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An Analysis Scheme Design of Customer Spending Pattern
using Text Mining
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Abstract In this paper, we propose an analysis scheme of customer spending pattern using text
mining. In proposed consumption pattern analysis scheme, first we analyze user's rating similarity
using Pearson correlation, second we analyze user's review similarity using TF-IDF cosine similarity,
third we analyze the consistency of the rating and review using Sendiwordnet. And we select the
nearest neighbors using rating similarity and review similarity, and provide the recommended list that
is proper with consumption pattern. The precision of recommended list are 0.79 for the Pearson
correlation, 0.73 for the TF-IDF, and 0.82 for the proposed consumption pattern. That is, the
proposed consumption pattern analysis scheme can more accurately analyze consumption pattern
because it uses both quantitative rating and qualitative reviews of consumers.

Key Words : Collaborative Filtering, Consumption pattern, Cosine similarity, Peason correlation, Text
mining, TF-IDF, User review analysis
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Fig. 1. The component of customer spending pattern
analysis technique and flowchart
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Table 2. rating among users(sample)

OS2 19974 8€FH 201219 10¥7H4] 55€ ¥t User ID | User | User | User | User | User
ZJE dglo|glo|c}H10]. productlD A B C D E
BOO0J10FLY 0 0 5 5 0
0 1. 000 00 00 0000 00 0O0[10] BOO1TGvesz | O 2 4 5 0
Table 1. Statistics information of Amazon movie review B005ZMUP8K 4 4 5 3 3
dataset BOOOMMMTAK | 1 2 5 2 0
Dataset statistics information B002YJMMBA 3 3 0 3 5
Number of reviews 7,911,684 BOOOJLTR90 3 3 4 0 3
Number of users 889,176 BOO1IOKUREO | 0 4 0 4 3
Number of products 253,059 BOOOYAFAMA 4 4 0 5 4
] . B002VOGZ9M 0 4 5 0 4
Users with >50 reviews 16,341
Median no. of words per 101 BOOSQTUQGU 0 4 0 5 5
review
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Table 3. Similarity analysis of rating among users(sample:
5 persons)

ser ID | User User User User User
Similarity A B C D E

User A 1.00 | 0.92 | 0.07 | 0.61 | 0.15
User B 0.92 | 1.00 | 0.49 | 0.32 | 0.45
User C 0.07 | 0.49 | 1.00 | 0.65 | 0.52
User D 0.61 | 0.32 | 0.65 | 1.00 | 0.21
User E 0.15 | 0.44 | 0.52 | 0.21 | 1.00
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import pymysq|
import numpy as np
from sklearn.feature_extraction.text import CountVectorizer
from sklearn.feature_extraction.text import TfidfVectorizer
from sklearn.metrics.pairwise import cosine_similarity
np.set_printoptions(precision=2)
from sklearn.feature_extraction.text import TfidfTransformer
import nltk.stem
conn = pymysql.connect(host="localhost', user="root’,
passwd=", db="movie', charset="utf8', use_unicode=True)

cur = conn.cursor(pymysg|l.cursors.DictCursor)
cur.execute("select * from review_similarity')
results = cur.fetchall()
fl=open("./reviewAB.txt",'w)
for row in results:

a = row['ReviewA]

b = row['ReviewB']

if@!=""and b !=""):

fl.wite(@ + "\n')
flLwrite(b + "\n")

fl.close()
cur.close()
conn.close()
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f2=open("./reviewAB.txt",'r', encoding="utf—8")
cnt=0
reviewl=[]
counts1=f]
while True:
line = fl.readline()
if not line: break
reviewl.append(line)
cnt =cnt + 1
f2.close()
vectl =
stop_words="english").fit(reviewl)
countsl = vectl.fit_transform(reviewl)
countsl = countsl.todense()

CountVectorizer(min_df=0.4,

i=0
total_cosine=0.0
while True:
cosine = cosine_similarity(counts1[i], counts1[i+10])

i=i+1
total_cosine = total_cosine + cosine
if i==10: break
avg_cosine = total_cosine / cnt
print(total_cosine)
print(avg_cosine)
00 2. 0000 00 OO0 OO DO@OO A0 B)

Fig. 2. Similarity analysis code of review among users
(user A and B)
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Table 4. The result of keyword analysis about user's
review (sample : 5 persons)

User

D Keyowrds

acting, beliefs, critique, dark, enjoy,
enjoyable, film, films, good, hold,
howard, life, like, little, long, movie,
number, personal, political, quite,
release, say, slow, stars, story,
storyline, viewing, watch, ...
actors, aspects, audience, better,
book, cast, character, director, effects,
end, family, father, film, fine, good,
hands, important, interesting, life, like,
long, love, manner, men, mixed,
movie, musical, old, people, real,
robert, score, script, small, special,
story, time, version, viewer, work,
world, written, young, ...

User A

User B
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action, bizarre, blood, book, brought,
certainly, characters, directing, doctor,
doesn, end, especially, fans, film, foe,
good, great, lake, life, little, lives, love,
man, men, missed, movie, new, plays,
plot, possible, pregnant, reality, scene,
scenes, sea, story, struggling,
suddenly, time, town, viewers, water,
way, writing, years, young, ...
actually, bit, characters, different,
doesn, don, film, funny, good, know,
like, mean, movie, people, quite, really,
reason, remember, right, say, scenes,
story, storyline, strange, sure, thing,
time, watching, way, ...
american, apparently, bit, book, clearly,
couple, don, especially, extremely,

User C

User D
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Table 6. Similarity analysis of review among users(sample:
5 persons)

fact, film, good, got, great, help, job, User ID| User | User | User | User | User
User E just, know, life, like, little, long, man, Similari A B C D E
maybe, message, movie, old, people, User A 1.00 | 0.65 | 0.50 | 0.51 | 0.28
lay, police, , probably, ,
play, police, pretty, probably, room User B 0.65 | 1.00 | 0.59 | 0.54 | 0.57
say, seen, sense, stars, story, tell,
thing’ time, water, way, young, ... User C 0.50 0.59 1.00 0.4 0.52
User D 051 | 0.54 | 0.4 | 1.00 | 0.40
¥ 55 ZF AEo|| g5t AFLAE9] B st User E 0.28 | 0.57 | 0.52 | 0.40 | 1.00
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Table 5. Similarity analysis of user's review about
product (sample: 8 products)

Cosine Cosine

Product ID similarity Product ID similarity
(User (User
A.B) B.D)

BOOLTGVS82 0.19
BOOSZMUPSK |  0.28
BOOSZMUPSK |  0.49
BOO2YJMMBA |  0.17
BOOLIOKUGREO |  0.82

BOOBBFZ05Q 0.72

BOOYAF4AMA 0.90
BOO3QTLIQGU | 0.39

BOOOKKQNRO| 0.54
BO05ZMUP8K| 0.83
BOO1QH32CE| 0.60
BOOOMMMTAK| 0.31
B0083S1986 0.92
BOOOJLTR9O0 0.87
BOOOZLFALI 0.55
BOOOYAF4MA| 0.94
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Table 7. Similarity analysis of among users(sample: 5
persons)

ser ID | User User User User User
Similari A B C D E

User A [1.00 (0.79 [0.29 0.56 [0.22
User B 0.79 [1.00 0.55 (0.43 [0.51
User C 0.28 0.54 [1.00 [0.53 0.52
User D [0.56 0.43 (0.53 [1.00 0.31
User E 0.21 1(0.51 [(0.52 0.31 [1.00
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Table 8. Review's positive/negative analysis and rating
(sample: User B)

) Positive Negative
ProductID Ranking Rate Rate
BO03AI2VGA 3 10.46 11.96
BOOOKKQNRO 4 7.72 4.62
BOOONOIVTO 3 6.95 6.9
B001TGV882 2 9.59 6.02
B005ZMUP8K 4 12.27 9.42
BO01QH32CE 4 10.12 11.59
BOOOMMMTAK 2 13.01 8.12
B0083S1986 5 9.72 11.51
BO02YJMMBA 3 17.54 11.65
BOOOJLTR90 3 4.61 3.00
BO01OKUREO 4 8.74 10.82
BOOOZLFALI 5 18.72 14.93
B0O068FZ05Q 4 8.24 2.95
BOOOYAFAMA 4 16.68 10.54
B002VOGZ9M 4 13.67 9.58
B003QTUQGU 4 14.02 11.33
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Table 9. Consistency analysis result of review's
positive/negative and rating (sample: 5 persons)

User | User | User | User | User
A B C D E

Consistency

0.9 0.69 0.7 0.64 (.64
rate
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Table 10. The precision result of recommended list

Person Proposed
Correlation TF-IDF Scheme
Precision 0.79 0.73 0.82
Rate
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