 1
folder_f = open(’folder_id’, 'w’)
folder_f . write(str ( folder-id ))
folder_f . close ()

os.mkdir(’%04d” % folder_id)

predict_set = [|
outfiles = glob(’*.csv’)



print ”\nEnsemble_Outfile_List_(Count:.%d)” % len(outfiles)
for outfile in outfiles :
print outfile
predict = []
for line in file (outfile ):
parts = line. strip (). split (*,")
if parts[2] != ’stars’:
predict .append(float(parts [2]) )
predict_set .append(predict)
ensemble_predicts = zip(*predict_set)
final_predict = []
for ep in ensemble_predicts:
final_predict .append(np.average(ep))
final_outfile = ’%04d/’ % folder_id + *_NNBlending’ + ’.csv’
outputFinalPredict( final_predict , final_outfile )
print ’\n\nFinal_ensemble_output._file:’, final outfile

print "\n\nTotal_Execution_Time: %.3fs’ % (time() — begin)

Ensemble.py

Using GradientBoostingRegressor, LinearRegression, RandomForestRegressor, Ridge Model to blending our output mod-
els (learning by 8 separated local set).

from time import time

from glob import glob

import os

import cPickle

import pylab as pl

import numpy as np

from math import sqrt

import json

from collections import defaultdict

from sklearn.linear_model import LinearRegression, Ridge, LogisticRegression
from sklearn.ensemble import RandomForestRegressor, GradientBoostingRegressor

def getLocalTestData():
if (os.path.exists ( local_testing_obj )):
target = cPickle.load( file ( local_testing_obj ))
else:
target = [|
for line in file ( local_testing ):
js = json.loads(line)
target .append(js[ stars’])
cPickle.dump(target, file ( local_testing_obj , ’wb’))
return target

de

=

getEnsembleTrainData():
local_predict_files = glob(local_predict_path)
print ”\nLocal_Predict_File_List_(Count:.%d)” % len(local_predict_files )
for v in local_predict_files :
print v
predict_set = []
for f in local_predict_files :
predict = []
for line in file (f):
parts = line. strip (). split (*,")
if parts[2] != ’stars’:
predict . append (float (parts [2]) )
predict_set .append(predict)
local_predict = zip(xpredict_set )
return local_predict , predict_set

def

—

getEnsemblePredictDatal():
online_predict_files = glob(online_predict_path)
print ”\nOnline_Predict_File_List.(Count:.%d)” % len(online_predict_files)
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for v in online_predict_files :
print v
predict_set = ||
for f in online_predict_files :
predict = ||
for line in file (f):
parts = line. strip () . split (7,”)
if parts[2] != ’stars’:
predict . append(float (parts [2]) )
predict_set . append(predict)
online_predict = zip(*predict_set )
return online_predict

def outputFinalPredict(pre, outfile ):

if

schema = ||

for line in file (final_predict_shcema):
parts = line. strip (). split (*,”)
schema.append([parts[0], parts [1]])

f = file (outfile , 'w’)

f.write(’ user-id , business_id , stars\n’)

for i, parts in enumerate(schema):
parts.append(str(pre[i]))
f.write(’,’.join (parts) + '\n’)

f.close ()

’_main__’ == __name__:
begin = time()

final_predict_shcema = ’predict.schema’

learning_rate = 0.07
n_estimators = 55
max_depth = 2
min_samples_split = 5
params = ||
params.append
params.append
params.append
params.append

str(learning_rate))
str(n_estimators))
str(max_depth))
str(min_samples_split))

A~~~

try:
folder_id = open(’folder-id’).read()
folder_id = int( folder-id )

except:

folder_.id ="'0’

folder_id = folder_.id + 1
folderf = open(’folder-id’, ’w’)
folder_f . write(str ( folder_id ))
folder_f . close ()

os.mkdir(’%04d’ % folder_id)

blending_choise = 0
blending_choise = int(blending_choise)

for GROUP in range(1, 8):
print "\n’ 4+ '="%20 4+ '..GROUP_%d_."% GROUP + '="%20,

local_testing = ’..\ Data\ local_final_test_set_review. %01d.json’ % GROUP
local testing_obj = ’.\Local\%02d\local_testing_%02d’ % (GROUP, GROUP)
local_predict_path = ’.\Local\%02d\*localx.csv’ % GROUP
online_predict_path = ’.\Online\*.csv’

target = getLocalTestDatal()
local_predict , unzip_predict = getEnsembleTrainData()



online_predict = getEnsemblePredictData()
print ’\nReading_data_done_in_%.3fs’ % (time() — begin)
t = time()

if 0 == blending_choise:
gbrt = GradientBoostingRegressor (learning_rate=learning rate, n_estimators=n_estimators, max_depth=max_depth,
min_samples_split=min_samples_split)
gbrt. fit (local_predict , target)
print "\nGBRT_regression_done_in_%.3fs” % (time() — t)
t = time()
blending_paras = ’"GBRT:\n’
blending_paras += "\tScore:” + str(gbrt.score( local_predict , target))
blending_paras += "\n’
blending_paras += ’\tparams:’ + str(gbrt.get_params())
blending_paras += "\n’
ensemble_predict = gbrt.predict( online_predict )
blending_method = 'GBRT’
elif 1 == blending_choise:
linr = LinearRegression()
linr . fit (local_predict , target)
print "\nLinear_regression_done_in_%.3fs’ % (time() — t)
t = time()
blending_paras = ’LinearRegression:\n’
blending_paras += "\tScore:” + str(linr .score( local_predict , target))
blending_paras += "\n’
blending_paras += "\tcoef_:” + str(linr . coef_)
blending_paras += "\n’
ensemble_predict = linr. predict ( online_predict )
blending_method = ’LinearRegression’
elif 2 == blending_choise:
rf = RandomForestRegressor()
rf. fit (local_predict , target)
print "\nRandom.forest_regression_done_in_%.3fs’ % (time() — t)
t = time()
blending_paras = 'RandomForestRegressor:\n’
blending_paras += "\tScore:” + str(rf.score(local_predict , target))
blending_paras += "\n’
ensemble_predict = rf. predict ( online_predict )
blending_method = ’'RandomForestRegressor’
elif 3 == blending_choise:
ridgr = Ridge(alpha=0.1)
ridgr . fit ( local_predict , target)
print "\nRidge.regression_done_in_%.3fs’ % (time() — t)
t = time()
blending_paras = 'Ridge(alpha=0.1):\n’
blending_paras += "\tScore:” + str(ridgr .score( local_predict , target))
blending_paras += "\n’
blending_paras += "\tcoef_:” + str(ridgr . coef.)
blending_paras += "\n’
ensemble_predict = ridgr. predict ( online_predict )
blending_method = ’Ridge’

outfile = '%04d/> % folder_id + *%02d_" % GROUP + ’_EnsemblePredict_’ + ’_.join(params) + ’.csv’
outputFinalPredict(ensemble_predict, outfile)

print "\nPredicting_done_in_%.3fs’ % (time() — t)

print ’\nEnsemble_output._file:’, outfile

t = time()

predict_set = ||
outfiles = glob("%04d/*.csv’ % folder_id)
print ”\nEnsemble_Outfile_List_(Count:.%d)” % len(outfiles)
for outfile in outfiles :
print outfile
predict = ||
for line in file (outfile ):
parts = line. strip (). split (7,")
if parts[2] != ’stars’:
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predict . append(float(parts [2]) )

predict_set . append(predict)
ensemble_predicts = zip(x predict_set )
final_predict = []
for ep in ensemble_predicts:

final_predict .append(np.average(ep))
final outfile = ’%04d/’ % folder_id + *_FINAL_’ + ’_ join(params) + ’.csv’
outputFinalPredict( final_predict , final_outfile )
print "\n\nFinal_ensemble_output._file:’, final_outfile

print ’'\nFinal_ensemble._done._in_%.3fs’ % (time() — t)

print "\n\nTotal_Execution_Time: %.3fs’ % (time() — begin)

e BusinessNameAnalysis.py
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Generate BusinessNameAnalysis feature.

import re
from time import time
import json

business_name = {}
business_name_src = {}
bid_-map = {}
attribte_words = [’’]

def normalizeBusinessName(name._src):
words = re.split (" |,|&|—|"|/|#/\. 7, name_src)
for word in words:
if 1 == len(word):
if not word.isupper():
words.remove(word)
elif ’co’ == word.lower():
words.remove(word)
elif word.isdigit () :
words.remove(word)
else:
new_word = word.strip()
new_word = new_word.rstrip(’s’)
words[words.index(word)] = new_word
if 7.7 in words:
words.remove(’.)
if 77 in words:
words.remove(’’)
if ’\t’ in words:
words.remove(’\t’)
norm_name = ’.’.join(words).lower()
return norm_name

def GetBusinessIdMap():
th = time()
print ’Begin.loading_the_item.id_map._data’
content = open(’./itemmap.final’).read()
lines = content. split (*\n’)
for line in lines:
if not line:
continue
parts = line. split ("\t")
bid_map[parts[0]] = parts[1]
print ’Finish_loadint._the_item._id_map._data_in.’, time() — tb, ’_s’

def GetBusinessNamesFromFile(filename):
for line in file (filename):
js = json.loads(line)
bname = js['name’]
bid = js[’ business_id’]



51 bname = bname.replace
bname = bname.replace e0’, u'xe0’)

(w\xe9’, u'xe9’)

(
bname = bname.replace( ea’, u'xea’)

(

(

w\
u\x
u'\x
bname = bname.replace(uw’\xf1’, u’xf1’)
bname = bname.replace(u’\xfc’, w'xfc’)
56 bname = bname.replace(u’\xeb’, u’xeb’)
business_name_src[bid] = bname
bname = normalizeBusinessName(bname)
if bname in business_name:
business_name[bname].append(bid)
61 else:
business_name[bname] = [bid]

def GetBusinessNames():
tb = time()

66 print ’Begin_loading_and._nomalize_the_business.name’
GetBusinessNamesFromFile(’. /yelp_training_set/yelp_training_set_business. json’)
GetBusinessNamesFromFile(’. /final_test_set/ final_test_set_business .json’)
print ’Got.and_nomalize_the_business_.name._in_’, time() — tb

71 def SaveNormalizedBusinessName():
print ’Save_nomalized_business_.name’
bnames = business_name.keys()
print ’business_name_count._after_nomalize:_’, len(bnames)
bnames.sort()
76 featureFile = open(’./test/Qiang-%d_BusinessName_Normalized_Multi.txt’ % len(bnames),
featureFile . write(’%d\n’ % len(bnames))
for bname in bnames:
name_list = business_name[bname]
weight = 1.0/float (len (name_list))
81 for bid in name_list:
featureFile . write(’%s’ % bid_map[bid])
for bid in name._list:
featureFile . write(?\t%s:%f % (bid-map([bid], weight))
featureFile . write(’\n’)
86 featureFile . close ()
print ’Save_success!’

’W’)

if _name__ ==’__main__":
GetBusinessIdMap()
91 GetBusinessNames()
SaveNormalized BusinessName()

o BusinessNameWordAnalysis.py
Generate BusinessNameWordAnalysis feature.

import re
3 from time import time
import json

business_name = {}
business_name_src = {}
s bid-map = {}
attribte_words = "]
bname_dict = []

def normalizeBusinessName(name_src):
13 words = re.split (" |,|&|—]"|/|#]\. ”, name_src)
for word in words:
if 1 == len(word):
if not word.isupper():
words.remove(word)
18 elif ’co’ == word.lower():
words.remove(word)
elif word. isdigit () :
words.remove(word)
else:
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def

def

def

new_word = word.strip()
new_word = new_word.rstrip(’s’)
words[words.index(word)] = new_word
if .’ in words:
words.remove(’.’)
if 77 in words:
words.remove(”’)
if "\t’ in words:
words.remove(’\t’)

for word in words:
if word.lower() not in bname_dict:
bname_dict.append(word.lower())
norm_name = ’.’.join(words).lower()
return norm_name

GetBusinessIdMap():
tb = time()
print ’Begin_loading_the_item_id_map._data’
content = open(’./itemmap.final’).read()
lines = content.split (*\n’)
for line in lines:
if not line:
continue
parts = line. split ("\t")
bid_map[parts[0]] = parts[1]
print ’Finish_loadint_the_item.id_map._data_in.’, time() — tb, ’_s’

GetBusinessNamesFromFile(filename):

for line in file (filename):
js = json.loads(line)
bname = js['name’]
bid = js[’ business_id’]
bname = bname.replace(u’\xe9’, u’xe9’)
bname = bname.replace(u’\xe0’, u'xe0’)
bname = bname.replace(u’\xea’, u’xea’)
bname = bname.replace(uw\xf1’, u'xf1’)
bname = bname.replace(u’\xfc’, uw’xfc’)
bname = bname.replace(u’\xeb’, u’xeb’)
business_name_src[bid] = bname
bname = normalizeBusinessName(bname)
if bname in business_name:

business_name[bname].append(bid)

else:
business_name[bname] = [bid]
GetBusinessNames():
th = time()

print ’Begin.loading_and.nomalize_the_business.name’
GetBusinessNamesFromFile(’. /yelp_training_set/yelp_training_set_business.json’)
GetBusinessNamesFromFile(’./final test_set/ final_test_set_business .json’)

print ’Got.and.nomalize_the_business_.name.in.’, time() — tb

SaveNormalizedBusinessName():
print ’Save_nomalized._business._name’
bnames = business_name.keys()
print ’business_name_count._after_nomalize:_’, len(bnames)
bnames.sort()
featureFile = open(’./test/Qiang %d-BusinessName_WordIndex.txt’ % len(bnames), 'w’)
featureFile . write(’%d\n’ % len(bnames))
for bname in bnames:
bname_word_id = ||
for word in bname.split(’."):
index = bname_dict.index(word)
index = str(index)
if index not in bname_word_id:
bname_word_id.append (index)
for bid in business_name[bname]:
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featureFile . write(’%s\t%s:1\n’ % (bid_map[bid], :1\t’. join (bname_word_id)))

featureFile . close ()
print ’Save_success!’

if _name__ ==’_main__":
GetBusinessIdMap()
GetBusinessNames()
SaveNormalizedBusinessName()

BusinessStreetCluste.py
Generate BusinessStreetCluste feature.

import json
import math
import re

business_info = {}
address_info = {}
addr_detail_info = []
cluster_info = {}

def GetBusinessAddress():
print ’Get_business_address_begin...’

for line in open(’./ yelp_training set / yelp_training_set_business .json’):

js = json.loads(line)
bid = js[’ business_id’]
add = js[’ full_address ’]

business_info [bid] = [add]

if add not in address_info:
address_info [add] = [bid]

else:

address_info [add].append(bid)

for line in open(’./ yelp_test_set / yelp_test_set_business .json’):

js = json.loads(line)

bid = js[’ business_id’]

add = js[’ full_address ’]

business_info [bid] = [add]

if add not in address_info:
address_info [add] = [bid]

else:

address_info [add].append(bid)

print ’'Got.it!_Business_count:_.%d,_address_count:.%d” % (len(business_info), len(address_info))

def ClusteBusinessAddress(threshold):

print ’Cluster_begin ...’

for one in address_info:
addr = [one, address_info [one]]
detail = re.split (’\n|,|.", one)
addr.append(detail)
addr.append(—1)
addr_detail_info .append(addr)
cnt = len(addr_detail_info )
f = open(’./test/cluster.txt’, ’w’)
cluster_cnt = 0
for i in range(0, cnt):
addrl = addr_detail_info[i]
if addrllen(addrl)—1] > —1:

continue
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def

addrl = addrl[len(addrl)—2]
cluster_cnt +=1

f.write(str (addr_detail_info [i]) + "\n’)
addr_detail_info [i][len( addr_detail_info [i]) —1] = cluster_cnt
cluster_info [ cluster_cnt | = addr_detail_info [i ][0]
for j in range(i+1, cnt):
addr2 = addr_detail_info[j]
if addr2[len(addr2)—1] > —1:
continue
addr2 = addr2[len(addr2)—2]
sim = AddressSimilarity(addrl, addr2)
if sim > threshold:
addr_detail_info [j ][ len( addr_detail_info [j]) —1] = cluster_cnt
f.write(str ( addr_detail_info [j]) + "\n’)
f.close()
print ’Cluster.finish ! .Cluster.count:.%d’ % (cluster_cnt)

AddressSimilarity (addrl, addr2):
same_cnt = 0
for one in addrl:
if one in addr2:
same_cnt += 1
return float ((2+¢same_cnt))/float ((len(addrl) + len(addr2)))

GenerateClusterFeature():
print ’Generate_cluster_feature_begin ...
featureFile = open(’./test/ cluster_result .txt’,
featureFile . write(str (len( cluster_info )) + "\n’)
for one in addr_detail_info :
cluster_id = onel[len(one)—1]
for id in one[l]:
try:
src_addr = one[0].replace(’\n’, "\\n’)
src_addr = src_addr.replace(u’\xed’, ’\\xed’)
cluster_addr = cluster_info [ cluster.id ]. replace(’\n’, ’\\n’)
cluster_addr = cluster_addr.replace (u’\xed’, \\xed’)

k]

7W7)

featureFile .write(id + "\t + str( cluster-id ) + ’\t”’ + src_.addr + "”\t”’ + cluster_addr + *”\n’)

except Exception, e:
print e
print one
featureFile . close ()
print ’Generate_cluster_feature. finish !’

if _name__ == ’'__main__":

GetBusinessAddress()
ClusteBusinessAddress(0.5)
GenerateClusterFeature()

CategoryAnalysis.py

Generate CategoryAnalysis feature.

import json

category_rating = {}
review_rating = {}

for

line in file (’./ yelp_training_set / yelp_training_set_review .json’):
js = json.loads(line)
bid = js[’ business_id’]
rate = js[’stars’]
if bid in review_rating:
review_rating [bid |. append(rate)
else:
review_rating [bid] = [rate]
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for line in file (’./ yelp-training_set / yelp_training_set_business .json’):

js = json.loads(line)
cates = js[’ categories’]
bid = js[’ business_id’]
rate = review_rating[bid]
for cate in cates:
if cate in category_rating:
category_rating [cate] += rate
else :
category._rating [cate] = rate

print ’category._count:’, len(category_rating)

import numpy as np
cates = category_rating.keys()
cates_sort_by_std = {}
stds = ]
cates. sort ()
fout = open(’./test/CategroyRateAnalysis.txt’, "w’)
fout . write(’ category_count:_%d\n’ % len(cates))
for cate in cates:
rates = category._rating[cate]
avg = np.average(rates)
std = np.std(rates)
if std in cates_sort_by_std :
cates_sort_by _std [std ]. append(cate)
else:
cates_sort_by_std [std] = [cate]
stds.append(std)
rates . sort ()
fout.write(’—’ * 15 + cate + =7 % 15 + "\n’)
fout . write(’rate_count:_%d\n’ % len(rates))
fout . write(’average_rate: %f\n’ % avg)
fout . write(’rate_std: % f\n” % std)
fout.write(str (rates) + "\n’)
fout. close ()

stds. sort ()
fout = open(’./test/CategorySortedByStd.txt’, 'w’)
for std in stds:
for cate in cates_sort_by_std [std |:

fout.write(’—%15 + cate + '—’x15 + "\n’)

fout. write(’std: %f\n” % std)

rates = category_rating[cate]

for i in range(1,6):

fout . write(’ %d_stars_count:-%d\n’ % (i, rates.count(i)))

fout. close ()

CategoryWordIndez.py
Generate CategoryWordIndex feature.
import json

import re
import GetldMap

category_words = ||
def GetCategoryWord(category):

words = ]
for cat in category:
src_words = re. split ("_|&],”, cat)

for one in src_words:
if not one:
continue
if one[0] == "("
continue
new_word = one
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if one.endswith(’ies’):
new_word = one[:—3] + "y’

elif one.endswith(’s”):
new_word = one[:—1]

new_word = new_word.lower()

if new_word not in words:
words.append (new_word)

if new_word not in category_words:
category_words.append (new_word)

return words

business_cat = {}
for line in file (’./ yelp_training set / yelp_training_set_business .json’):
js = json.loads(line)
bid = js[’ business_id’]
category = js[’ categories’]
business_cat [bid] = GetCategoryWord(category)
for line in file (’./ final test_set / final test_set_business .json’):
js = json.loads(line)
bid = js[’ business_id’]
category = js[’ categories’]
business_cat [bid] = GetCategory Word(category)

word_cnt = len(category_words)
word_cnt +=1
categoryFile = open(’./test/Qiang %d_Business_Category WordIndex.csv’ % word_cnt, "w’)
categoryFile.write(’%d\n” % word_cnt)
id_map = GetIldMap.GetItemMap()
for bid in business_cat :
categoryFile.write(’ %s\t” % id_map[bid])
for word in business_cat [bid |:
categoryFile. write(’\t%d:1” % category_words.index(word))
if 0 == len(business_cat[bid]):
categoryFile.write(’\t%d:1” % (word_cnt—1))
categoryFile. write(’\n’)
categoryFile. close ()

CategroySelectionFeature.py
Generate CategroySelectionFeature feature.

import json

bid_cates = {}
cate_var = {}

for line in file (’./test /CateVar.txt’):
parts = line. strip () . split (’\t”)
if len(parts) < 4:
continue
cate = parts[0]
var = float (parts [3])
cate_var [cate] = var

import GetldMap
id_map = GetIldMap.GetItemMap()
useful_cates = ||

threshold = 1.6500

for line in file (’./ yelp_training set / yelp_training_set_business .json’):
js = json.loads(line)
bid = js[’ business_id’]
cates = js[’ categories’]
bid_map = id_map[bid]
clean_cate = [
for cate in cates:
if cate_var [cate] < threshold:
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clean_cate .append(cate)
if cate not in useful_cates :
useful_cates .append(cate)
if len(clean_cate) > 0:
bid_cates [bid-map] = clean_cate

fFile = open(’./test/Qiang %d_CategoryVarUnder%.04f_.txt” % (len(useful_cates), threshold), 'w’)

fFile . write(’%d\n’ % len(useful_cates))
for bid in bid_cates:
fFile . write(’%s’ % bid)
for cate in bid_cates[bid]:
fFile . write(’\t%d:1’ % useful_cates.index(cate))
fFile .write(’\n’)
fFile . close ()

CheckInAnalysis.py
Generate CheckInAnalysis feature.

import json
bid_checkin_info = {}

for line in file (’./ yelp_training set / yelp_training_set_checkin .json’):
js = json.loads(line)
checkin_info = js[’ checkin_info’]
bid = js[’ business_id’]
if bid not in bid_checkin_info :
bid_checkin_info [bid] = [0]*4
for key in checkin_info.keys():
cnt = checkin_info[key]
hour = int(key. split (’—) [0])
bid_checkin_info [bid ][ hour/6] += cnt

for line in file (’./ final_test_set / final test_set_checkin .json’):
js = json.loads(line)
checkin_info = js[’ checkin_info’]
bid = js[’ business_id’]
if bid not in bid_checkin_info :
bid_checkin_info [bid] = [0]*4
for key in checkin_info .keys():
cnt = checkin_info [key]
hour = int(key. split (’—7) [0])
bid_checkin_info [bid ][ hour/6] += cnt

import GetReviewIldMap
import numpy as np
id_map = GetReviewldMap.GetIdPairByRid()
user_checkin_info = {}
for rid in id_map:
uid, bid = id-map|rid]
if bid not in bid_checkin_info :
continue
if uid not in user_checkin_info :
user_checkin_info [uid] = np.array(bid_-checkin_info[bid])
else:
user_checkin_info [uid] += np.array(bid_checkin_info[bid])

ucheckFile = open(’./test/UserReviewBusinessCheckInTime.txt’, 'w’)
mostCheckInTime = ||
for uid in user_checkin_info :
ucheckFile.write(’—" % 30 4+ "\n’ + uid + "\n’)
for cnt in user_checkin_info [uid]:
ucheckFile.write(’%d." % cnt)
mostCheckIn = user_checkin_info[uid].max()
index = user_checkin_info [uid]. tolist () .index(mostCheckIn)
if index not in mostCheckInTime:
mostCheckInTime.append (index)
ucheckFile.write(’\n’)
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ucheckFile. close ()

import GetldMap
uid_map = GetIdMap.GetUserMap()
f_ent = len(mostCheckInTime)

mostCheckInFeature = open(’./test/Qiang_%d_UserCheckInMost_4_TimeBin.txt’ % f_cnt, 'w’)

mostCheckInFeature.write(’%d\n’ % f_cnt)

for uid in user_checkin_info :
mostCheckIn = user_checkin_info[uid].max()
index = user_checkin_info [uid]. tolist () .index(mostCheckIn)
mostCheckInFeature.write(’%s\t%d:1\n’ % (uid-map[uid], index))

mostCheckInFeature.close()

CoordinateCluster.py
Generate CoordinateCluster feature.

import time as time

import numpy as np

import pylab as pl

import mpl_toolkits.mplot3d.axes3d as p3

from sklearn. cluster import Ward

from sklearn.datasets.samples_generator import make_swiss_roll
import json

def GetItemIdMap():
bid_map = {}
for line in open(’./itemmap.final’):
parts = line. split ("\t’)
bid_map|[parts[0]] = int(parts [1])
return bid_map

def GetCoordinateData():
print ’Get_business_coordinate_begin...’
tb = time.time()
coordinates = ]
business = {}
bid_map = GetItemIdMap()
for line in open(’./ yelp_training set / yelp_training_set_business .json’):
js = json.loads(line)
bid = js[’ business_id’]
lon = float (js[’longitude’])
lat = float(js [’ latitude’])
coordinates.append([lon, lat])
id = "%t %t % (lon, lat)
if id in business:
business [id ]. append (bid_map[bid])
else:

business[id] = [bid_-map|[bid]]

for line in open(’./ final_test_set / final test_set_business .json’):
js = json.loads(line)
bid = js[’ business_id’]
lon = float (js[’longitude’])
lat = float(js [’ latitude’])
coordinates.append([lon, lat])
id ="%f % % (lon, lat)
if id in business:
business [id ]. append (bid_map[bid])
else:

business[id] = [bid_map|[bid]]
print ’Loading.data._done_in_%s._seconds’ % str(time.time()—tb)

return coordinates, business



51

56

61

66

71

76

81

86

14

coordinates, business = GetCoordinateData/()

choise =0
clusters_.num = 50
if 0 == choise:

print (” Compute_unstructured._hierarchical._clustering...”)
st = time.time()
ward = Ward(n_clusters=clusters_num).fit(coordinates)
label = ward.labels_
print (” Cluster.done!._Elapsed._time:_”, time.time() — st)
print (”Number_of_points:_”, label. size )

elif 1 == choise:

from sklearn.neighbors import kneighbors_graph
connectivity = kneighbors_graph(coordinates, n_neighbors=10)

print (” Compute_structured_hierarchical._clustering...”)

st = time.time()

ward = Ward(n_clusters=clusters_num, connectivity=connectivity).fit(coordinates)
label = ward.labels_

print (”Elapsed._time:.”, time.time() — st)

print (”Number_of_points:_”, label. size )

lid =0
cFile = open(’./test/Qiang_%d_Coordinate_HierarCluster_%d.txt’ % (clusters_num, choise), 'w’)
cFile.write(’%d\n’ % clusters_num)
for point in coordinates:

pid = "%t % % (point[0], point [1])

for bid in business|pid]:

cFile . write(’%d\t%d:1\n’ % (bid, label[lid]))

lid +=1
cFile. close ()
print ’Finish_all |_Elapsed_time:.’, time.time() — st

CoordinatesAnalyse.py
Generate CoordinatesAnalyse feature.

import json
import math
import re

coordinate = {}
lons = ||

def GetCoordinates():

print ’'Get_business_coordinate_begin...’

for line in open(’./ yelp_training_set / yelp_training_set_business .json’):
js = json.loads(line)
bid = js[’ business_id’]
lon = float (js [ longitude’])
lat = float(js [’ latitude’])
if lon in coordinate:

coordinate[lon ]. append ({lat:bid})
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else:
coordinate[lon] = [{lat:bid}]
lons.append(lon)

for line in open(’./ yelp_test_set / yelp_test_set_business .json’):
js = json.loads(line)
bid = js[’ business_id’]
lon = float (js[’longitude’])
lat = float(js [’ latitude’])
if lon in coordinate:
coordinate[lon ]. append({lat:bid})
else:
coordinate[lon] = [{lat:bid}]
lons.append(lon)

def SaveOrderedCoordinates():
sFile = open(’coordinate_sort.txt’,
lons. sort ()
for lon in lons:
coordinate[lon ]. sort ()
for pair in coordinate[lon]:
sFile . write(’%.6£\t%.6£\t%s\n’ % (lon, pair.keys() [0], pair.values() [0]))
sFile .write(’\n’)
sFile . close ()

’W,)

if _name__ == ’__main__:
GetCoordinates()
SaveOrderedCoordinates()

o GenerateUserRegisterDate.py

2

7

12

17

27

32

Generate GenerateUserRegisterDate feature.

import os

import time

import numpy

import json

import math

from scipy. cluster .vq import vq, kmeans, whiten,kmeans2
import matplotlib.pyplot as plt

import random

UserCount = 55965
ItemCount = 14334

user_time={}
item_time={}

ui_time={}

user_f={}
item_f={}

maxtime=0
mintime=1el5

for line in open(’./ yelp_training set / yelp_training set_review .json’):
js = json.loads(line)
uid = js[’ user_id’]
bid = js[’ business_id’]
timestamp = math.log(time.mktime(time.strptime(js['date’],’ %Y —%m—%d’)),2)

if maxtime<timestamp:
maxtime=timestamp
if mintime>timestamp:
mintime=timestamp
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ui_time [(uid,bid)]=timestamp

if uid in user_time:

user_time[uid ]. append (timestamp)
else:

user_time[uid]=[timestamp]
if bid in item_time:

item_time[bid ]. append (timestamp)
else:

item_time[bid]=[timestamp]

print ’Read_Data_Over!’

for line in open(’./ final_test_set / final test_set_review .json’):
js = json.loads(line)
uid = js[’ user_id’]
bid = js[’ business_id’]

if bid in item_time:
ui_time [( uid,bid)]=min(item_time[bid])
elif uid in user_time:
ui_time [(uid,bid)]=min(user_time[uid])
else:
ui_time [(uid,bid)]=random.random()*(maxtime—mintime)+mintime

print len(ui-time)

from GetldMap import GetUserMap
user_map = GetUserMap()
size = 100
fout = open(’./test/Qiang_%d_UserFirstReview TimeBin.txt’ % (size + 1),’w’)
fout . write(’%d\n’%(size+1))
for uid in user_map:
if uid in user_time:
u_time = min(user_time[uid])
cid = int(float (u_time—mintime—1e—8)/(maxtime—mintime)x*size)
fout. write(’ %s\t%d:1\n’ % (user_map[uid], cid))
else:
fout . write(’ %s\t%d:1\n’ % (user-map[uid], size))
fout . close ()
exit (0)

Generate WeekdayOrWeekendDayCheckin.py
Generate GenerateWeekdayOrWeekendDayCheckin feature.

import json
from GetldMap import GetltemMap

def GetCheckInInfo(checkin file):
for line in file ( checkin file ):
js = json.loads(line)
bid = js[’ business_id’]
check_in = js[’ checkin_info’]
weekend_cnt = 0
weekday_cnt = 0
for keys in check_in.keys():
parts = keys.split (’—7)
if 1 < int(parts[1]):
weekday_cnt += check_in[keys]
else:
weekend_cnt += check_in[keys|
check_in_info [bid] = 1 if weekday_cnt > weekend_cnt else 0

check_in_info = {}
item_map = GetltemMap()
GetCheckInInfo(’./yelp_training_set / yelp_training_set_checkin .json”)
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GetCheckInlInfo(’./ final test_set / final test_set_checkin .json’)

fFile = open(’./test/Qiang-3_CheckInWeekdayOrWeekendDay.txt’, "w’)
fFile . write(’3\n’)
for bid in item_map:
if bid in check.in_info :
fFile . write(’ %s\t%d:1\n’ % (item_map[bid], check_in_info[bid]))
else:
fFile . write(’ %s\t2:1\n’ % item_map|bid])
{File . close ()

fFile = open(’./test/Qiang-2_HaveCheckInOrNot.txt’, 'w’)
fFile . write(’2\n’)
for bid in item_map:
if bid in check-in_info :
fFile .write(’ %s\t1:1\n’ % (item_map[bid]))
else:
fFile . write(’ %s\t0:1\n’ % item_map[bid])
{File . close ()

Street.py
Generate Street feature.

import json
import math
import re

business_info = {}
address_info = {}
addr_detail_info = ||
cluster_info = {}

item_map = {}
) ) ) )

streetFlags = [’'rd’, ’road’, ’ave’, ’av’, ’avenue’, 'blvd’, ’'boulevard’, ’pkwy’, 'parkway’, ’dr

) ’

way’, 'fwy’, ’freeway’, ’'In’, ’la’, ’lane’, ’'ct’, ’'court’, ’sq’, ’square’,

streetAddr = {’rd’ : [’rd’, ’road’],
ave’ @ [Tave’, ’av’, ’avenue’],
"blvd’ : [’blvd’, ’'boulevard’],
‘pkwy’ : [’pkwy’, ’parkway’],
‘dr’ ¢ [’dr’, ’drive’],
st’ o [’st?, Tstreet’],
way' : [way'],
fwy’ @ [Pfwy’, freeway’],

‘In’ : ['In’, ’la’, ’lane’],
et? ¢ [Tet’, ’cour’],

'sq’ : [’sq’, ’square’],
eir? ¢ [Tcir’, circle ']}

def CleanStreet(street):
if "#in street:
street = street [: street .index("#’)]
addrs = re. split (r’ |\.|, 7, street)
try:
int (addrs|[0])
addrs.remove(addrs[0])
except:
print ’Nocstreet_.number’

if 'n’ in addrs:
addrs.remove(’'n’)
elif ’s’ in addrs:
addrs.remove(’s’)
elif ’e’ in addrs:
addrs.remove(’e’)
elif ’w’ in addrs:
addrs.remove(’w’)
elif 'north’ in addrs:

)

, drive’, ’st’, ’street’,

k]
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def

—

def

addrs.remove(’'north’)
elif ’south’ in addrs:
addrs.remove(’south’)
elif ’east’ in addrs:
addrs.remove(’east’)
elif ’west’ in addrs:
addrs.remove('west’)
elif 'nw’ in addrs:
addrs.remove('nw’)
elif 'nw’ in addrs:
addrs.remove('nw’)
if 77 in addrs:
addrs.remove(’”)
if ’. in addrs:
addrs.remove(’.)

newAddr = ]
for addr in addrs:
if addr.lower() in streetFlags:
newAddr.append(addr)
break
newAddr.append(addr)
addrs = newAddr

for addr in streetAddr:
if addrs[len(addrs)—1].lower() in streetAddr[addr]:
addrs(len (addrs)—1] = addr

return ’

.’ .join (addrs)
GetStreetInfo( full_address ):
full_address = full_address.replace(u’\xed’, u’xed’)
full_address = full_address .lower|()
addrs = full_address. split (’\n’)
pat = r’\d+7\s+?[nswe]{1,2}\.{0,1}_.+7
for addr in addrs:
tmp = addr.replace(’south’, ’s’)
tmp = tmp.replace('north’, 'n’)
tmp = tmp.replace('west’, 'n’)
tmp = tmp.replace(’east’, ’e’)
if re.match(pat, tmp, re.S):
return CleanStreet(addr)
words = re.split ("= |\.’, addr)
if words|len(words)—1].lower() in streetFlags:
return CleanStreet(addr)
for word in words:
if word.lower() in streetFlags:
return CleanStreet(addr)

return ’’

GetBusinessAddress():
print ’'Get_business_address_begin...’
streetFile = open(’./test/ streets_precise .txt’, 'w’)
for line in open(’./ yelp_training_set / yelp_training_set_business .json’):
js = json.loads(line)
bid = js[’ business_id’]
add = js[’ full_address ']
add = add.replace(u’\xed’, u’xed’)
business_info [bid] = add.replace(’\n’, "\\n’)

)

street = GetStreetInfo(add)
if street not in address_info:
address_info [ street | = [bid]
else :
address_info [ street |. append(bid)
streetFile .write(bid + \t’ + street + ’\n’)
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for line in open(’./ final test_set / final test_set_business .json’):
js = json.loads(line)
bid = js[’ business_id’]
add = js[’ full_address ']
add = add.replace(u’\xed’, u’xed’)
business_info [bid] = add.replace(’\n’, "\\n’)
street = GetStreetInfo(add)
if street not in address_info:
address_info [ street | = [bid]
else:
address_info [ street |. append(bid)
streetFile . write(bid + "\t’ 4+ street + ’\n’)
streetFile . close ()

def GetItemMap():
for line in file ("itemmap.final”):
if not line:
continue
parts = line. strip () . split (’\t”)
item_map[parts[0]] = parts[1]

def SaveStreetClusterFileAndFeatureFile():
streetCFile = open(’./test/ streetClusters_precise .txt’, 'w’)
streetMissFile = open(’./test/businessMissStreet.txt’, 'w’)
featureFile = open(’./test/Qiang %d_Street.txt’ % len(address_info), 'w’)
featureFile . write(’%d\n’ % len(address_info))
cid =0
for one in address_info:
if >’ == one:
for bid in address_info [one]:
streetMissFile . write(bid + ’\t’ + business_info [bid] + "\n’)
for bid in address_info [one]:
streetCFile.write(bid + ’\t’ + str(cid) + ’\t’ + one + "\n’)
featureFile . write(’%s\t%d:1\n’ % (item_map[bid], cid))
cid +=1
streetCFile . close ()
streetMissFile . close ()

’

)

print 'Got.it!’

if _name__ == "__main__":
GetBusinessAddress()
GetItemMap()
SaveStreetClusterFileAndFeatureFile()

StreetAnalyse.py
Generate StreetAnalyse feature.

import json
import math
import re

business_info = {}
address_info = {}
full_address = {}
addr_detail_info = []
cluster_info = {}

def GetStreetInfo( full_address ):
full_address = full_address .replace(u’\xed’, u’xed’)
addrs = full_address. split (*\n’)
addr = addrs[0]
addrs = addr.split(’.")
try:
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int (addrs|0])
addrs.remove(addrs[0])

except:
print ’No_street_number’

if "N’ in addrs:
addrs.remove(’N’)

elif 'S’ in addrs:
addrs.remove(’S’)

elif ’E’ in addrs:
addrs.remove(’E’)

elif "W’ in addrs:
addrs.remove("W”)

return '’ . join (addrs)

def GetBusinessAddress():
print ’'Get_business_address_begin...’

for line in open(’./ yelp_training set / yelp_training_set_business .json’):
js = json.loads(line)
bid = js[’ business_id’]
add = js[’ full_address ’]
add = add.replace(u’\xed’, u’xed’)
full_address [bid] = add

for line in open(’./ yelp_test_set / yelp_test_set_business .json’):
js = json.loads(line)
bid = js[’ business_id’]
add = js[’ full_address ']
add = add.replace(u’\xed’, u’xed’)
full_address [bid] = add

=)

def SaveStreetByEnter():
sFile = {}
for bid in full address :
addrs = full_address [bid]. split (*\n’)
if str(len(addrs)) not in sFile:
sFile [str (len(addrs))] = open(’./test/StreetWith’ + str(len(addrs)) + 'Enter.txt’, ’w’)
sFile [str (len(addrs)) ]. write(bid + ’\t’ + ’o|_.".join (addrs) + "\n’)
for one in sFile:
sFile [one]. close ()

if _name__ ==’'__main__":
GetBusinessAddress()
SaveStreetByEnter()

StreetDirection.py
Generate StreetDirection feature.

import json
import math
import re

business_info = {}
address_info = {}
addr_detail_info = []
cluster_info = {}
item_map = {}
streetFlags = ['rd’, ’road’, ’ave’, ’av’, ’avenue’, ’blvd’, ’boulevard’, 'pkwy’, ’parkway’, 'dr’, ’drive’, ’st’, ’street’,
way’, 'fwy’, 'freeway’, ’In’, ’la’, ’lane’, ’ct’, ’court’, ’sq’, ’square’, ’cir’, ’circle’]
streetAddr = {’vrd’ : ['rd’, ’road’],
‘ave’ @ [Tave’, ’av’, ’avenue’],
‘blvd’ : [’blvd’, ’boulevard’],
'pkwy’ : [’pkwy’, ’parkway’],
"dr’ : [’dr’, drive’],
st? o [’st?, street’],

I I

way : ["way'],

)
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twy’ : [Pfwy’, 'freeway’],

‘In’ : ['In’, ’la’, ’lane’],

et? ¢ [’et’, cour’],
’sq’ : [’sq’, ’square’],
cir? ¢ [Tcir’, circle ']}

def CleanStreet(street):
if "#’ in street:

def

street = street [: street .index("#”)]

addrs = re.split (r’ |\.], 7, street)

try:

int (addrs|[0])
addrs.remove(addrs[0])

except:

print ’Nocstreet_.number’

if ’'n’

in addrs:

147

return ‘n
elif ’s’
return ’s
elif e’
return ‘e
elif ’w’ in addrs:
return 'w’
elif ’'north’ in addrs:

in addrs:
7 7

in addrs:

140

return 'n’
elif ’south’ in addrs:
return ’s’

elif ’east’ in addrs:

return ’e

’

elif 'west’ in addrs:

I xr?

return 'w
elif 'nw’ in addrs:
return 'nw’
elif ’ne’ in addrs:
return ’ne’
elif ’sw’ in addrs:
return 'sw’
elif ’se’ in addrs:
return ’se’

else:

return

L)

GetStreetInfo( full_address ):
full_address = full_address.replace(u’\xed’, u’xed’)
full_address = full_address.lower ()
addrs = full_address. split (*\n’)

pat = r’\d+7\s+?[nswel]{1,2}\.{0,1}_.+7

for addr in addrs:
tmp = addr.replace(’south’, ’s’)
tmp = tmp.replace(’north’, 'n’)
tmp = tmp.replace('west’, 'n’)
tmp = tmp.replace(east’, ’e’)
if re.match(pat, tmp, re.S):

return CleanStreet(addr)

words = re.split (" |\.”, addr)
if words[len(words)—1].lower() in streetFlags:

return CleanStreet(addr)

for word in words:

return

El

if word.lower() in streetFlags:

return CleanStreet(addr)

I

def GetBusinessAddress():
print ’'Get_business_address_begin...’

streetFile = open(’./test/ streets_precise .txt’
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for line in open(’./ yelp_training set / yelp_training_set_business .json’):
js = json.loads(line)
bid = js[’ business_id’]
add = js[’ full_address ']
add = add.replace(u’\xed’, u’xed’)
business_info [bid] = add.replace(’\n’, "\\n’)

street = GetStreetInfo(add)
if street not in address_info:
address_info [ street | = [bid]
else:
address_info [ street ]. append (bid)
streetFile .write(bid + \t’ + street + ’\n’)

for line in open(’./ final test_set / final test_set_business .json’):
js = json.loads(line)
bid = js[’ business_id’ ]
add = js[’ full_address ’]
add = add.replace(u’\xed’, u’xed’)
business_info [bid] = add.replace(’\n’, "\\n’)

street = GetStreetInfo(add)
if street not in address_info:
address_info [ street | = [bid]
else:
address_info [ street |. append (bid)
streetFile . write(bid + "\t’ + street + ’\n’)
streetFile . close ()

def GetItemMap():
for line in file ("itemmap.final”):
if not line:
continue
parts = line. strip () . split (’\t”)
item_map[parts[0]] = parts[1]

def SaveStreetClusterFileAndFeatureFile():

featureFile = open(’./test/Qiang_%d_StreetDirection.txt’ % len(address_info), ’w’)
featureFile . write(’%d\n’ % len(address_info))
cid =0
for one in address_info:

for bid in address_info [one]:

featureFile . write(’%s\t%d:1\n’ % (item_map[bid], cid))

cid +=1

featureFile . close ()

print ’Got.it!’

if _name__ == ’__main__:
GetBusinessAddress()
GetItemMap()
SaveStreetClusterFileAndFeatureFile()

Street WithDirection.py
Generate StreetWithDirection feature.

import json
import math
import re

business_info = {}
address_info = {}
addr_detail_info = ||
cluster_info = {}
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item_map = {}

streetFlags = ['rd’, ’road’, ’ave’, ’av’, ’avenue’, ’blvd’, ’boulevard’, 'pkwy’, ’parkway’, 'dr’, ’drive’,
way’, 'fwy’, 'freeway’, ’In’, 'la’, ’lane’, ’ct’, ’court’,

I

streetAddr = {’vrd’ : ['rd’, ’road’],

‘ave’ @ [Tave’, ’av’, ’avenue’],

‘blvd’ : [’blvd’, ’boulevard’],
'pkwy’ : [’pkwy’, ’parkway’],
"dr’ ¢ [’dr’, drive’ ],

st? o [’st?, street’],
way : [way'l,

fwy’ @ [Pfwy’, 'freeway’],

‘In” ¢ [’In’, ’la’, ’lane’],
et 2 [’et’, Tcour’],

’sq” : [’sq’, ’square’],
eir’ ¢ [Tcir’, circle ']}

def CleanStreet(street):

def

def

if '#’in street:
street = street [: street .index(’#)]
addrs = re.split (r’o |\.|, 7, street)
try:
int (addrs|[0])
addrs.remove(addrs[0])
except:
print ’No_street_number’

if 77 in addrs:
addrs.remove(’")

if ’.7 in addrs:
addrs.remove(’.)

newAddr = ||
for addr in addrs:
if addr.lower() in streetFlags:
newAddr.append(addr)
break
newAddr.append(addr)
addrs = newAddr

for addr in streetAddr:

if addrs[len(addrs)—1].lower() in streetAddr[addr]:

addrs(len (addrs)—1] = addr

return ’

.’ .join (addrs)
GetStreetInfo( full_address ):
full_address = full_address.replace(u’\xed’, u’xed’)
full_address = full_address .lower|()
addrs = full_address. split (’\n’)
pat = r’\d+7\s+?[nswe]{1,2}\.{0,1}_.+7
for addr in addrs:
tmp = addr.replace(’south’, ’s’)
tmp = tmp.replace('north’, 'n’)
tmp = tmp.replace('west’, 'n’)
tmp = tmp.replace(’east’, ’e’)
if re.match(pat, tmp, re.S):
return CleanStreet(addr)
words = re.split ("= |\.’, addr)
if words(len(words)—1].lower() in streetFlags:
return CleanStreet(addr)
for word in words:
if word.lower() in streetFlags:
return CleanStreet(addr)

return ’

GetBusinessAddress():
print ’Get_business_address_begin...’

)

)
5q,

’square’,

)

Pcir’,

’ circle 7]

'st’, ’street’,

)



78 streetFile = open(’./test/ streets_precise .txt’, 'w’)

for line in open(’./ yelp_training set / yelp_training_set_business .json’):
js = json.loads(line)
bid = js[’ business_id’]
add = js[’ full_address ']
83 add = add.replace(u’\xed’, u’xed’)
business_info [bid] = add.replace(’\n’, "\\n’)

street = GetStreetInfo(add)
if street not in address_info:
88 address_info [ street | = [bid]
else:
address_info [ street |. append(bid)
streetFile .write(bid + ’\t’ + street + ’\n’)

93 for line in open(’./ final test_set / final test_set_business .json’):
js = json.loads(line)
bid = js[’ business_id’]
add = js[’ full_address ']
add = add.replace(u’\xed’, u’xed’)
98 business_info [bid] = add.replace(’\n’, "\\n’)
street = GetStreetInfo(add)
if street not in address_info:
address_info [ street | = [bid]
else:
103 address_info [ street |. append (bid)
streetFile . write(bid + "\t’ + street + ’\n’)
streetFile . close ()

def GetItemMap():
108 for line in file ("itemmap.final”):
if not line:
continue
parts = line. strip () . split (’\t”)
item_map[parts[0]] = parts[1]
113
def SaveStreetClusterFileAndFeatureFile():
featureFile = open(’./test/Qiang-%d_StreetWithDirection.txt’ % len(address_info), 'w’)
featureFile . write(’%d\n’ % len(address_info))
cid =0
118 for one in address_info:
for bid in address_info [one]:
featureFile . write(’%s\t%d:1\n’ % (item_map[bid], cid))
cid +=1
featureFile . close ()
123

print ’Got.it!’

128 if _name__ ==__main__":
GetBusinessAddress()
GetItemMap()
SaveStreetClusterFileAndFeatureFile()

o UserBusinessName.py
Generate UserBusinessName feature.

import GetReviewldMap
import GetldMap

bid_sname_map = {}

for line in file (’./ test /Qiang-9998_BusinessName_Normalized.txt’):
parts = line. strip (). split ("\t’)
8 if len(parts) < 2:
continue
sname = parts[1].split (7:7) [0]
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bid_sname_map[parts[0]] = sname

id_map = GetReviewldMap.GetIdPairByRid()
uid_map = GetldMap.GetUserMap()
bid_map = GetIdMap.GetItemMap()

uid_sname_map = {}
all_sname = ]
for rid in id_map:
uid, bid = id_map|rid]
uid = uid_map[uid]
bid = bid_map[bid]
sname = bid_sname_map[bid]
if sname not in all_sname:
all_sname.append(sname)
if uid in uid_sname_map:
if sname not in uid-sname_map|uid]:
uid_sname_map[uid].append (sname)
else:
uid_sname_map[uid] = [sname]

fcnt = len(all_sname)
fFile = open(’./test/Qiang_%d_UserBusinessName.txt’ % f_cnt, 'w’)
fFile . write(’%d\n’ % f_cnt)
for uid in uid_sname_map:
fFile . write(’ %s\t%s’ % (uid, ":1\t’. join (uid_sname_map(uid])) + *:1\n’)
fFile . close ()

UserBusinessName Tail.py
Generate UserBusinessNameTail feature.

import GetReviewldMap
import GetldMap
import json

bid_city_map = {}
all_cname = ]

for line in file (’./ yelp_training set / yelp_training_set_business .json’):
js = json.loads(line)
bid = js[’ business_id’]
city = js[’name’]
city = city.lower|()
city = city. split (’.7)[—1]
bid_city -map[bid] = city
if city not in all_cname:
all_cname.append(city)

for line in file (’./ final_test_set / final test_set_business .json’):
js = json.loads(line)
bid = js[’ business_id’]
city = js[’name’]
city = city.lower()
city = city. split (".”)[—1]
bid_city_map[bid] = city
if city not in all_cname:
all_cname.append(city)

print len(all_cname)

id-map = GetReviewldMap.GetIdPairByRid()
uid_-map = GetIldMap.GetUserMap()

bid_map = GetldMap.GetltemMap()

uid_city_map = {}

for rid in id_map:
uid, bid = id-map|rid]
cname = bid_city_map[bid]
uid = uid_map[uid]



bid = bid_map[bid]
cname = all_cname.index(cname)
cname = str(cname)
if uid in uid_city_map:
42 if cname not in uid_city_map]uid]:
uid_city_map|uid]. append(cname)
else:
uid_city_map[uid] = [cname]

a7 foent = len(all_cname)
fFile = open(’./test/Qiang_%d_User_BusinessNameTail.txt’ % f_cnt, "w’)
fFile . write(’%d\n’ % f_cnt)
for uid in uid_city_map:
fFile . write(’ %s\t%s’ % (uid, ’:1\t’. join (uid_city_map[uid])) + ":1\n’)
52 fFile. close ()

o UserCategoryHistory.py
Generate UserCategoryHistory feature.

import json

user_cate_his = {}
item_cates = {}
useful_cates = []

for line in file (’./ yelp_training set / yelp_training_set_business .json’):
js = json.loads(line)
item_cates[js [’ business_id’]] = js[’ categories’]

12 for line in file (’./ yelp_training_set / yelp_training_set_review .json’):
js = json.loads(line)
uid = js[’ user-id’]
bid = js[’ business_id’]
if uid not in user_cate_his :
17 user_cate_his [uid] = ]
for cate in item_cates[bid]:
if cate not in user_cate_his [uid]:
user_cate_his [uid ]. append(cate)
if cate not in useful_cates :
22 useful_cates .append(cate)

import GetldMap
id_map = GetIldMap.GetUserMap()
fFile = open(’./test/Qiang-%d_UserCategoryHistory.txt’ % len(useful_cates), 'w’)
27 fFile .write(’%d\n’ % len(useful_cates))
for uid in user_cate_his :
if len(user_cate_his [uid]) ==
continue
fFile . write (id_map]uid])
32 for cate in user_cate_his [uid]:
fFile .write("\t%d:1” % useful_cates.index(cate))
fFile . write(’\n’)

{File . close ()

o UserCityFeature.py
Generate UserCityFeature feature.
import GetReviewldMap

2 import GetldMap
import json

bid_city_map = {}
all_cname = ||

for line in file (’./ yelp_training set / yelp_training_set_business .json’):
js = json.loads(line)
bid = js[’ business_id’]



cite = js[’city’]

12 cite = cite.lower|()
bid_city_map[bid] = cite
if cite not in all_cname:

all_cname.append(cite)

17 for line in file (’./ final test_set / final test_set_business .json’):
js = json.loads(line)
bid = js[’ business_id’]
cite = js[’city’]
cite = cite.lower()
22 bid_city_map[bid] = cite
if cite not in all_cname:
all_cname.append(cite)

id_-map = GetReviewldMap.GetIdPairByRid()
27 uid-map = GetIldMap.GetUserMap()
bid_map = GetldMap.GetltemMap()

uid_city_map = {}
for rid in id_map:
32 uid, bid = id_map|rid]
cname = bid_city_map][bid]
uid = uid_map[uid]
bid = bid_map[bid]
cname = all_cname.index(cname)
37 cname = str(cname)
if uid in uid_city_map:
if cname not in uid_city_map|uid]:
uid_city_map|uid]. append(cname)
else:
42 uid_city_map[uid] = [cname]

f.ent = len(all_cname)
fFile = open(’./test/Qiang-%d_UserCity.txt’ % f_cnt, "w’)
fFile .write(’%d\n” % f_cnt)
47 for uid in uid_city_map:
fFile . write(’ %s\t%s’ % (uid, :1\t’ . join (uid_city_map[uid])) + :1\n’)
fFile . close ()

o UserStreetName.py
Generate UserStreetName feature.
import GetReviewldMap
import GetldMap

bid_sname_map = {}

for line in file (7./test /Qiang-1264_Street.txt’):
parts = line. strip (). split ("\t’)
if len(parts) < 2:

continue
10 sname = parts[1].split (*:”) [0]
bid_sname_map[parts[0]] = sname

id_map = GetReviewldMap.GetIdPairByRid()
uid_map = GetIdMap.GetUserMap()
15 bid-map = GetIdMap.GetItemMap()

uid_sname_map = {}

all_sname = |]
for rid in id_map:
20 uid, bid = id-map|rid]

uid = uid_map[uid]
bid = bid_map[bid]
sname = bid_sname_map[bid]
if ’0’ == sname:
25 continue
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sname = int(sname)
sname —=
sname = str(sname)
if sname not in all_sname:
all_sname.append(sname)
if uid in uid-sname_map:
if sname not in uid_sname_map[uid]:
uid_sname_map[uid].append(sname)
else:
uid_sname_map[uid] = [sname]

f_cnt = len(all_sname)
fFile = open(’./test/Qiang %d_UserStreetName.txt’ % f_cnt, 'w’)
fFile . write(’%d\n’ % f_cnt)
for uid in uid_sname_map:
fFile .write(’ %s\t%s” % (uid, ":1\t’.join (uid_sname_map[uid])) + :1\n’)
fFile . close ()

Zipcode.py
Generate Zipcode feature.

import numpy
import json
import math
import re

business_info = {}
address_info = {}
addr_detail_info = ||
item_map = {}

def GetBusinessAddress():
print ’Get_business_address_begin...’
for line in open(’./ yelp-training set / yelp_training_set_business .json’):
js = json.loads(line)
bid = js[’ business_id’]
add = js[’ full_address ’]

business_info [bid] = [add]

if add not in address_info:
address_info [add] = [bid]

else:

address_info [add].append(bid)

for line in open(’./ final test_set / final test_set_business .json’):
js = json.loads(line)
bid = js[’ business_id’]
add = js[’ full_address ']

business_info [bid] = [add]

if add not in address_info:
address_info [add] = [bid]

else:

address_info [add].append(bid)
print ’Got.it!_Business_count:_.%d,_address_count:.%d’ % (len(business_info), len(address_info))

def ClusteBusinessAddress():
print ’Cluster_begin ...’

for one in address_info:
addr = [one, address_info [one]]
detail = re.split ("\n|,’, one)
addr.append(detail)
addr_detail_info .append(addr)
print ’Cluster. finish !’

def GetItemMap():
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for line in file (”itemmap.final”):
if not line:
continue
parts = line. strip () . split (’\t”)
item_map[parts[0]] = parts[1]

def GenerateClusterFeature():
print ’Generate_cluster_feature_begin ...’
zipcodes = {}

wrongs = ||
stat = {}
zipcodeset = {}
maxld =1
for one in addr_detail_info :
pat = r’ \w+7_(\d+)’
cnt = len(one[len(one)—1])
if cnt not in stat:
stat [ent] = 1
else:
stat [ent] +=1
ret= re.search(pat, one[len(one)—1][len(one[len(one)—1])—1])
if not ret:
wrongs.append(one)
else:
zipcode = str(ret.group(1))
if zipcode in zipcodeset:
zipcodeid = zipcodeset|zipcode]
else:
zipcodeid = maxId
zipcodeset [zipcode] = maxId
maxld +=1
for id in one[1]:
zipcodes|[id] = zipcodeid
featureFile = open(’./test/Qiang_%d_zipcode.txt’ % maxId, "w’)
featureFile . write(’ %d\n’ % maxId)
for bid in zipcodes:
featureFile . write(’ %s\t%d:1\n’ % (item_map[bid], zipcodes[bid]))
for one in wrongs:
for bid in one[l]:
featureFile . write(’%s\t0:1\n’ % (item_map[bid]))
featureFile . close ()

print ’zip_code_count:%d’ % maxId
print ’Generate_cluster_feature. finish !’

if _name__ =="__main__":
GetBusinessAddress()
GetItemMap()
ClusteBusinessAddress()
GenerateClusterFeature()



