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Abstract 

The comprehensive growth and the improvement of innovation ability of university students 
cannot be separated from reading. The university library is designed to improve the reading 
interest and reading ability of university students. In order to understand the university 
students' utilization of library, the demand for library service, and the evaluation of the 
allocation of the collection resources, this paper, based on the library lending data of the 
students from Beijing University of Posts and Telecommunications Electronic Engineering 
Academy Students, uses the multivariate statistical correlation analysis method to discuss 
the borrowing habits of the  university students of science and engineering nowadays. 
According to the data analysis,we concludethat students of science and engineering become 
more and more interested in borrowing literature books, and college students become more 
and more active in reading traditional literature. 
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1. Introduction 

The OECD regards the proportion of students who have reached the highest level of readability in 
their countries as the basis for their future competitiveness [1]. College students' reading literacy and 

university libraries with rich reading resources are closely correlated.  In a recent evaluation report, 

Pisa stated that with the development of social, economic, and cultural changes, especially the concept 

of lifelong learning, the meaning of reading and reading literacy also changes accordingly [2].  In 

today's era of rapid development of electronic science and technology, it seems that most of the 

science and engineering students are keen on studying books of scientific research, but have neglected 

literary books. However, is it the reality? We have obtained some unexpected conclusions by 

analyzing the library lending data of 2011-2015 years from the Beijing University of Posts and 
Telecommunications Electronic Engineering Academy Students. 

2. Method and Principle 

2.1 Initial Data Data Preprocessing 

2.1.1 Sub-section Headings 

In order to understand the reading situation of domestic and international students, we regard the 

lending data of College Library as the research basis, and the scope of the investigation is the students 

of the Beijing University of Posts and Telecommunications Electronic Engineering Academy 
Students. 
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The original data are shown in Table 1 (partial data). The indicators in Table 1 are: 

 

Table 1 Borrowing Books year - category table 

Num 

Year 

Kind 

1 2 3 … 19 20 21 22 

2011 12.00 302.00 139.00 … 1.00 4.00 0.00 9.00 

2012 25.00 435.00 149.00 … 1.00 3.00 0.00 17.00 

2013 15.00 273.00 99.00 … 1.00 1.00 0.00 10.00 

2014 16.00 158.00 50.00 … 0.00 0.00 0.00 1.00 

2015 8.00 134.00 44.00 … 0.00 1.00 3.00 7.00 

 

The statistical software SPSS we use cannot directly analyze the data of the contingency table. It 

needs to preprocess the data, and the preprocessed data such as table 2 (part data): 

 

Table 2 Borrowing Books year - category preprocessing table 

Year Kind Number 

2011 1 12 

2011 2 25 

2011 3 435 

2011   

2011 21 0 

2011 22 9 

2012 1 25 

2012 2 435 

2012 3 139 

2012   

2012 21 0 

2012 22 17 

2013 1 15 

2013 2 273 

2013 3 99 

2013   

2013 21 0 

2013 22 10 

 

1   Marxism, Leninism, Mao Zedong Thought, Deng Xiaoping Theory 

2   Philosophy and religion 

3   Social Science 

4   Politics and Law 

5   military 

6   economy 

7   Culture, Science, Education, Sports 

8   languages, words 
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9   Literature 

10  Art 

11  History, Geography 

12  Natural Science 

13  Mathematical Sciences and Chemistry 

14  Astronomy, Earth Science 

15  Biological Sciences 

16  medicine, health 

17  Agricultural Science 

18  Industrial Technology 

19  Transportation 

20  Aviation and Aerospace 

21  Environmental Science, Labor Protection Science (Safety Science) 

22  Comprehensive books 

2.2 Correspondence Analysis Principle 

Correspondence analysis originated a group of independent literature in twentieth Century in 30~40. 

The authors of this method were Richardson and Kuder (1933), Hirshfeld (1935), Horst (1935), Fisher 

(1940), Cuttman (1941) and so on. In 1973, the French statistician, Jean-Paul Benz e (Jean-Paul Benz 

E), gave it a complete summary which is we are going to use [3-6]. 

Correspondence analysis can be used to analyze the relationship among qualitative variables and 
among the different states of variables, and draw the relationship in the same picture. The 

corresponding analysis, also called the corresponding analysis or the R-Q type factor analysis, is a 

multivariate statistical analysis method to reveal the relationship between the variables and their 

categories in the qualitative variable data. 

Correspondence analysis, also known as the corresponding analysis, is seeking samples (rows) and 
variables (columns) of low dimensional representation between. The key is to transform the original 

data matrix containing m variables of n samples X = [

x11 ⋯ x1m
⋮ ⋱ ⋮
xn1 ⋯ xnm

]      into another matrix 

[

z11 ⋯ z1m
⋮ ⋱ ⋮
zn1 ⋯ znm

] by using a data transformation method, and make the S R = Z'Z (covariance matrix 

analysis of the relationship between variables) and S Q = ZZ'(analysis of covariance matrix between 

samples) have the same nonzero eigenvalues, and there are close relations between their 

corresponding feature vectors. 

Factor analysis of covariance matrix SR and SQ is performed to extract two most important common 

factors R1, R2, Q1 and Q2 respectively. Because of a special transformation method we use, factor 
R 1 and Q 1 are essentially the same, in the same way, R 2 and Q 2 is the same in essence. Therefore, 

dim1 can be used as a unified symbol of R1 and Q1, and dim2 can be used as the unified symbol of 

R2 and Q2. So (R1, Q1) and (R2, Q2) this two sets of data can be drawn in the same Cartesian 

coordinate system composed of (dim1, dim2), in which the relationship between the variables and the 

samples can be easily examined. 

2.3 Canonical Correlation Analysis Principle 

Canonical correlation analysis came from Hotellings’paper called “Biometrika between two sets of 

variates” published in “Biometrika” in 1936. He extended the correlation analysis to the study of the 

correlation between many multiple random variables and many multiple random variables, and 

converted their correlation to the analysing correlation among several pairs of typical variables. In 
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70s, Cooley and Lohnes (1971), Kshirsagar (1972), Mardia, Kent, Bibby (1979) promoted the 

application of its [7-9]. 

Let X = (X1,X2,…,Xp)' Y = (Y1,Y2,…,Yq)' are two random vectors. We use the principal component 

analysis to find out typical correlation variables (Ui, Vi) which make their relevance maximum: 

Ui = ai1X1 + ai2X2 +⋯+ aipXp = ai
′X    (1) 

Vi = bi1Y1 + bi2Y2 +⋯+ biqYq = bi
′Y    (2) 

i = 1,2,…,m = min（p,q）；ai
′ and bi

‘  are called typical variable coefficients or typical weights. 

Note the first pair of canonical correlation coefficient between typical correlation variables: 

CanR1 = Corr(U1,V1) (making the maximum correlation betweenU1 and V1); 

The second pair of canonical correlation coefficient between typical correlation variables is: 

CanR2 = Corr(U2,V2)(unrelated to U1,V1; maximize correlation between U2 and V2); 

The m pair of canonical correlation coefficient between typical correlation variables is: 

CanRm = Corr(Um,Vm)(unrelated to U1, V1,..., Um–1, Vm–1; making the Um and Vm  maximum 

correlation） 

3. The Results Of The Study 

3.1 The Corresponding Analysis Results 

 

Table 3 Summary 

Dimension 
Singular 
Value 

Inertia 
Chi 

Square 
Sig. 

Proportion of Inertia 
Confidence Singular 

Value 

Accounted 

for 
Cumulative 

Standard 

Deviation 

Correlation 

2 

1 .178 .032   .715 .715 .006 -.006 

2 .093 .009   .197 .912 .006  

3 .058 .003   .077 .988   

4 .023 .001   .012 1.000   

Total  .044 1260.978 
.000 

(a) 
1.000 1.000   

84 degrees of freedom 

From table 3, first of all,  with P value (SIG) we can see that there is a correlation between row 
variables and column variables. 

In the corresponding analysis, the maximum number of dimensions can be extracted is that the 

number of the least categories in the two variables minus one again.. That year in this case is 5, minus 
1 is 4, so the extraction of 4 dimensions (the following table).Generally the 2-3 dimensions carry 

most of the information. In this case, the first and the second dimensions can explain 91.2% of the 

amount of information, so it is possible to analyze these date with a two-dimensional graph. 

 

Table 4 Overview row points(a) 

Kind Mass 

Score in 
Dimension 

Inertia 

Contribution 

1 2 

Of Point to 
Inertia of 

Dimension 

Of Dimension to Inertia 

of Point 

1 2 1 2 Total 

1 .003 -.443 .096 .000 .003 .000 .457 .011 .468 
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2 .046 -.151 -.503 .001 .006 .124 .127 .745 .872 

3 .017 .096 -.626 .001 .001 .071 .043 .948 .991 

4 .008 -.508 -.371 .001 .012 .012 .695 .194 .889 

5 .003 -1.198 .847 .001 .021 .020 .492 .129 .622 

6 .045 .167 -.248 .001 .007 .030 .250 .289 .539 

7 .012 -.497 -.394 .001 .017 .020 .673 .223 .896 

8 .102 -.054 -.181 .001 .002 .036 .037 .218 .256 

9 .179 -.578 -.030 .011 .336 .002 .994 .001 .996 

10 .017 -.532 -.279 .001 .027 .014 .731 .106 .836 

11 .048 -.280 -.187 .001 .021 .018 .474 .111 .585 

12 .002 -1.694 -.400 .001 .025 .003 .886 .026 .912 

13 .088 -.343 .766 .007 .058 .551 .276 .721 .997 

14 .002 -.580 .006 .000 .004 .000 .802 .000 .802 

15 .001 -.588 -.613 .000 .003 .006 .554 .316 .870 

16 .003 .855 -1.164 .001 .011 .037 .464 .451 .915 

17 .000 . . . . . . . . 

18 .422 .421 .066 .013 .421 .019 .987 .013 .999 

19 .000 .975 -.837 .000 .001 .001 .516 .200 .715 

20 .000 .367 -1.884 .000 .000 .012 .058 .797 .855 

21 .000 -6.234 -1.388 .001 .023 .002 .691 .018 .709 

22 .002 -.504 -1.165 .000 .002 .022 .200 .563 .763 

Active 
Total 

1.000   .044 1.000 1.000    

A Symmetrical normalization 

 

Table 5 Overview column points(a) 

year Mass 

Score in 
Dimension 

Inertia 

Contribution 

1 2 

Of Point to 

Inertia of 

Dimension 

Of Dimension to 
Inertia of Point 

1 2 1 2 Total 

2011 .243 .465 -.195 .011 .296 .099 .827 .076 .903 

2012 .266 -.110 -.317 .005 .018 .287 .127 .555 .681 

2013 .245 .165 .278 .003 .038 .202 .366 .543 .909 

2014 .155 -.152 .489 .004 .020 .396 .147 .796 .943 

2015 .091 -1.109 -.130 .021 .629 .016 .954 .007 .960 

Active Total 1.000   .044 1.000 1.000    

Symmetrization    

Table 4 and table 5 are the results of calculating the coordinate values of the row and column variables 

in the coordinates of the 2 dimensions respectively. It will make a correspondence analysis diagram 

using these coordinate values.We will make a conclusion with the correspondence analysis diagram, 

so the two tables needn’t be noticed. 

Considering the same variable discrimination: 
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If the same variable in different categories in one direction are very close, it shows that these 
categories are not very different in the dimension.  

Considering the relations among the categories of different variables : 

Generally speaking, fall from the graphics origin (0,0) associated with each other at the same 
orientation of the different variables are roughly the same area classification point. Scatter distance 

closer, more obvious tendency of association. The scatter from the origin (0,0) (two coordinate line 

intersection) is far more obvious tendency of association. 

In Figure 1, we first study the relation between the two different variables (year and the types of 
lending). 

From the figure, we can clearly see that except for the 21 categories (X Environmental Science), other 

scattered points are concentrated, indicating that different years and the types of books borrowed have 

strong correlation, and the X environmental science class is always unpopular! 

By observing, we can find that the scattered points of the “year” are gradually moving from the third 
quadrant to the first quadrant , being more and more obviously association with the 9 (I Literature) 

and 13 (O mathematical science and Chemistry) in the first quadrant. 

 
Fig. 1  Correspondence analysis scatter plot 

3.2 Canonical Correlation Analysis 

As shown in Figure 1 we found in third quadrant 4,7,10,11,15 are close in distance, so we put 4 

( political, legal) and 7(culture, science, education and sports) as a group of variables, and then put 
10 (Art), 11 (history, geography), 15 (Bioscience) as another group of variables to take the canonical 

correlation analysis, the results are shown in Figure 2 (only the results about relevance): 

 
Figure 2 Typical correlation analysis results of hypothesis testing 1 
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The first row shows that the canonical correlation coefficient (SIG) of the first typical variables is 0, 
meaning the correlation is significant. 

The sig value of the second row is 0.503>0.05,which is not significant at 5% significant level. 

This means that the number of borrowing 4 (political, legal) books is related to 10 (Art), 11 (history, 
geography), and 15 (Biological Science). 

In addition, we want to explore whether there is correlation between the lending quantity of 9 

(Literature) and other books. So we find the scatter point 1 (Marxism Leninism, Mao Zedong thought), 
5 (military), 13 (Mathematical Science and Chemistry), in the scatter plot, which are near the 

9(Literature),and take the canonical correlation analysis. The results are shown in Figure 3 (only the 

results about relevance): 

 
Figure 3 Typical correlation analysis results of hypothesis testing 2 

The sig value is 0.503>0.05,which is not significant at 5% significant level. That is to say, people 

who borrow literature books have no internal relations with other books. In other words, people who 

like to read literature may also like any other kind of books. 

4. Discussion 

The above data mining analysis on the library of Beijing University of Posts and Telecommunications 

Institute Electronic lending data mining analysis, we found that the literature books are becoming 

more and more popular in electronic college students, although this data is not representative of the 

majority of the contemporary university students of science and engineering, (not but here) at least 
from one side to show the literature books have not been ignored by science and engineering students. 

From this point of view, we decide to create a Wulin novel with the theory of science and engineering, 

in order to integrate the stories of the Wulin and the knowledge on the textbooks so that readers can 

learn knowledge in the ups and downs of the novel’s stories. 
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