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Abstract—Social Media data can truly reflect hot spot and
attitude of people to transport policy. The scientific social media
data mining and processing method can excavate effectively the
public’s focus to transportation policy and provide a new
transportation policy evaluation way. Firstly, the evaluation
index system of transportation policy including its social benefit
is established. Secondly, a Social Media Chinese text data mining
scheme is presented, using Python and the information
processing technology of Chinese synonym, fuzzy clustering
weight of text data based on fuzzy clustering method. Then a
social benefit evaluation index calibration method of
transportation policy is presented. Finally, social benefit of
Beijing public transportation pricing policy is evaluated, the
public’s attention is transport comfort.
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. INTRODUCTION

New transportation policies are mainly to serve the public.
The traditional traffic policy, evaluated based on data collected
by government departments and related agencies, pays more
attention to economic benefits. However Mattauch L[1]
considered that the public’s behavior and attitude should been
taken into transportation policy evaluation criterion. Study by
Gal-Tzur[2,3] showed that traffic information and the public’s
views on transportation policy could been investigated timely
from Social Media and the investigated traffic information was
used into transportation policy research. Based on Social Media
data, Cao[4] analyzed traffic mood, and studied 2 policies,
"breaking traffic yellow light" and "Chinese oil price". Krishen
A. S.[5] thought that transportation policy framer could use
Internet data to find what was the public’s interest. In
conclusion, Social Media data could been used into
transportation policy evaluation. So based on the public’s
opinions, the evaluation index system of transportation policy
including its social benefit was established. According to
Social Media data, synonym Thesaurus method and text data
fuzzy clustering method, a kind of weight calibration method of
transportation policy social benefit evaluation indexes was
established, and the method was used into case study of Beijing
public transport price adjustment policy in 2014.

Il.  TRANSPORTATION POLICY EVALUATION INDEX
SYSTEMSELECTING A TEMPLATE

Traditional transportation policy evaluation index system
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includes 3 aspects: policy influence, technical influence and
benefit influence, in which the benefit influence should include
economic and social benefit. The public’s opinion on
transportation policy is a important components of social
benefit. Comfort, economy and convenience are the main
concerns of the public to transportation policy. The evaluation
indexes of transportation policy, including social benefit
indexes, are shown in Fig. 1.
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FIGURE I. TRANSPORTATION POLICY EVALUATION INDEX
SYSTEM

Social Media, people communicate and express their
wishes each other, is a public forum which is efficient, fair, true.
How to establish a reasonable calibration method on evaluation
indexes of the social benefit based on Social Media can truly
reflect the public's evaluation on the new transportation policy,
and obtain better the evaluation effect.

I1l.  CALIBRATION OF SOCIAL BENEFIT INDEX PARAMETERS

A. Data Mining Scheme

1. Based on the Base64 and RSA2 encryption algorithm,
using a Python procedure to login Social Medig;

2. Downloading texts in the specified URL, and saving the
texts format as id, name, content, timestamp;

3. Using the crawler script to login and download, and
searching Social Media posters in Beijing with keywords form
December 20, 2014 to January 31, 2015. For example, 3 887
posters with keyword “A 52/, 3 364 posters with keyword
“if 1 and 134 448 posters with keyword “Hbgk”.
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B. Synonym Segmentation Technique
In order to mine deeply Social Media text data and improve

their preciseness and accuracy, the synonym Thesaurus method,

HIT IR-Lab Tongyici Cilin (Extended).[®), is used to analyze
keyword semantic difference. There are 9 kinds of degree
expression in Chinese words which is respectively indicative,
overlapping, causal, comparative analogy exaggeration,
exclamation. For example, using HIT IR-Lab Tongyici Cilin
(Extended) to analyze Chinese “#fi$%”, its classification code,
EF03B01, and 22 synonyms, “$%”, “40”, “W&4”, “BrHr4ddE",
NN, AR HEANIE™, “Tig S, R 54, B8 3
I etc, are obtained.

Then a Python procedure is used to combine Chinese word
frequency, and extract the Social Media posters containing
these words. For example, The number of posts, containing
keyword “4f#55, is 1 781. After combining keyword “4f#5”

and its synonyms, the number is 2 774. Social Media utilization
increases by 55.76%..

C. Text Data Fuzzy Clustering Method

In the paper, FCM, direct distance fuzzy clustering method,
is used to weight the Chinese synonyms based on its
importance.

d(x.x;) =[x - x| W

; =1-bd (%, X;) @

In which, x; -degree weight of ith Chinese keyword.
d(x;, x;) -difference degree of ith and jth keyword. r; - x and
x; similarity. b -a parameter. In the paper, supposing b =1and
0<r; <1. The cluster matrix U and the similar set can be
respectively expressed by Eq.3 and Eq.4.

LR CP I
I, I, I,
U= 21 2.2 2n
r.nl r.nl rnn nxn (3)
[Xl ]U :{XJ|I"J ﬂ’Q} (4)

In which, [xi]U -the similar set of the ith word. 2, -
similarity classification threshold. Classification rules: 1)
ifq=1, then 4, =1, [x], ={xj|rij =1}, X and x; are similar
set. 2) if g=2,3,..., then 2, < 4

q+1+ €lement pair,
A, determined in U , and the equivalence classification

similarity is
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corresponding to 4, is obtained. 3) if q=Q, the classification
is completed.

IV. AHP METHOD BASED ON SOCIAL MEDIA

A kind of AHP method, calibrating index weight based on
Social Media poster number, is proposed. The method can
fairly and scientifically reflect the evaluation index of traffic
policy. The judgment matrix is expressed by Eq.(5).

&y &y v @y
a=|f fm o R
5
Qy Ay ot @ny nxn ( )
1 .
a; >0,a; =—,8; =1(i, ] =12,3)
In which: a; is the influence level ratio of i and j criterion

layer to the target layer, and is calibrated using 9 scales (Tab.1).

TABLE I. PROPORTIONAL SCALE VALUE PRINCIPLE

g Meaning

Influence of criterion layer ! is same as )

Influence of criterion layer i s stronger than J

1

3 Influence of criterion layer s slightly stronger than ]
s -

7

Influence of criterion layer i s greatly stronger than J

9 Influence of criterion layer i js absolutely stronger than J
Firstly, the weighted keyword number is equivalent to
people quantity concerning about transportation policy and
attention degree. Then the equivalent Social Media poster
number is used as the AHP criterion of 9 scales which is shown
in Eq.(6) and Eq.(7):

2

Zle

k=1
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2 CiMy

>

j=1t=1 (6)
Ni:szl,a-jzl
N; N e(l+05( )1+o.5r],aij:1+r
N; :N; >5,a; =9
i ij (7

In which, k -public satisfaction status, k =1 satisfied, k =2
dissatisfied. N; -weighted Social Media poster number of ith

criteria layer. N; -weighted Social Media poster number of ith
criteria layer when the public satisfaction is k . M -tth

keyword number of jth index. c; - the tth keyword fuzzy
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weights of j-th index. n - index number of jth criteria layer. m -
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TABLE Ill. FUZZY CLUSTERING WEIGHT OF “CROWDED”

the cluster type of jth index keyword . =1,23,...,7. SYNONYMS
No. Word Weight No. Word Weight
V. CASE STUDY 1 EiiEns 1 12 e 1
Beijing new ticket policy of public transport on December 2 7] 15 13 Bl EnEGER 1.65
28, 20%_4 Wa(sj us;:-d zés: casefstud_y Iir;) thefptaper. Bas%d_og Chlinese 3 NN 2 14 IR 19
semantic understanding of social benefit in second index layer, S —
- : - %L _ Iy .
the representative Chinese keywords were shown in Tab.2. 4 f *Ejfﬂm 19 15 Hi P 4 16
And Fuzzy clustering weight of “#fi%” synonyms showed in 5 A Bl 19 16 JR BBz 19
Tab.3. 6 Tt 1.9 17 PR i 1.9
7 BRER 1.85 18 BRI 1.85
TABLE Il. SEARCHED KEYWORDS IN SOCIAL MEDIA 8 PR 18 19 N 16
Evaluation indexes Keywords 9 NkAH%3) 17 20 JE P e 1.9
Peak Full-load rate WH. Tl 10 ik 11 21 iy 1.2
Noisy degree Whi . e E 11 Nt & 1.75 22 EE 1.1
Transportation expenses Bt FH The similar matrix U, Chinese synonyms “crowded", was
Travel time PR, ik obtained based on Tab.3.
1
0.5 1
0 0.5 1
01 06 09 1
01 06 09 1 1
01 06 09 1 1 1
0.15 0.65 0.85 0.95 0.95 0.95 1
02 07 08 09 09 09 095 1
03 08 07 08 08 08 085 09 1
09 06 01 02 02 02 025 03 04 1
U= 0.25 0.75 0.75 085 0.85 0.85 09 0.95 0.95 0.35 1
1 0.5 0 01 01 01 015 02 03 09 0.25 1
0.35 0.85 0.65 0.75 0.75 0.75 0.8 0.85 095 045 09 045 1
01 06 09 1 1 1 095 09 08 02 085 01 0.75 1
04 09 06 07 07 07 075 08 09 05 08 04 095 0.7 1
01 06 09 1 1 1 095 09 08 02 085 01 0.75 1 0.7 1
01 06 09 1 1 1 09 09 08 02 08 01 075 1 0.7 1 1
0.15 0.65 0.85 0.95 0.95 0.95 1 095 085 025 09 0.15 0.8 095 0.75 0.95 0.95 1
04 09 06 07 07 07 075 08 09 05 08 04 095 0.7 1 0.7 0.7 075 1
01 06 09 1 1 1 095 09 08 02 085 01 0.75 1 0.7 1 1 095 07 1
08 07 02 03 03 03 03 04 05 09 045 08 055 03 06 03 03 035 06 03 1
09 06 01 02 02 02 025 03 04 1 035 09 045 02 05 02 02 025 05 02 09 1
The three level fuzzy weights of the Chinese synonyms _o | FEUREL MR, BRERTCE. BOEEIR.
“crowded", shown in Tab. 4, were obtained. “ TR AR Vi
- B BRL RER. L MGER. AER. Y
ENG cy =15 TH FRERM) . T AR, WAUR. RER. F
TABLE IV. SYNONYMS AND THEIR FUZZY CLUSTERING WEIGHT 2 s B T ﬁ%w R R
B . DUER
Keywords | Weight Synonyms 3 = THER B K T
JNIIUN N RNt NP N e . .
4 - e =2 P, R, PR,
o, | EESEEL SRR AL AW, k! ‘ L S
1 KHERIE . BB AN BORHEAE Pk | cp 15 | M UK BEER SRS RCPR SRS R
B T R B R RS BRI G RER. R
¢ =15 | WL B, GOTR. AZWR =1 PR, fRER. Stk @ A
. . ] o WA b ME BT WELREL WBAE. WMESR. S,
=1 . TR} N =2 s .
3 LA e O L 4 O . B
o =2 . FER. i}ﬁ ﬁﬁﬂ;gu‘ FEkE . th Wb o _15 | HR. ﬁLu;tg;t‘ TE I | W%\ HEWE . 34
B e . P TEES 2 W R
o =1 ML 5 oy =1 Wh. WD, WA, e, e, e
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TABLE IV CONTINUE
. 0 =2 F. ik
SR i ot
o2 | memmNE. MR, 1N B
gt | opots | BB BEE WA DL 5K G B
TS
o1 | 45 i EW. WO flE. 405 18
Q-2 SACH T e
e | op-15 A (G i e
o -1 . A

Chinese synonym numbers were merged based on the
compiled Python program. The clustered and weighted
keyword numbers were shown in Fig. 2.
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FIGURE Il. WEIGHTED KEYWORD NUMBERS OF SECONDARY
LEVEL INDEXES

The first level index weights of social benefit were
calibrated using the AHP method. Based on the Social Media
poster number comparison, the ratio between travelling
comfort and economy was 1.48, the ratio between travelling
economy and convenience was 1.25, the ratio between
travelling comfort and convenience is 1.85. Then the AHP
judgment matrix A was:

A=Y 1
A

The maximum eigenvalue A, ~3.009 2 , the feature
vectors W=(O.539,0.297,0.164)T , the random consistency

3
2
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index 1 =Zmx =" _ 0004 6 , R =0.58 , the consistency

ratio index: CR = % =0.007 9<0.1.

Based on the second layer index weights, the first layer
index weights, the positive and negative Social Media poster
numbers of the second layer indexes, the public support
guantity and opposition quantity was respectively 2189 and
3843, which showed the public did not support the price
adjustment policy. And the public were more concerned about
whether the travelling comfort was improved.

VI. CONCLUSIONS

According to the Python web crawler script, the extended
Chinese synonym information processing technology and the
fuzzy clustering method, the Social Media transportation policy
text data were weighted in which the weighted keyword
numbers were equivalent to the people quantity and concern
degree. Based on the equivalent Social Media poster numbers,
a kind of 9-scale AHP index calibrated method of traffic policy
social benefit was established. The new travelling ticket policy
of Beijing public transport on December 28 2014 was used as
case study, the results showed that the public did not support
the new policy and paid most attention to the travelling comfort.
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