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Online topic-sentiment mining
Finn Årup Nielsen

Abstract—We describe a lightweight webservice that performs
online topic mining with sentiment analyze using standard
components of Python. It can analyze a small corpus on a few
hundred small documents in a few hundred milliseconds.

I. INTRODUCTION

Lorem ipsum dolor sit amet, consectetur adipisicing elit,
sed do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat.
Duis aute irure dolor in reprehenderit in voluptate velit esse
cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat
cupidatat non proident, sunt in culpa qui officia deserunt mollit
anim id est laborum.

Lorem ipsum dolor sit amet, consectetur adipisicing elit,
sed do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat.
Duis aute irure dolor in reprehenderit in voluptate velit esse
cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat
cupidatat non proident, sunt in culpa qui officia deserunt mollit
anim id est laborum.

II. METHODS

The webservice does not use a web framework, rather just
relying on CGI with an Apache webserver.

For topic and sentiment mining we use re, numpy and
scipy packages. We use scipy.sparse module for sparse
matrix rather than the full matrices in standard NumPy as the
bag-of-words matrices will usually be quite sparse.

For topic mining we used non-negative matrix factoriza-
tion in a form of an algorithm suggested by Lee and Se-
ung [1]. Rather than relying on its implementation in the
sklearn.decomposition module we implemented the
algorithm from the bottom, see Figure 1. For speed the
algorithms uses a default of only 50 iterations.

For sentiment analysis we used a word list approach relying
on the AFINN word list with 2477 words labeled for valence
[2]. Although there are convenient machine learning classifiers
in nltk and scikits packages we could train for classifi-
cation of sentiment we did not have an appropriate data set
for training the classifier.

The script runs in Python 2 as some of the libraries we used
were not readily available in their Python 3 versions on the
system we developed and ran on.

Lorem ipsum dolor sit amet, consectetur adipisicing elit,
sed do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat.

Duis aute irure dolor in reprehenderit in voluptate velit esse
cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat
cupidatat non proident, sunt in culpa qui officia deserunt mollit
anim id est laborum.

Lorem ipsum dolor sit amet, consectetur adipisicing elit,
sed do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat.
Duis aute irure dolor in reprehenderit in voluptate velit esse
cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat
cupidatat non proident, sunt in culpa qui officia deserunt mollit
anim id est laborum.

Lorem ipsum dolor sit amet, consectetur adipisicing elit,
sed do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat.
Duis aute irure dolor in reprehenderit in voluptate velit esse
cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat
cupidatat non proident, sunt in culpa qui officia deserunt mollit
anim id est laborum.

Lorem ipsum dolor sit amet, consectetur adipisicing elit,
sed do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat.
Duis aute irure dolor in reprehenderit in voluptate velit esse
cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat
cupidatat non proident, sunt in culpa qui officia deserunt mollit
anim id est laborum.

The web service is a single CGI script and the listing begins
at page 3.

III. RESULTS

Figure 2 shows a screenshot of the webservice with data
copy-and-pasted from the Wikipedia article on Lundbeck.

Lorem ipsum dolor sit amet, consectetur adipisicing elit,
sed do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat.
Duis aute irure dolor in reprehenderit in voluptate velit esse
cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat
cupidatat non proident, sunt in culpa qui officia deserunt mollit
anim id est laborum.

Lorem ipsum dolor sit amet, consectetur adipisicing elit,
sed do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat.
Duis aute irure dolor in reprehenderit in voluptate velit esse
cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat
cupidatat non proident, sunt in culpa qui officia deserunt mollit
anim id est laborum.

http://docs.python.org/library/re.html
http://scikit-learn.org/dev/modules/generated/sklearn.decomposition.NMF.html
http://www2.imm.dtu.dk/pubdb/views/publication_details.php?id=6010
http://en.wikipedia.org/wiki/Lundbeck
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for n in range(0, iterations):
H = np.multiply(H, (W.T * M) / (W.T * W * H + 0.001))
W = np.multiply(W, (M * H.T) / (W * (H * H.T) + 0.001))

Fig. 1. Central part of the NMF algorithm implemented in three lines of Python code.

A. Code checking

We used pylint to check our coding quality.
Lorem ipsum dolor sit amet, consectetur adipisicing elit,

sed do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat.
Duis aute irure dolor in reprehenderit in voluptate velit esse
cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat
cupidatat non proident, sunt in culpa qui officia deserunt mollit
anim id est laborum.

B. Testing

We wrote a script that called the webscript and checked the
returned result.

Lorem ipsum dolor sit amet, consectetur adipisicing elit,
sed do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat.
Duis aute irure dolor in reprehenderit in voluptate velit esse
cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat
cupidatat non proident, sunt in culpa qui officia deserunt mollit
anim id est laborum.

C. Profiling

Lorem ipsum dolor sit amet, consectetur adipisicing elit,
sed do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat.
Duis aute irure dolor in reprehenderit in voluptate velit esse

Fig. 2. Web service screenshot with text from Wikipedia article “Lundbeck”.

cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat
cupidatat non proident, sunt in culpa qui officia deserunt mollit
anim id est laborum.

IV. DISCUSSION

With the sentiment wordlist the sentiment analysis will only
work for English texts.

There are numerous issue with the implementation: The
HTML templates are not appropriately separated from the
code, the functions components2html_* have redundant
code, a variable called wordsfreq could be implemented
as a collections.Counter, etc. Obviously unit testing
could have be done if the code was well structured into
modules, e.g., with the nose module. The simple word
tokenization with the regular expression “\w+” faults for some
words, e.g., “won’t” is tokenized to the two tokens “won” and
“t” and as “won” is positive in the AFINN word list a positive
bias is introduced.

There are different sparse matrix representations in
scipy.sparse (csr, csc and lil). A proper profiling may have
shown that the “lil” format used to set up the matrix is not the
most efficient in the iterative algorithm and the documentation
suggests “once a matrix has been constructed, convert to
CSR or CSC format for fast arithmetic and matrix vector
operations”. Furthermore, it is not clear how well sparse
matrices works in conjunction with dense matrices: Should
W and H in the nmf function have been made sparse too?

Lorem ipsum dolor sit amet, consectetur adipisicing elit,
sed do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat.
Duis aute irure dolor in reprehenderit in voluptate velit esse
cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat
cupidatat non proident, sunt in culpa qui officia deserunt mollit
anim id est laborum.

V. CONCLUSION

We implemented a fast on-the-fly topic-sentiment mining
web service suitable for small corpora.
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APPENDIX A
CODE LISTINGS

LISTINGS

../../matlab/brede/python/brede str nmf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
1 # ! / u s r / b i n / env py thon
2 # −∗− co d i ng : u t f−8 −∗−
3 #
4 # Web s e r v i c e f o r non−n e g a t i v e m a t r i x f a c t o r i z a t i o n o f a l i s t o f s t r i n g s f o r t o p i c mining
5 #
6 # $Id : b r e d e s t r n m f , v 1 . 2 0 2 0 1 1 / 1 1 / 2 8 1 6 : 3 8 : 3 8 fn Exp $
7
8 v e r s i o n = ’ $ R e v i s i o n : 1 . 2 0 $ ’
9 a u t h o r = ’ $Author : fn $ ’

10 a l l = [ ’ b r e d e s t r n m f ’ ]
11
12 import t ime
13 t i m e s t a r t = t ime . t ime ( )
14
15 f i l e b a s e = ” / v a r / l o c a l /www/ ”
16
17 from c g i import F i e l d S t o r a g e , e s c a p e
18 import math
19 import numpy as np
20 import os
21 from r e import compi le , f i n d a l l , s p l i t , sub , DOTALL, UNICODE
22 from s t r i n g import s t r i p , lower
23 from s c i p y import s p a r s e
24 from u r l l i b import u r l o p e n , u r l e n c o d e
25 import s y s
26 r e l o a d ( s y s )
27 s y s . s e t d e f a u l t e n c o d i n g ( ’ u t f−8’ )
28
29 import s c i p y
30 s c i p y v e r s i o n = map ( i n t , s c i p y . v e r s i o n . s p l i t ( ’ . ’ ) )
31
32 w a r n i n g s = [ ]
33
34 p a t t e r n w o r d = compi l e ( r ”””\w+ ””” , UNICODE)
35
36 # Load s e n t i m e n t word l i s t
37 filenameAFINN = f i l e b a s e + ” / AFINN−111. t x t ”
38 t r y :
39 a f i n n = d i c t ( map ( lambda (w, s ) : ( u n i c o d e (w, ’ u t f−8’ ) , i n t ( s ) ) , [
40 ws . s t r i p ( ) . s p l i t ( ’\ t ’ ) f o r ws in open ( filenameAFINN ) ] ) )
41 e xc ep t :
42 w a r n i n g s . append ( ’ Could n o t r e a d s e n t i m e n t word l i s t ’ )
43 a f i n n = {}
44
45
46 def s t o p w o r d s ( ) :
47 ”””
48 R e tu rn t h e s t o p w o r d s as a l i s t .
49 I f t h e s topword f i l e i s n o t a v a i l a b l e t h e n r e t u r n an empty l i s t .
50 ”””
51 f i l e n a m e = f i l e b a s e + ” / s t o p e n g l i s h 1 . t x t ”
52 t r y :
53 words = [ u n i c o d e ( l i n e . s t r i p ( ) , ’ u t f−8’ ) f o r l i n e in open ( f i l e n a m e ) . r e a d l i n e s ( ) ]
54 e xc ep t :
55 w a r n i n g s . append ( ’ Could n o t r e a d s topword l i s t ’ )
56 words = [ ]
57 re turn words
58
59
60 def e x a m p l e t e x t s ( ) :
61 ”””
62 Example t e x t s
63 ”””
64 re turn u ””” Denmark , o f f i c i a l l y t h e Kingdom of Denmark t o g e t h e r wi th Green l and and t h e Faroe I s l a n d s , i s a S c a n d i n a v i a n c o u n t r y i n N o r t h e r n Europe .
65 Sweden , o f f i c i a l l y t h e Kingdom of Sweden , i s a Nord ic c o u n t r y on t h e S c a n d i n a v i a n P e n i n s u l a i n N o r t h e r n Europe . Sweden has l a n d b o r d e r s wi th Norway t o t h e wes t and F i n l a n d t o t h e n o r t h e a s t , and w a t e r b o r d e r s wi th Denmark , Germany , and Poland t o t h e sou th , and E s t o n i a , L a t v i a , L i t h u a n i a , and R u s s i a t o t h e e a s t . Sweden i s a l s o c o n n e c t e d t o Denmark by a b r i d g e−t u n n e l a c r o s s t h e Ör e s u n d .
66 Germany , o f f i c i a l l y t h e F e d e r a l R e p u b l i c o f Germany , i s a c o u n t r y i n Western Europe . I t i s b o r d e r e d t o t h e n o r t h by t h e Nor th Sea , Denmark , and t h e B a l t i c Sea ; t o t h e e a s t by Po land and t h e Czech R e p u b l i c ; t o t h e s o u t h by A u s t r i a and S w i t z e r l a n d ; and t o t h e wes t by France , Luxembourg , Belgium , and t h e N e t h e r l a n d s .
67 A u s t r a l i a , o f f i c i a l l y t h e Commonwealth o f A u s t r a l i a , i s a c o u n t r y i n t h e S o u t h e r n Hemisphere c o m p r i s i n g t h e main land of t h e A u s t r a l i a n c o n t i n e n t , t h e i s l a n d of Tasmania and numerous s m a l l e r i s l a n d s i n t h e I n d i a n and P a c i f i c Oceans .
68 The R e p u b l i c o f Botswana i s a sub Saha ran c o u n t r y l o c a t e d i n S o u t h e r n A f r i c a . The c i t i z e n s a r e r e f e r r e d t o as ” Batswana ” . Former ly t h e B r i t i s h p r o t e c t o r a t e o f Bechuanaland , Botswana a d o p t e d i t s new name a f t e r becoming i n d e p e n d e n t w i t h i n t h e Commonwealth on 30 September 1966 . I t has h e l d f r e e and f a i r d e m o c r a t i c e l e c t i o n s s i n c e i n d e p e n d e n c e .
69 Oman , o f f i c i a l l y t h e S u l t a n a t e o f Oman , i s an Arab c o u n t r y i n s o u t h w e s t As ia on t h e s o u t h e a s t c o a s t o f t h e Arab ian P e n i n s u l a .
70 Lego ( t r a d e m a r k e d i n c a p i t a l s a s LEGO) i s a l i n e o f c o n s t r u c t i o n t o y s m a n u f a c t u r e d by t h e Lego Group , a p r i v a t e l y h e l d company based i n B i l l u n d , Denmark .
71 N e s t l é S .A. i s t h e l a r g e s t consumer packaged goods company i n t h e world , founded and h e a d q u a r t e r e d i n Vevey , S w i t z e r l a n d .
72 T e t r a Pak i s a m u l t i n a t i o n a l food p r o c e s s i n g and p a c k a g i n g company of Swedish o r i g i n .
73 Ar l a Foods i s a Swedish−Danish c o o p e r a t i v e based i n Århus , Denmark , and t h e l a r g e s t p r o d u c e r o f d a i r y p r o d u c t s i n S c a n d i n a v i a .
74 H. Lundbeck A/ S i s a Danish i n t e r n a t i o n a l p h a r m a c e u t i c a l company engaged i n t h e r e s e a r c h and development , p r o d u c t i o n , marke t ing , and s a l e o f d r u g s f o r t h e t r e a t m e n t o f p s y c h i a t r i c and n e u r o l o g i c a l d i s o r d e r s , p a r t i c u l a r l y f a s t−working , non−a d d i c t i v e a n t i−d e p r e s s a n t s f o r p e o p l e who need t o f u n c t i o n w h i l e m e d i c a t e d .
75 Novo Nord i sk m a n u f a c t u r e s and m a r k e t s p h a r m a c e u t i c a l p r o d u c t s and s e r v i c e s .
76 The C a r l s b e r g Group i s a Danish brewing company founded i n 1847 by J . C . J a c o b s e n a f t e r t h e name of h i s son C a r l . The h e a d q u a r t e r s a r e i n Copenhagen , Denmark . ”””
77
78
79 def s t r 2 h t m l ( s ) :
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80 ”””
81 E x p e c t s a Unicode s t r i n g and c o n v e r t s i t t o UTF−8 and e s c a p e s i t .
82 ”””
83 re turn e s c a p e ( s . encode ( ’ u t f−8’ ) )
84
85
86 def p a r s e f o r m ( in fo rm ) :
87 ou t fo rm = { ’ d a t a ’ : ’ ’ ,
88 ’ components ’ : 1 ,
89 ’ f o r m a t ’ : ’ d e f a u l t ’ ,
90 }
91 t r y :
92 ou t fo rm [ ’ d a t a ’ ] = u n i c o d e ( i n f o r m . g e t v a l u e ( ” d a t a ” , d e f a u l t =” ” ) , ’ u t f−8’ )
93 e xc ep t :
94 w a r n i n g s . append ( ’ Could n o t c o n v e r t i n p u t t e x t t o Unicode ’ )
95 u f o r m a t = in f o r m . g e t v a l u e ( ” f o r m a t ” , d e f a u l t = ’ d e f a u l t ’ )
96 i f u f o r m a t in [ ’ d e f a u l t ’ , ’ s c r i p t ’ , ’ s c r i p t f m ’ ] :
97 ou t fo rm [ ’ f o r m a t ’ ] = u f o r m a t
98
99 u components = i n fo rm . g e t v a l u e ( ” components ” , d e f a u l t =None )

100 components = 1
101 i f u components and u components . i s d i g i t ( ) :
102 components = i n t ( u components . s t r i p ( ) )
103 i f components < 1 :
104 components = 1
105 ou t fo rm [ ’ components ’ ] = components
106 re turn ou t fo rm
107
108
109 def h e a d e r ( ) :
110 ”””
111 R e t u r n s a s t r i n g wi th HTML h e a d e r
112 ”””
113 re turn ””” Conten t−t y p e : t e x t / h tml ; c h a r s e t = u t f−8
114
115 <!DOCTYPE HTML PUBLIC ”− / /W3C / / DTD HTML 4 . 0 1 T r a n s i t i o n a l / / EN”>
116 <html>
117 <head>
118 < t i t l e >Brede non−n e g a t i v e m a t r i x f a c t o r i z a t i o n &mdash ; DTU I n f o r m a t i c s &mdash ; T e c h n i c a l U n i v e r s i t y o f Denmark</ t i t l e >
119
120 <meta h t t p−e q u i v =” Conten t−Type ” c o n t e n t =” t e x t / h tml ; c h a r s e t =UTF−8”>
121 <meta h t t p−e q u i v =” Conten t−l a n g u a g e ” c o n t e n t =” en”>
122
123 <meta name=” d e s c r i p t i o n ” c o n t e n t =”Non−n e g a t i v e m a t r i x f a c t o r i z a t i o n ”>
124 <meta name=” r a t i n g ” c o n t e n t =” G e n e r a l”>
125
126 <l i n k r e l =” a u t h o r ” h r e f =” h t t p : / / www. imm . d t u . dk / ˜ fn /”>
127 <l i n k r e l =”home” h r e f =” h t t p : / / neu ro . imm . d t u . dk”>
128
129 <l i n k r e l =” s t y l e s h e e t ” h r e f = ” / c s s / b r e d e . c s s ” t y p e =” t e x t / c s s”>
130
131 <s c r i p t t y p e =” t e x t / j a v a s c r i p t ”>
132 f u n c t i o n e x a m p l e t e x t s ( ) {
133 v a r t e x t = ”%s ” ;
134 r e t u r n t e x t ;
135 }
136 </ s c r i p t >
137 </head>
138
139 <body>
140 <t a b l e c l a s s =” n o b o r d e r”>
141 <t r>
142 <t d wid th =”135”>
143 <img wid th =”135” h e i g h t =”135” s r c = ” / i c o n / b r e d e w i k i . png”>
144 <t d wid th=”100%%”>
145 <h1>Brede non−n e g a t i v e m a t r i x f a c t o r i z a t i o n </h1>
146 <hr>
147 <a h r e f =” h t t p : / / www. imm . d t u . dk / E n g l i s h . aspx”>DTU I n f o r m a t i c s </a> &g t ;& g t ;& g t ;
148 <a h r e f =” h t t p : / / neu ro . imm . d t u . dk / home . h tml”>N e u r o i n f o r m a t i c s </a> &g t ;
149 <a h r e f =” h t t p : / / neu ro . imm . d t u . dk / s e r v i c e s / s e r v i c e s . h tml”>S e r v i c e s </a> &g t ; <a h r e f =”?”>Brede non−n e g a t i v e m a t r i x f a c t o r i z a t i o n from s t r i n g </a>
150 <hr>
151 </ t a b l e>
152 ””” % ( sub ( r ’\n ’ , r ’\\n ’ , sub ( r ’ ” ’ , r ’\\” ’ , s t r 2 h t m l ( e x a m p l e t e x t s ( ) ) ) ) , )
153
154
155 def f o o t e r ( ) :
156 re turn ”””
157 <hr>
158 <a h r e f =” h t t p : / / www. imm . d t u . dk / ˜ fn /”>Finn &Aring ; rup N i e l s e n </a>,
159 <a h r e f =” h t t p : / / www. imm . d t u . dk / E n g l i s h . aspx”>DTU I n f o r m a t i c s </a>
160 &mdash ; %.3 f s e c o n d s
161 <body>
162 </html>””” % ( t ime . t ime ( ) − t i m e s t a r t )
163
164
165 def i n p u t f o r m ( d a t a =” ” , components=None ) :
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166 i f not components :
167 components = 5
168 re turn ”””
169 <form name=” i n p u t f o r m ” a c t i o n = ” / cg i−b i n / b r e d e s t r n m f ” method =”POST”>
170 < t e x t a r e a s t y l e =” wid th :100%%;” name=” d a t a ” rows =”20” t y p e =” t e x t”>%s</ t e x t a r e a>
171 <br>
172 <i n p u t t y p e =” su bmi t ” v a l u e =” Analyze”>
173 Number&nbsp ; o f&nbsp ; t o p i c s :& nbsp;< i n p u t t y p e =” t e x t ” name=” components ” , v a l u e =”%d ” s i z e =”5”>
174 <i n p u t t y p e =” b u t t o n ” o n C l i c k =” d a t a . v a l u e = e x a m p l e t e x t s ( ) ; components . v a l u e = 2 ; ” v a l u e =” Example t e x t s ”>
175 <i n p u t t y p e =” b u t t o n ” o n C l i c k =” d a t a . v a l u e = ’ ’ ; ” v a l u e =” C l e a r t e x t ”>
176 </form>
177
178 ””” % ( s t r 2 h t m l ( d a t a ) , components )
179
180
181 def d e s c r i p t i o n ( ) :
182 re turn ”””
183 <hr>
184 <h2>D e s c r i p t i o n </h2>
185 Th i s web s e r v i c e w i l l pe r fo rm t o p i c mining wi th s e n t i m e n t a n a l y s i s ,
186 s e e <a h r e f =”? f o r m a t = s c r i p t ”> t h e s c r i p t </a>
187 (<a h r e f =”? f o r m a t = s c r i p t f m ”> f o r m a t t e d </a>).
188 <h3>Procedure </h3>
189 <ol>
190 <l i>Type i n t e x t s : one i n each l i n e .
191 <l i>S e t t h e number o f t o p i c s .
192 <l i>P r e s s ” Analyze ” and w a i t .
193 </o l>
194
195 <h3>The r e s u l t s </h3>
196 The r e s u l t s w i th t h e t e x t s w i l l be grouped i n t o p i c s .
197 The v a l u e i n p a r e n t h e s e s a f t e r a word o r a t e x t i s t h e ” l o a d ”
198 of t h e word or t h e t e x t on t h e t o p i c .
199
200 <h3>D e t a i l s </h3>
201 <ol>
202 <l i>The t o p i c mining i s pe r fo rmed wi th <a
203 h r e f =” h t t p : / / en . w i k i p e d i a . o rg / w ik i / Non−n e g a t i v e m a t r i x f a c t o r i z a t i o n ”>non−n e g a t i v e
204 m a t r i x f a c t o r i z a t i o n </a>.
205 <l i>The s e n t i m e n t a n a l y s i s v i a t h e <a h r e f =” h t t p : / / www2. imm . d t u . dk / pubdb / v iews / p u b l i c a t i o n d e t a i l s . php ? i d =6010”>AFINN</a> word l i s t .
206 The s e n t i m e n t o f a t o p i c i s found by summing s e n t i m e n t o f t h e i n d i v i d u a l t e x t s w e i g h t e d by t h e number o f t e x t s i n t h e t o p i c .
207 The s e n t i m e n t o f each i n d i v i d u a l t e x t i s found by summing t h e
208 s e n t i m e n t s t r e n g t h o f each word w e i g h t e d by t h e number o f words .
209 The w e i g h t i n g i s by t h e s q u a r e r o o t .
210
211 <l i>A word l i s t e x c l u d e s common E n g l i s h words ( ” s t o p w o r d s ” )
212 <l i>The a n a l y s i s w i l l on ly work on up t o a few h u n d r e d s s h o r t t e x t s .
213 <l i>The r e s u l t s may change each t ime you run t h e a l g o r i t h m .
214 Th i s i s due t o random i n i t i a l i z a t i o n s and t h e i s s u e s i n t h e
215 f a c t o r i z a t i o n a l g o r i t h m s .
216 <l i>The v a l u e shown a f t e r each t o p i c , each word and each document i s t h e l o a d t e l l i n g how i m p o r t a n t t h e y a r e .
217 <l i>T e x t s and words a r e a s s i g n e d e x c l u s i v e l y t o one t o p i c
218 even i f some of t h e t e x t s a r e l o a d p a r t i a l l y on two or more
219 t o p i c s .
220 <l i>I f t h e l o a d o f some t e x t s o r words a r e z e r o t h e n t h e y show up i n
221 t h e ” n o t a s s i g n e d ” c a t e g o r y .
222 <l i>The example t e x t s a r e t a k e n as t h e f i r s t ( few ) l i n e ( s ) i n
223 Wik iped i a a r t i c l e s a b o u t companies and c o u n t r i e s .
224 I f t h e t o p i c mining works w e l l i t s h o u l d s e p a r a t e c o u n t r y and company
225 t e x t s .
226 </o l>
227
228 <h3>R e f e r e n c e s </h3>
229 <ol>
230 <l i><a h r e f =” h t t p : / / www2. imm . d t u . dk / pubdb / v iews / edoc download . php / 3 6 6 1 / pdf / imm3661 . pdf”>Mining t h e p o s t e r i o r c i n g u l a t e : S e g r e g a t i o n between memory and p a i n components </a>. F inn Årup N i e l s e n , D a n i e l a B a l s l e v , La r s Kai Hansen . NeuroImage , 27(3) :520−532 , 2005 .
231 <l i><a h r e f =” h t t p : / / ceur−ws . org / Vol−718/ pape r 16 . pdf”>A new ANEW:
232 E v a l u a t i o n o f a word l i s t f o r s e n t i m e n t a n a l y s i s i n
233 mic rob logs </a>, F inn Årup N i e l s e n ,
234 P r o c e e d i n g s o f t h e ESWC2011 Workshop on ’ Making Sense o f
235 M i c r o p o s t s ’ : Big t h i n g s come i n s m a l l packages , May 2011 .
236 </o l>
237 </d iv>
238 ”””
239
240
241
242
243 def t e x t s 2 m a t r i x ( t e x t s ) :
244 ”””
245 Conve r t a l i s t o f s t r i n g s t o a bag−of−words m a t r i x .
246 A s p a r s e s c i p y m a t r i x and i d e n t i f i e d t e r m s a r e r e t u r n e d .
247 A s topword l i s t i s a p p l i e d i f a v a i l a b l e .
248 ”””
249 w o r d l i s t s = [ map ( lower , p a t t e r n w o r d . f i n d a l l ( t e x t ) ) f o r t e x t in t e x t s ]
250 w o r d s f r e q = {}
251 f o r w o r d l i s t in w o r d l i s t s :
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252 f o r word in s e t ( w o r d l i s t ) :
253 w o r d s f r e q [ word ] = w o r d s f r e q . g e t ( word , 0 ) + 1
254 # Remove s i n g l e i n s t a n c e words
255 t e r m s = [ word f o r word in w o r d s f r e q i f w o r d s f r e q [ word ] > 1 ]
256 t e r m s = l i s t ( s e t ( t e r m s ) . d i f f e r e n c e ( s t o p w o r d s ( ) ) )
257 i f t e r m s :
258 M = s p a r s e . l i l m a t r i x ( ( l e n ( t e x t s ) , l e n ( t e r m s ) ) )
259 f o r n in r a n g e ( l e n ( t e x t s ) ) :
260 f o r m in r a n g e ( l e n ( t e r m s ) ) :
261 M[ n ,m] = w o r d l i s t s [ n ] . c o u n t ( t e r m s [m] )
262 e l s e :
263 M = None
264 re turn (M, t e r m s )
265
266
267 def wta ( (W, H ) ) :
268 ”””
269 Winner−t ake−a l l f u n c t i o n
270 ”””
271 re turn ( np . a s a r r a y ( map ( lambda c o l : map ( lambda e : e∗ i n t ( e== c o l . max ( ) ) , c o l ) , np . a s a r r a y (W) ) ) ,
272 np . a s a r r a y ( map ( lambda row : map ( lambda e : e∗ i n t ( e==row . max ( ) ) , row ) , np . a s a r r a y (H ) . T ) ) . T )
273
274
275 def a d j u s t w h ( (W, H ) ) :
276 ”””
277 Change t h e s c a l i n g o f W and H, and r e c o r d them a c c o r d i n g t o s c a l i n g
278 ”””
279 wsum = np . a s a r r a y (W. sum ( a x i s = 0 ) ) . f l a t t e n ( )
280 hsum = np . a s a r r a y (H. sum ( a x i s = 1 ) ) . f l a t t e n ( )
281 whsum = wsum ∗ hsum
282 whsumsqrt = np . s q r t ( whsum )
283 I = np . a r g s o r t (−whsum )
284 Dw = np . mat ( np . d i a g ( whsumsqrt [ I ] / wsum [ I ] ) )
285 Dh = np . mat ( np . d i a g ( whsumsqrt [ I ] / hsum [ I ] ) )
286 re turn (W[ : , I ]∗Dw, Dh∗H[ I , : ] )
287
288
289 def nmf (M, components=None , i t e r a t i o n s = 5 0 ) :
290 ”””
291 Non−n e g a t i v e m a t r i x f a c t o r i z a t i o n
292 ”””
293 i f not components :
294 components = np . c e i l ( np . s q r t ( f l o a t ( min (M. shape ) ) / 2 ) )
295 W = np . mat ( np . random . r and (M. shape [ 0 ] , components ) )
296 H = np . mat ( np . random . r and ( components , M. shape [ 1 ] ) )
297 i f s c i p y v e r s i o n [ 0 ] == 0 and s c i p y v e r s i o n [ 1 ] < 7 and components > 1 :
298 f o r n in r a n g e ( 0 , i t e r a t i o n s ) :
299 H = np . m u l t i p l y (H, (W. T ∗ M) . t o d e n s e ( ) / (W. T ∗ W ∗ H + 0 . 0 0 1 ) )
300 W = np . m u l t i p l y (W, (M ∗ H. T ) . t o d e n s e ( ) / (W ∗ (H ∗ H. T ) + 0 . 0 0 1 ) )
301 e l s e :
302 f o r n in r a n g e ( 0 , i t e r a t i o n s ) :
303 H = np . m u l t i p l y (H, (W. T ∗ M) / (W. T ∗ W ∗ H + 0 . 0 0 1 ) )
304 W = np . m u l t i p l y (W, (M ∗ H. T ) / (W ∗ (H ∗ H. T ) + 0 . 0 0 1 ) )
305 re turn (W, H)
306
307
308 def t e x t 2 s e n t i m e n t ( t e x t ) :
309 ”””
310 Text a s s t r i n g as i n p u t .
311 A f l o a t f o r v a l e n c e i s r e t u r n e d . P o s i t i v e f o r p o s i t i v e v a l e n c e .
312 ”””
313 words = p a t t e r n w o r d . f i n d a l l ( t e x t . l ower ( ) )
314 s e n t i m e n t s = map ( lambda word : a f i n n . g e t ( word , 0 ) , words )
315 i f s e n t i m e n t s :
316 s e n t i m e n t = f l o a t ( sum ( s e n t i m e n t s ) ) / math . s q r t ( l e n ( s e n t i m e n t s ) + np . f i n f o ( f l o a t ) . eps )
317 e l s e :
318 s e n t i m e n t = 0
319 re turn s e n t i m e n t
320
321
322 def components2h tml (W, H, t e x t s , t e r m s ) :
323 ”””
324 Turn t h e t e x t and t e r m s i n t o HTML
325 ”””
326 w e ig h t = np . a s a r r a y (W. sum ( a x i s = 0 ) ) . f l a t t e n ( )
327 iw = np . a r g s o r t (−W, a x i s =0)
328 i h = np . a r g s o r t (−H, a x i s =1)
329 # I t e r a t e ove r a l l t o p i c s
330 f o r n in r a n g e (W. shape [ 1 ] ) :
331 p r i n t ( ”””<h3><a name=” t o p i c %d”>Topic %d (%.2 f )</ a></h3>””” % ( n +1 , n +1 , we i gh t [ n ] ) )
332 f o r m in r a n g e ( l e n ( t e r m s ) ) :
333 i f H[ n , i h [ n ,m] ] > 0 :
334 p r i n t ( ”%s (%.2 f ) ” % ( s t r 2 h t m l ( t e r m s [ i h [ n ,m] ] ) , H[ n , i h [ n ,m] ] ) )
335 e l s e :
336 break
337 p r i n t ( ”<ol>” )
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338 s e n t i m e n t s = [ ]
339 f o r m in r a n g e ( l e n ( t e x t s ) ) :
340 i f W[ iw [m, n ] , n ] > 0 :
341 t = t e x t s [ iw [m, n ] ]
342 i f a f i n n :
343 s e n t i m e n t s . append ( t e x t 2 s e n t i m e n t ( t ) )
344 p r i n t ( ”<l i>%s (%.2 f ) ” % ( s t r 2 h t m l ( t ) , W[ iw [m, n ] , n ] ) )
345 p r i n t ( ”</o l>” )
346 i f a f i n n :
347 s e n t i m e n t = sum ( s e n t i m e n t s ) / math . s q r t ( l e n ( s e n t i m e n t s ) + np . f i n f o ( f l o a t ) . eps )
348 p r i n t ( ” S e n t i m e n t : %.2 f ” % s e n t i m e n t )
349
350 # Wri t e o u t documents n o t a s s i g n e d t o a t o p i c
351 p r i n t ( ”””<h3><a name=” t o p i c 0”>Not a s s i g n e d </a></h3>””” )
352 f o r m in r a n g e ( l e n ( t e r m s ) ) :
353 i f not any (H [ : ,m] ) :
354 p r i n t ( ”%s ” % ( s t r 2 h t m l ( t e r m s [m] ) ) )
355 p r i n t ( ”<ol>” )
356 s e n t i m e n t s = [ ]
357 f o r m in r a n g e ( l e n ( t e x t s ) ) :
358 i f not any (W[m , : ] ) :
359 t = t e x t s [m]
360 i f a f i n n :
361 s e n t i m e n t s . append ( t e x t 2 s e n t i m e n t ( t ) )
362 p r i n t ( ”<l i>%s ” % ( s t r 2 h t m l ( t ) ) )
363 p r i n t ( ”</o l>” )
364 i f a f i n n :
365 s e n t i m e n t = sum ( s e n t i m e n t s ) / math . s q r t ( l e n ( s e n t i m e n t s ) + np . f i n f o ( f l o a t ) . eps )
366 p r i n t ( ” S e n t i m e n t : %.2 f ” % s e n t i m e n t )
367
368
369
370
371 # Get CGI f i e l d v a l u e
372 form = p a r s e f o r m ( F i e l d S t o r a g e ( ) )
373
374 i f form [ ’ f o r m a t ’ ] == ’ d e f a u l t ’ :
375
376 p r i n t ( h e a d e r ( ) )
377
378 l i n e s = s p l i t ( r ”\n ” , form [ ’ d a t a ’ ] )
379 t e x t s = ” ”
380 i f l i n e s :
381 t e x t s = l i n e s
382
383 t e x t = ”\n ” . j o i n ( t e x t s )
384 p r i n t ( i n p u t f o r m ( d a t a = t e x t , components=form [ ’ components ’ ] ) )
385
386 i f t e x t s :
387 ma t r ix , t e r m s = t e x t s 2 m a t r i x ( t e x t s )
388 p r i n t ( ”””
389 <hr>
390 %d l i n e s<br>
391 %d t e r m s : %s ””” % ( l e n ( l i n e s ) , l e n ( t e r m s ) , s t r 2 h t m l ( ” ” . j o i n ( t e r m s ) ) ) )
392 p r i n t ( ”””<hr>
393 <h2>R e s u l t s </h2>””” )
394 i f m a t r i x :
395
396 l e f t m a t r i x , r i g h t m a t r i x = wta ( a d j u s t w h ( nmf ( ma t r ix , components=form [ ’ components ’ ] ) ) )
397 components2h tml ( l e f t m a t r i x , r i g h t m a t r i x , t e x t s , t e r m s )
398 e l s e :
399 p r i n t ( ” ( no r e s u l t s ) ” )
400
401 i f w a r n i n g s :
402 p r i n t ( ”””
403 <hr>
404 <h2>Warnings </h2>””” )
405 f o r warn ing in w a r n i n g s :
406 p r i n t ( ”””<d i v c l a s s =” warn ing”>%s</d iv><br>””” % s t r 2 h t m l ( warn ing ) )
407
408 p r i n t ( d e s c r i p t i o n ( ) )
409 p r i n t ( f o o t e r ( ) )
410
411 e l i f form [ ’ f o r m a t ’ ] == ’ s c r i p t ’ :
412
413 p r i n t ( ” Conten t−t y p e : t e x t / p l a i n ; c h a r s e t = u t f−8\n ” )
414 f i l e n a m e s c r i p t = os . e n v i r o n . g e t ( ”SCRIPT FILENAME” , ” ” ) . s t r i p ( )
415 s = open ( f i l e n a m e s c r i p t ) . r e a d ( )
416 p r i n t ( s )
417
418 e l i f form [ ’ f o r m a t ’ ] == ’ s c r i p t f m ’ :
419
420 p r i n t ( h e a d e r ( ) )
421 p r i n t ( ”<pre>” )
422 f i l e n a m e s c r i p t = os . e n v i r o n . g e t ( ”SCRIPT FILENAME” , ” ” ) . s t r i p ( )
423 s = open ( f i l e n a m e s c r i p t ) . r e a d ( )
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424 p r i n t ( s t r 2 h t m l ( s ) )
425 p r i n t ( ”</pre>” )
426 p r i n t ( d e s c r i p t i o n ( ) )
427 p r i n t ( f o o t e r ( ) )
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APPENDIX B
AUTOMATIC GENERATION OF DOCUMENTATION

Demontration using epydoc:

epydoc --pdf -o /home/fnielsen/tmp/epydoc/ --name RBBase wikipedia/api.py

This example does not use brede_str_nmf but another more well-documented module called api.py that are used to
download material from Wikipedia.
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Module rbbase.wikipedia.api

1 Module rbbase.wikipedia.api

RBBase

rbbase/wikipedia/api.py

1.1 Class Api

object

rbbase.wikipedia.api.Api

Interface to http://en.wikipedia.org/w/api.php for getting individual pages, revisions, and differences between
revisions.

>>> import rbbase.wikipedia.api
>>> api = rbbase.wikipedia.api.Api()
>>> page = api.get_page_by_title("Lundbeck")

1.1.1 Methods

__init__(self )
Setup of URL to English Wikipedia API and name of user agent.
Overrides: object.__init__

get_page_by_title(self, title)
Query the Wikipedia API by title.

Exceptions are not handled.
Parameters

title: Title of Wikipedia page as unicode
Return Value

dict Dictionary with fields. The text in in the ’text’ field
>>> api = rbbase.wikipedia.api.Api()
>>> page = api.get_page_by_title("Lundbeck")

2



Class Api Module rbbase.wikipedia.api

get_revision_by_id(self, revid)
Query the Wikipedia API for a revision.

Exceptions are not handled.
Parameters

revid: Revision identifier as string or number
Return Value

dict Dictionary with fields. The text in in the ’text’ field
>>> api = rbbase.wikipedia.api.Api()
>>> revision = api.get_revision_by_id(233192)
>>> revision["user"]
u’RoseParks’

get_diff(self, revid)
Query Wikipedia API for diff

NOTE: ’changes’ missing
Parameters

revid: Revision identifier as string or number
Return Value

Dictionary with change information
>>> import rbbase.wikipedia.api
>>> api = rbbase.wikipedia.api.Api()
>>> diff = api.get_diff(508885541)

Inherited from object

__delattr__(), __format__(), __getattribute__(), __hash__(), __new__(),
__reduce__(), __reduce_ex__(), __repr__(), __setattr__(), __sizeof__(),
__str__(), __subclasshook__()

1.1.2 Properties

Name Description
Inherited from object
__class__

3
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