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Abstract: In this paper, we find that the h index and the Research Gate index have 
great significance in the evaluation of colleges and universities by the comprehensive 
analysis and research. Firstly, the analysis of h index shows that it needs to be 
combined with other indexes to make the university evaluation more fair and 
reasonable. The greatest contribution of the paper is that: In view of this problem, by 
using MATLAB to analyze and verify the indexes of some universities in Research Gate, 
we get the new index of university evaluation by using the total RG Score, the total 
impact factor and the total membership in the Research Gate website. 
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1. Introduction 
 
The university ranking is an important part of educational evaluation and play an 
important role in improving the reputation of a university [1-2]. It can dynamically 
reflect the development of higher education, and attract public and social institutions to 
pay attention to higher education.[3] However, the university ranking is full of dispute 
about "right and wrong", and it has become one of the focuses of the current society 
[4]. 

The university ranking was born in the context of the rapid development of global 
higher education. At present, it has become a global phenomenon. The United States 
launched its first national university rankings in 1983, and since then, the rankings of 
universities with different evaluation indexes are emerging [5]. Today, more than 30 
countries and regions have launched a global or regional university rankings [6]. For 
example, Shanghai Jiao Tong University published the world university academic 
rankings in 2003, Germany in 1999 to implement the CHE university rankings, the UK 
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in 2004 released the world university rankings and so on [7]. The university ranking is 
an effective way to evaluate university education and scientific research achievements. 
It represents the quality and education level of universities to a certain extent, and can 
directly show the university level and status to the society. With the vigorous 
development of China's higher education, the imbalance between the rapid increase in 
the number of universities and the quality of education has made higher education face 
great challenges. Therefore, the attention to the university quality evaluation is 
increasing day by day. 

In view of this problem, through the analysis and induction of the h index and the 
Research Gate index, we find that a single h index needs to combine other indicators to 
reflect the fairness and justice of the evaluation index. Based on this, this paper uses 
MATLAB to analyze the Research Gate indexes of some universities in China, and 
summarizes a new evaluation index. 
 

2. Overview of h index 
 
In this section, we first briefly review the definition of h index and analyze its 
significance in university evaluation. 

In 2005, the advent of the h index pushed the research evaluation to a new height. 
Hirsch, an American physicist, has promoted the development of scientific research 
evaluation [8-9]. The h index defined by Hirsch is: In all the papers published by a 
scientist, h articles were cited at least h, while the remainder cited less than h, which is 
the h value. As an innovative indicator, the h index has been well received and has 
inspired great research enthusiasm among international scholars [10]. 

The following is the relevant evaluation parameters of a scholar. According to the 
definition, the citation frequency of the first 4 papers is no less than 4, while the fifth 
papers cited less than 5, so the scholar's h index is 4. 

h index calculation example: 
Serial Number    Paper     Times Cited 

     1                A             10 
     2                B              8 
     3                C              6 
     4                D              5 
     5                E              3 
     6                F              3 
     …               …             …  

Because h index takes into account both the quality and the quantity, and the 
calculation is simple, even many websites provide the function of querying the h value 
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directly. Therefore, h index has received greatly popularity in the field of university 
evaluation [11]. 

In the article [12], Wan Jin kun calculated h index )( CNh  of some key universities in 

china within a specified time based on the database of CNKI, and combined with the 

American ISI Web of Science h index )( ISIh  to obtain the average of the two h indexes, 

and ranked the top 10 universities. He pointed out that h index plays an important role 
in the evaluation of colleges and universities. At the same time, it is found that the 
combination of h index and other related indicators can make the evaluation more fair 
by the in-depth study of the h index. 
 

3. Research and analysis of Research Gate index 
 

Table 3-1 The Research Gate Indicators of Top 10 Universities in China 
 

Rank The Name of 
University 

The Total RG 
Score Members

The Total
Impact 
Factor 

RG 
Score 
of Per 
Capita 

Impact Factor 
of Per Capita

1 Beijin 
University 43291.6 7696 72441.06 5.63 9.41 

2 Tsinghua 
University 59106.81 9994 58907.37 5.91 5.89 

3 Fudan 
University 43727.65 6405 69476.72 6.83 10.85 

4 Wuhan 
University 26041.95 5715 30876.78 4.56 5.40 

5 Zhejiang 
University 47764.01 7962 75216.27 6.00 9.45 

6 Renmin University of 
China 3999.76 1897 3148.79 2.11 1.66 

7 Shanghai Jiao Tong 
University 50448.15 8601 53296.82 5.87 6.20 

8 Nanjing 
University 27661.38 3816 54889.4 7.25 14.38 

9 National University of 
Defense Technology 9643.71 1296 2804.55 7.44 2.16 

10 Zhongshan 
University 32965.71 4681 36503.21 7.04 7.80 
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This section refers to the question mentioned above: when the university is evaluated, 
the h index can be combined with other indicators. So then we will analyze and study 
the Research Gate index. 

In the Research Gate website, each research unit has four indicators, namely, RG 
Score, the total membership, the impact factors and published papers.  

In this paper, the total RG Score, the total membership and the total impact factor of 
120 universities were collected from Research Gate websites, and the per capita RG 
Score and the per capita impact factor of these universities were calculate. Based on 
the rankings of Chinese universities in China Alumni Association, table 3-1 lists the first 
10 representative universities. 

Use the total data of table 3-1 RG Score, total members, total impact factor three 
indicators to do a line chart in MATLAB, as shown in Figure 3-1 below: 
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Figure 3-1 Chinese University RG Score Index Line Chart 
 

As can be seen from the figure, the Universities under study in accordance with the 
RG Score index present the same trend with the China Alumni Association University 
Rankings. That is, the total RG Score, the total membership, and the total impact factor 
of the 120 universities are decreasing with the ranking, but there are many exceptions. 
For example, National University of Defense Technology ranked ninth in China Alumni 
Association, but it’s the total RG Score, the total membership and the total impact 
factor in Research Gate were significantly lower than those in Zhongshan University. 
This is because the subjects of National University of Defense Technology are mainly 
national defense science and technology, the number of its members and the academic 
exchange are very few, therefore published academic papers less in the Research Gate 
website, which leads to its impact factor and RG Score is very low.  
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Using the full data of per capita RG Score and per capita impact factor, do a line chart 
in MATLAB, as shown in Figure 3-2. 
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Figure 3-2 Per Capita RG Score and Per Capita Impact Factor of Some Universities in 

China 
 

Figure 3-2 shows that there is a big fluctuation in the per capita RG Score, and does 
not change with ranking order. The per capita impact factor is very large, and there is 
no law to follow. This is because the user of domestic first-class universities and 
general universities quantity gap in the Research Gate site, The number of members of 
first-class universities is larger than that of general universities, while the academic 
contribution of students in Research Gate is far less than that of college teachers, which 
led to the per capita RG Score and the per capita impact factor of the first-class 
universities are lower than that of the general universities. It is worth mentioning that 
the PLA Second Military Medical University ranked 71, but its per capita RG Score and 
per capita impact factor are very high, especially the per capita impact factor is much 
higher than the top 200 universities. The medical exchange in this school is more 
frequent in the world, and its research level is high, so its RG Score index and impact 
factor are very high. 

Through the research and comparison, we can respectively obtain the top ten 
universities according to the per capita RG Score and the per capita impact factor, as 
shown in the following table 3-2 and table 3-3: 
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Table 3-2 The Top Ten Universities according to Per Capita RG Score Ranking 
 

Rank The Name of University The Total RG 
Score Members

The Total 
Impact 
Factor 

RG Score
of Per 
Capita 

1 The Third Military Medical 
University 7354.19 507 10124.03 14.51 

2 The Second Military Medical 
University 6226.53 442 15766.12 14.09 

3 The Fourth Military Medical 
University 13802.78 1012 16607.02 13.64 

4 Guangxi University For 
Nationalities 405.46 35 186.84 11.58 

5 Capital Medical University 6858.53 599 10998.57 11.45 
6 Suzhou University 3667.6 324 4443.82 11.32 
7 Hunan Normal University 1817.74 176 87.88 10.33 
8 Shanxi University 4847.22 477 4622.16 10.16 
9 Shandong University 24051.22 2438 34133.16 9.87 

10 PLA University of Science and 
Technology 952.49 98 310.99 9.72 

 
Table 3-3 The Top Ten Universities according to Per Capita Impact Factor Ranking 

 

Rank The Name of University The Total RG 
Score Members

The Total 
Impact 
Factor 

Impact Factor of 
Per Capita 

1 The Second Military Medical 
University 6226.53 442 15766.12 35.67 

2 Liaoning University 412.88 67 1523.37 22.74 

3 The Third Military Medical 
University 7354.19 507 10124.03 19.97 

4 East China University of 
Science and Technology 6753.44 988 19107.05 19.34 

5 Capital Medical University 6858.53 599 10998.57 18.36 
6 Nanjing Normal University 3196.17 373 6196.06 16.61 

7 Northwest Normal 
University 1270.51 148 2446.09 16.53 

8 The Fourth Military Medical 
University 13802.78 1012 16607.02 16.41 

9 Sichuan University 18566.06 2453 38222.55 15.58 
10 Yunnan University 2375.54 314 4889.69 15.57 
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According to table 3-1, table 3-2 and table 3-3, it can be seen that the university 
rankings made by different ranking indicators vary greatly, and the ranking trends are 
basically consistent according to the overall indicators. But according to the per capita 
index ranking, the difference is very large. 

Analyze the chart and draw the following conclusions: 
The variation trend of fold line based on the total RG Score, the total impact factor 

and the total membership ranked in the Research Gate website is in line with the trend 
of Chinese Alumni Network University Rankings. 

Scale effect. That is, the number of schools (students and teachers) more, then the 
total RG Score, the total impact factor, the total membership of the school in the 
Research Gate website also more, and then the school is ranked more forward. 

As you can see from figure 3-2, the per capita RG Score and the per capita impact 
factor do not fit into the university ranking indicators. 

Therefore, the index   to evaluate universities will be summed up in the Research 
Gate website on the total RG Score, the total impact factor and the total number of 
members. 

 

  zyx                                             (3-1) 
 

Description: zyx ,,  represent the total RG Score, the total membership, and the total 
impact factor, respectively. From the data shown in table 3-1, the total RG Score and 
the total impact factor are of the same order of magnitude, so  ,   in the above 
formula are taken at 1. The total membership is weighted by the average of 120 

universities, 6 . Then the formula (3-1) becomes: 

 
zyx  6                                             (3-2) 

 
The weighted coefficients can normalize three different indexes and make the 

calculation method more convenient. And the weighted coefficients can also be 
adjusted arbitrarily according to the size of the subjects. 
 

4. Conclusion 
 
The university ranking is important to universities, which promote fair competition 
among educational institutions. And fair and reasonable university evaluation 
mechanism is particularly important. Based on the comprehensive analysis of the h 
index, it is found that a single h index needs to be combined with other indicators in 
order to reflect the fair and reasonable evaluation indicators[13-14]. This paper 
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collects data of some universities in China in Research Gate, and through MATLAB 
drawing analysis, it is found that RG Score indexes can be used as good university 
evaluation indexes, and a new index algorithm is obtained. 

The index have the following advantages: 
1) the algorithm is simple; 
2) the data is acquired automatically, and is accurate and objective; 
3) dynamic data updates, ranking information more forward. 
It is believed that the combination of the new index and the h index can make the 

university evaluation more fair and reasonable, thus promoting the fair competition of 
education. 
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