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Abstract 
 

Commercial search engines, especially meta-search 
engines was designed to retrieve the information by 
submitting users’ queries to multiple conventional 
search engines and integrating their partial searching 
results generated by each search engine. How to find 
the best search engine for user queries is know as the 
selection problem of search engines. Recently, the 
selection problem has become a research hotspot in 
meta-search engines. Therefore, it is the key 
technology to evaluate the quality of the search result 
of every search engine. In this paper, the objective-
subjective measure method was proposed. At first, we 
focus on objective evaluation of search quality. From 
global viewpoint, we calculated the average 
correlation coefficient of one search result list with 
other search result lists, the correlation coefficient 
described the relation among the original lists of 
search results, and it is objective measure of the search 
result of search engine；Second, we focus on the 
subjective evaluation of search quality. We measure 
the user satisfaction to each search result of search 
engine by comparing the implicit ranking provided by 
the user feedback with the original ranking given by 
the search engine. At last, the objective-subjective 
measure method is the weighted sum of the average 
correlation coefficient and the user satisfaction. What 
more, we discussed the algorithm of our proposed 
method. 
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1. Introduction 
 

Search engines are the most popular useful services 
on the web. Meta-search engines become more and 
more important. After submitting the user query to the 
meta-search engine, the user query divided into several 
sub queries, the meta-search integrated their partial 

searching results which generated by each 
conventional search engine into the final search result 
for user query. In process of dividing the user query, 
how to choose a best conventional search engine？ We 
need to know what the different among these search 
engines. The different among the conventional search 
engine is in many factors, such as the number of web 
pages they are indexing (web coverage), the time of 
their response, their availability, the correctness 
ranking, etc., which are adopted to evaluate these 
search engines. Of these factors, the first and the last 
ones seem to be most crucial. In this work, we mainly 
concentrate on the last one.  

Statistic Model [1-4] proposed two 
indexes，NoDoc and AvgSim to evaluate the quality 
of search result. NoDoc denoted the high relation 
documents’ count which search engine retrieved from 
the index databases for user query; Avgsim stands for 
high relational documents’ average similarity ratio.  

User Model [5-7] is different from traditional 
model. The user model focused on more factors about 
user feedback. It analyzes the search result quality by 
monitor user’s action, such as the time that the user 
spends on this document, whether user copies, prints, 
emails, bookmarks the document or not, and so on. 

As we know, the few researches focus on 
discussion combining the correlation of the search 
result sets and qualify the users’ satisfaction. However, 
by other means, efforts have done to compare the 
performance of various search engines. 

In this paper, we proposed the objective-
subjective approach for search quality evaluation. At 
first, we focus on objective evaluation of search quality. 
From global viewpoint, we calculated the average 
correlation coefficient of one search result list with 
other search result list; the correlation coefficient 
described the relation among the original lists of search 
results. It is objective measure of the search result of 
search engine. Second, we focus on the subjective 
evaluation of search quality. We measure the user 
satisfaction by comparing the implicit ranking 
provided by the user feedback with the original ranking 
given by the search engine. At last, the objective-
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subjective measure method proposed that is the 
weighted sum of the average correlation coefficient 
and the user satisfaction. This paper is organized as 
follows. In Section 2, we outline our procedure of 
measuring the search quality, in section 3, Experiments, 
and results ，finally, we conclude in Section 4.  

 
2. Search quality evaluation 
 

In this section, we discuss the objective-subjective 
approach and its algorithm. 

Definition 1 Consider that a universe D is all web 
pages of a search result for a user query. Let D= [d1, 
d2… dn ], without loss of generality, we may consider 

that the position of web page di is i in D. Let , 

an ordered list l with respect to T is , 
where “ ” is some ordering relation on T. For 
example, a search result set l, is given as [d3, d4, d2, 
d1, d5], has the ordering relation d

DT ⊆

||21 ... Tddd

3  d4  d2  
d1  d5. The universe D= [d1, d2, d3… d4, d5] may be 
taken as {1, 2, 3, 4, 5} with, 

say . With such an 
assumption, we have l = [3, 4, 2, 1, 5]. 

5,4,3,2,1d 54321 ≡≡≡≡≡ dddd

Definition 2[5] (Spearman Rank Order 
Correlation Coefficient).Let the lists [a11,a12,…a1n]and 
[a21,a21,…a2n] be the two ranking.  Spearman rank-
order correlation coefficient (rs) between these two 
rankings is defined as follows. 
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The function l(x) means the position of the element 
x. The Spearman rank-order correlation coefficient (rs) 
is a measure of closeness relationship of two rankings. 
The coefficient rs   between -1 and 1 when the two 
rankings are identical, rs = 1, and when one of the 
rankings is the inverse of the other then rs = -1. 

 
2.1 Objective search quality evaluation 
 
2.1.1 Basic theory of objective evaluation 
 

When user submit a query ,Let SE1,SE2 …SEn be the 
search result set of search engine 1 to 
n .LSE1,LSE2 ...LSEn are ordered list based on search 
rank policy R1,R2,…,Rn .which response to SE1 
SE2 ,…,SEn . LSEij is ordered list base on jSE∩iSE  
according to LSEj ‘s  order . For example LSEi = 
[1,2,3,4,5,6,7] LSEj =[3,2,4,1,7],we get LSEij = [3,2, 
4,1,7]. Another ordered list LSEji base on 

ij SESE ∩ according to LSEi order. We get 
LSEji=[1,2,3,4,7] and then 
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We get rs(LSEij,LSEji) = 0.3 it is means the similar 
between  LSEij and LSEji is 0.3 .and the value is more 
large ,the  two list are more similarly. When the value 
is -1, it means that the two order list are reverse. When 
the value is 1, it is means that the two order are all the 
same. 

For get an objective evaluation of search engine. 
Now we should analysis the affection by other search 
engine. The search engine sets = {SE1,SE2,…SEm}(m 
stands for search engine’s count),so 

∑
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The evaluation of one search result depends not only 
by this query experience ,but also by the weight of 
others search engine. The weight is  
higher, and the affect is bigger. 
 
2.1.2 Algorithm implement 
 

We distribute a query list as [q1,q2,…qn] to search 
list as [SE1,SE2,…SEm] the algorithm is as fellow: 
It assume all the webpage in the results, page1 ≡  1, 

page2 ≡  2,…,pagen ≡  n. As Table1,we only analysis 
the top 20 of each search result. We can get the 
correlation coefficient of each search engine result. ccij 
denote the value of  rs value multiply by the weight of 
SEj 

 
Table 1. The Correlation coefficient of seven-search 

engine 
 SE1 SE2 SE3 SE4 SE5 SE6 SE7
SE1 --- cc12 cc13 cc14 cc15 cc16 cc17
SE2 cc21 --- cc23 cc24 cc25 cc26 cc27
SE3 cc31 cc32 --- cc34 cc35 cc36 cc37
SE4 cc41 cc42 cc43 --- cc45 cc46 cc47
SE5 cc51 cc52 cc53 cc54 --- cc56 cc57
SE6 cc61 cc62 cc63 cc64 cc65 --- cc67
SE7 cc71 cc72 cc73 cc74 cc75 cc76 --- 
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Input: search engine list (seList), query list(querylist), the weight for each search engine 
Output: the objective evaluation for each search engine in search list 
Procedure: 
1         int Query_no = querylist.Length;//query term number. 
2         int Search_no = seList.Length;//search engine number. 
3         int Each_result_no = 20;// anlysis the top 20 of each search engine result only. 
4         string[] Query = new string[query_no]; //initialize query term; 
5         string[] SearchEngine = new string[search_no]; //initialize search engine; 
6         string[,,] SearchResult = new string[search_no,query_no,each_result_no];//search 
7                                result for all the search engine. 
8         string [,] Rspearman_Matrix = new string[Search_no,Search_no] ;//correlational  
9                                  coefficient matrix for all the search engine 
10        string []SearchWeight = new string[Search_no];//init the weight for each search engine 
11        string []objSearchEvalute = new string[Search_no];//the objective evalution 
12        /* Submit the query list to the search list and get the search result        */ 
13         for(int i = 1 ;i < Search_no;i++)//search engine list  
14           for(int j = 1 ;j < Query_no;j++)//query list 
15           { 
16                //Query[j] submit to SearchEngine[i]; 
17                for(int k = 1;k<=Each_result_no;k++) 
18                { 
19                    initialize SearchResult[i][j][k] 
20                } 
21           } 
22        /* get the correlational coefficient matrix         */ 
23         for(int i = 1;i <Query_no;i++) 
24            for(int j = 1;j<Search_no;j++) 
25                for(int k = 1;k<Search_no ;k++) 
26                { 
27                    if (j == k )continue; 
28                    /* get the Rspearman matrix by Rspearman function  */ 
29                    Rspearman_Matrix[j,k]  
30                          =SearchWeight[k]* rs(SearchResult[i][j],SearchResult[i][k]); 
31                } 
32        /* get the objective evalution for each search engine in search engine list */ 
33        for(int i = 1 ;i<=Search_no;i++) //search enginelist 
34        { 
35            for(int j = 1;j<Search_no;j++) //search enginelist 
36            { 
37                objSearchEvalute[i] += Rspearman_Matrix[i][j]; 
38              } 
39            objSearchEvalute[i] /= Search_no;  
40        } 
 

2.2 Subject search quality evaluation 
 
2.2.1. Basic theory of subjective evaluation 
 

The underlying principle of subjective search 
quality evaluation of search engines is to measure the 
‘‘satisfaction’’ a user gets when presented with the 
search results. For this, we need to monitor the 
response of the user to the search results presented 

before him. We characterize the feedback of a 
document by a vector (V, T, P, S, B, E, C), which 
consists of the following [5]. V means the order of the 
user visits the document i. T means a user spends 
examining the document i . P means the user prints the 
document or not; The B means whether the user book-
marked the document i or not; E means the user e-
mailed the document i to someone or not; C means the 
number of words the user copied and pasted elsewhere. 
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The motivation of collecting users’ feedback is well 
known as a well-educated user is likely to select the 
more appropriate documents early. Similarly, the time 
that a user spends examining a document, and whether 
he prints, saves, bookmarks, e-mails it to someone else 
or copies and pastes a portion of the document or not, 
indicate the level of importance that document holds 
for the specified query. When feedback recovery is 
complete, we propose to compute the following 

weighted sum jσ
for each document j selected by the 

user. 
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Where Tjmax represents the maximum time expected a 
user is to spend in examining the document j, and Cjtotal  
is the total number of words in the document j. Here, 
wv, wT, wP, wS, wB, wE and wC, all lying between 0 and 
1, we want to give to each of the seven components of 

the feedback vector. The sum jσ
 represents the 

importance of document j. Now, sorting the documents 

on the descending values of jσ
 will yield a sequence 

R. Let the full list ρ  be the list in which the  

documents were initially short-listed. Without loss of 
generality, it could be assumed that ρ  = {1, 
2,3, . . .,N}, where N is the total number of documents 
listed in the result. We compare the sequences R and 
ρ , and find Spearman rank order correlation 
coefficient (rs).  
 
 2.2.2 Algorithm implement 
 

Now, we watch user’s action on the search result, as 

in Table 2 shows.After compute each document‘s jσ
, 

we sort the jσ
 in descending .We get user’s order list 

R 
Compute the spearman between R and the 

initiations ρ .We distribute a query list as [q1,q2,…qn] 
to search list as [SE1,SE2,…SEm] the algorithm is as 
fellow. 
 

Table 2. User’s action on a search result  
DOC. V T(second) P S B E C 
doc1 3 5 1 1 0 1 0.3 
doc2 2 6 0 0 0 0 0 
doc3 4 10 0 0 0 0 0 
doc4 -1 0 0 0 0 0 0 
doc5 -1 0 0 0 0 0 0 
… … … … … … … … 
doc20 -1 0 0 0 0 0 0 

 
Input: search engine list, query list  
Output: the subjective evaluation for each search 
engine in search list 
Procedure: 
1    /* we define the doc as ten part as a struct */ 
2        public struct doc 
3        { 
4             public int docID;//doc's id 
5             public string docUrl;//doc's url 
6             public int docView;//doc's view order 
7             public float docTime;//doc's cost time 
8             public bool docPrint;//doc's print  
9             public bool docSave;//doc's save 
10            public bool docBookMark;//doc's bookmark 
11            public bool docEmail;//doc's email 
12            public float dorspy;//doc'copy 
13             public float sum;//doc's weight 
14         } 
15        int Query_no = querylist.Length;//query term number. 
16        int Search_no = seList.Length;//search engine number. 
17        int each_result_no = 20; 
18        string[] Query = new string[query_no]; //initialize query term; 
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19        string[] SearchEngine = new string[search_no]; //initialize search engine; 
20        doc []sedoc = new doc[each_result_no];//initialize the doc struct 
21        float []subjectSearchEvalute = new float[Search_no];//the objective evalution 
22        /** Submit the query list to the search list and get the search result**/ 
23         for(int i = 1 ;i < Search_no;i++)//search engine            
24         { 
25             subjectSearchEvalute[i] = 0.0; 
26              for(int j = 1 ;j < Query_no;j++)//query list 
27              { 
28                  //Query[j] submit to SearchEngine[i]; 
29                  for(int k = 1;k<=Each_result_no;k++) 
30                   { 
31                      initialize sedoc[k]; 
32                      Comprehend user's feed back; 
33                      update sedoc[k]; 
34                      count each sedoc[k].sum 
35                      get User's  Order list(userdoc)  by sort  sedoc[k].sum by desc 
36                      subjectSearchEvalute[i] += Rspearman(userdocList,sedocList) 
37                    } 
38                    subjectSearchEvalute[i] /= Query_no;  
39           } 
 
2.3 A search quality measure combined 
objective and subjective aspect 
 

Now, we put forward a objective-subjective search 
quality evaluate method, while combine objective 
aspect and subjective aspect based on 2.1.1 and 2.2.1 
as Table 3 shows. 
S(SEi) = μ  *  objective-evaluation + (1 -μ  ) 
subjective-evaluation. It means S(SEI)  = μ * 
objSearchEvalute[i] + (1-
μ )subjectSearchEvalute[i].Here μ  is a learn ratio 
value.  

3. Experiments and results 
 

On the base of above analysis, this artic select the 
most famous search engine. Such as 
Google,Yahoo,MSN,Altavista, DirectHit,Netscape . It 
assume that the weight of all the search engine has the 
same importance, WSEi = 1(1≤ i m,m stands for the 
search engine’s count  ) To be justice, the query term is 
Radom on This artic, and select different length of 
term to experiments. Table 4 is objective evaluation of 
the result on the test condition of “2008 Olympic 
Games” 

≤

 
Table 3. The search quality evaluation result  

 SE1 … SEm-1 SEm
objValue objSearchEvalute[1]  objSearchEvalute[m-1] objSearchEvalute[m] 
subValue subjectSearchEvalute[1]  subjectSearchEvalute[m-1] subjectSearchEvalute[m] 
totalValue SE[1]  SE[m-1] SE[m] 

 
Table 4. “2008 Olympic Games”‘s objective evaluate result 

SEj Google Yahoo MSN AltaVista Direct Hit Netscape 

Google -- 0.40 0.80 0.60 0.40 0.70 
Yahoo 0.40 -- 1.00 0.20 1.00 0.50 
MSN 0.80 1.00 -- 0.40 0.80 1.00 

AltaVista 0.60 0.20 0.40 -- 0.60 0.60 
Direct Hit 0.4 1.00 0.80 0.60 -- 0.75 
Netscape 0.70 0.50 1.00 0.60 0.75 -- 

Avg 0.58 0.62 0.8 0.40 0.71 0.71 
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Table 5. “2008 Olympic Games”‘s subjective evaluate result 
Document 
Preference 

Importance 
of doc(

User’s 
sequence( ) 

Fraction 
of 

time(T) 

ρSearch 
Engine Sequence(V)  

Document no. 

Printed (P) 
 jσ ) 

 
∑

 

rs(∑ , ) 
 

1          1 0.092 0 1.092 2,1,5,9,3,10,8,7,6,4 0.271415 
2          2 0.88 0 1.38 

Google 3          3 0.0 0 0.25 
4          5 0.92 0 1.045 
5          9 0.47 0 0.5325 
1          1 0.092 0 1.38 5,2,1,3,10,9,8,7,6,4 0.381818 
2          2 0.88 0 0.25 Yahoo 3          3 0.0 0 2.065 
4          5 0.94 1 1.092 
1          2 0.0 0 1.00 2,1,10,9,8,7,6,5,4,3 -0.030303 MSN 2          1 0.0011 0 0.5011 
1          7 0.012 0 1.012 7,10,9,8,6,5,4,3,2,1 -0.927273 AltaVista 
1          1 0.092 0 1.092 6,1,10,9,8,7,5,4,3,2 -0.393939 Direct Hit 2          6 0.88 0 1.38 
1          10 0.00091 0 1.00091 10,9,8,7,6,5,4,3,2,1 -1.00000 Netscape 

From above, S(SE )  = μI * objSearchEvalute[i] + 
(1- μ )subjectSearchEvalute[i]., assume μ  =0.5 .We 
get S(Google) = 0.851415,S(Yahoo) = 1.001818 
S(MSN) =0.769697 S(AltaVista) = -0.527273 S(Direct 
Hit) = 0.316061,S(Netscape) =-0.29.The search engine 
quality is decrease as  
Yahoo,Google,MSN,DirectHit,Netscape,AltaVista. 
 
4. Conclusion 
 

We have tried to quantify the search quality of a 
search system. We have used the notion of ‘‘search 
results’ correlation coefficient and user satisfaction’’ 
for this purpose. Analysis the correlation coefficient of 
the return search results for get the search quality. In 
addition, on subjective aspect, a user is more satisfied 
with the search results presented to him in response; 
The ‘‘user satisfaction’’ is being gauged by the 
sequence in which he picks up the results, the time he 
spends at those documents and whether or not he prints, 
saves, bookmarks, e-mails to someone or copies-and-
pastes a portion of that document. Proper formulation 
has done for the combination of these metrics. To say it 
with more confidence, we need to have a better set of 
queries. Our aim in this paper is just to bring out a 
procedure for ranking search engines.  
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