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Abstract  This paper proposes a method of selecting respondents who can give an appropriate answer to a question in order 

to eliminate mismatches between the questioners and respondents at Question and Answer sites. The proposed method uses 

the number of appearance of respondents and the score based on the distance between the factor scores of a question and an 

answer already posted. Nine factors of impressions for statements have experimentally been obtained. Factor scores have 

been estimated through multiple regression by using feature values of the statements. The possibility of detecting 

respondents capable of appropriately answering to a newly posted question has been examined. The proposed method is 

based on this observation. It is experimentally evaluated by comparing it with the methods based on average scores and 

distances through precision and recall. It is shown that the proposed method outperforms the methods compared with it. It is 

also shown that the proposed method could successfully select the respondents that are more than almost averagely 

appropriate to a question. 
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1. Introduction 

Recently, the number of people using Question and 

Answer (Q&A) sites on the Internet has been increasing. 

Q&A sites are online communities where users can 

manually post questions and answers. Hence, these sites 

can be considered as databases containing enormous 

amounts of knowledge that can be used to solve various 

problems. When a user posts a question, other users may 

respond. The questioner selects the most appropriate 

response as the “Best Answer” and awards the respondent 

with some points as a form of fee. The Best Answer is the 

response statement that the questioner subjectively finds 

most satisfying.  

As the number of users of Q&A sites increase and more 

questions are posted, it becomes harder for respondents to 

select questions that match their specialty and interests. 

Consequently, a question posed by a user may not be seen 

or answered by qualified respondents. Moreover, if an 

appropriate respondent is not encountered, mismatching 

may occur, which may cause the following problems: 

・ A questioner may acquire incorrect knowledge from 

inappropriate answers. 

・ Respondents may not have the necessary knowledge 

to properly answer the question, and thus the problem 

remains unsolved. 

・ Users may be offended by answers that contain 

abusive words, slanders, or statements against public 

order and standards of decency. 

Our objective is to present questions to qualified users 

who can appropriately answer them, thus avoiding the 

problems described above. The impressions of sixty 

statements posted on Yahoo! Chiebukuro [1] have been 

evaluated [2]. By applying factor analysis to the scores 

obtained in the experiment, nine factors were obtained.  

Factor scores obtained through factor analysis represent 

the impressions of statements. However, mere factor 

scores for the statements used in the experiment can be 

obtained. It is required to estimate the factor scores of 

other statements. They are estimated through multiple 

regression by using feature values of the statements. 

Feature values include the syntactic information of the 

statements, such as word classes (such as nouns and verbs), 

and the number of appearances (or the percentage) of 

alphanumeric characters and kanji [3]. Moreover, word 

imageability, closing sentence expressions, word 

familiarity, and notation validity are also adopted as 

feature values. It has been shown that the overall 

estimation accuracy for all the nine factors is good. The 

validity of estimating the scores of each factor by 

obtaining the major feature values is confirmed. 

The possibility of detecting respondents who can give 

an appropriate answer to a newly posted question has been 

examined [4]. It has been shown that there is possibility 

that users other than actually posted respondents could be 

an appropriate answerer. It has also been shown that there 

are some users who appear several times in higher rank in 

ascending order of Euclidean distance between the factor 

score of a questioner and that of a respondent. Those users 



 

 

are thought to be capable of answering a question. 

On the basis of the observation described above, the 

method of selecting respondents who can give an 

appropriate answer to a newly posted question is proposed. 

The proposed method determines and ranks the possibly 

qualified respondents according to the appearance and 

score on the basis of distance. It is experimentally 

evaluated by comparing the methods based on average 

scores and distances through precision and recall. It is 

shown that the proposed method outperforms the methods 

compared with it. It is also shown that the proposed 

method could successfully select the respondents that are 

more than almost averagely appropriate to a question. 

The remainder of this paper is organized as follows. In 

Section 2, related works are described. Our previous 

works are summarized in Section 3. Experimental 

evaluation is shown in Section 4. Considerations towards 

the evaluation are provided in Section 5. Finally, Section 6 

concludes the paper. 

 

2. Related Works 

There have been a number of prior works that 

investigate Q&A sites. Blooma et al. used both textual and 

non-textual features to predict the Best Answers [5]. They 

used five textual and five non-textual features.  It was 

found that textual features influence the quality of 

answers more than non-textual features. Accuracy, 

completeness, language, reasonableness, and length are 

considered as textual features. The analogical reasoning 

approach [6] finds the Best Answer by using links between 

questions and answers contained in previous knowledge. 

In their approach, three textual features, seven statistical 

features, and five user interactions were used.  Nishihara 

et al. have also proposed a method of detecting the Best 

Answer to a question [7]. They obtain the Best Answer to 

a question by noticing the affinity between closing 

sentence expressions of questioners and respondents, and 

the clustering combinations of questions and Best Answers. 

Adamic et al. analyze the characteristics of knowledge of 

Yahoo! Answers and cluster the categories into three 

groups by thread length [8]. The prediction of Best 

Answer is attempted by using network analysis, entropy 

and cross-validation. The results show that reply length, 

the number of competing answers, and the track record of 

the user were the most predictive of whether the answer 

would be chosen. 

Several researches are attempted in terms of introducing 

users to answers. Riahi et al. investigate the way to 

provide appropriate experts with a newly posted question 

[9]. Profiles are constructed on the basis of their 

answering history and then used through several measures. 

For some of the dataset, their proposal model shows better 

performance than other methods in recommending new 

questions to experts. Jurczyk et al. detect an authority 

uses for specific question categories through link analysis 

[10]. Link structures of communities are analyzed in order 

to improve the quality of answers. 

These prior works, however, have focused mainly on 

textual features or link analysis. Some users may prefer 

polite style, while others may write statements in rude 

style. Some users often use abstract words, whereas others 

express specific words. These tendencies have not been 

considered. Meanwhile, our work focuses on using 

impression as well as textual feature values. To the best of 

our knowledge, the way of introducing appropriate 

respondents to questioners has not been established yet.  

 

3. Previous Works 

3.1. Factors of Statements 

Impression evaluation experiment was conducted for 41 

subjects, with using 50 impression words that represent 

the impression or evaluation from the style or content of 

statements [2]. Experiment materials are twelve sets of 

question and answer statements (three each from four 

major categories: Auction, PC, Love, and political & 

social problems), out of the statements actually posted at 

Yahoo! Chiebukuro in 2005 [1]. Factor analysis was 

applied to the experimental result and nine factors were 

obtained. A factor means the nature of statements 

explained by several impression words. Factors are named 

accuracy, displeasure, creativity, ease, persistence, 

ambiguity, moving, effort, and hotness, respectively. 

 

3.2. Estimation of Factor Scores 

3.2.1. Feature Values of Statements 

The factor scores obtained, however, are only on 60 

statements used in the experiment. To be able to estimate 

the factor scores of any statements, multiple regression 

analysis was applied to the feature values of statements 

[3]. Overall 77 feature values adopted are briefly depicted: 

 

・ Syntactic information: the number and length of 

statements, number or percentage of word classes e.g. 

nouns and verbs, and concrete feature values e.g. 

exclamation and question marks, etc. 

・ Word imageability: a subjective characteristic that 



 

 

implies how we can remind of various imaginations 

aroused by words. 

・ Closing sentence expressions: fundamental Japanese 

words e.g. “zo,” “da,” “yo,” “ne,” “ka,” “na,” “shi,” 

“desu,” “masu,” “tai,” and “nai.” 

・ Word Familiarity: an index representing the 

familiarity a subject feels with a word. 

・ Notation validity: an index representing the validity 

of a word. 

 

3.2.2. Estimation Result 

Multiple regression analysis was performed on the sixty 

questions and answers employed in the impression 

evaluation experiment, using the 281 quadratic terms (the 

product of two explanatory variables) based on 77 

explanatory variables, and the respondent variables with 

factor scores for the nine factors explained in Section 3.1. 

Multiple correlation coefficients, which show goodness 

of estimation, were above 0.9 for all nine factors [3]. 

Therefore, it can be said that the estimation accuracy of all 

the factors is very good. 

 

3.3. Impression and Suitability of Q&A 

3.3.1. Purpose 

Given a question statement, the differences between the 

impressions of the question and answers already posted in 

Yahoo! Chiebukuro can be obtained by calculating the 

Euclidean distance between the factor scores of the 

question and the answers. If a premise is possible that the 

impression of answers similar to that of question could 

lead to searching for an appropriate respondents who can 

answer the question, these differences might be used [4]. 

The differences of the impressions of questions and 

answers and the suitability of answers to questions are 

examined in order to inspect the possibility of seeking for 

qualified users expected to reply an appropriate answer. 

The categories of the questions statements inspected 

[11-13] are Auction, PC and Love, one each. 

Euclidean distances between each question statement 

and 66,238 answer statements are calculated. The distance 

D is calculated by using the formula (1): 
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where 
kQFac and 

kA
Fac  are the kth factor score of a 

question and that of the answer, respectively. The 

distances are sorted by ascending order. 

 

3.3.2. Consideration 

As a result of inspection, there are some users who 

appear across categories. This means that they posted 

several answers whose impressions are similar to that of 

the question. The possibility that such users give 

appropriate answers to the questioner is considered to be 

high. The number of appearance can help us select 

appropriate answerers.  

Distance is the difference between the factor scores of 

the question statement and that of an answer one. It is 

considered that the answerers, who posted the answer 

statements close to the question one, may pose the answer 

to the question. The users who posted these answers are 

considered to be appropriate answerers. It is considered 

that distance may also be helpful for selecting appropriate 

answerers. 

It is also shown that there is possibility that users other 

than actually posted respondents could be an appropriate 

answerer. 

 

4. Finding Appropriate Respondents to Question 

4.1. Method 

Based on the observation described in Section 3.3, the 

method of selecting respondents who can appropriately 

answer a newly posted question is proposed. The proposed 

method determines the possibly qualified respondents 

according to the following two criteria: 

1) The number of times a respondent appears in the top   

N rank of ascending order of distance between a set of 

factor scores of a question and that of an answer. 

2) The sum of 
kScore  if several respondents appear the 

same times. 
kScore  is calculated through the formula (2): 
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4.2. The Number of Answers Used 

For the criterion 1), the number of answer statements   



 

 

must be determined. It is determined by inspecting the 

number of unique users among the top N answer 

statements. The threshold N is set as 100, 80, 70, 60, 50, 

40, 30, 25, 20, 15, and 10.  

The number of unique users is shown in Table 1. As the 

threshold N, the number of top answer statements, is not 

equal to the number of unique users, it is considered that 

the answers written by the same user appear more than 

once in the top N answer statements. The number of the 

answer statements written by top fifteen unique users is 

shown in Table 2. It is seen that answers written by a few 

users appear many times. For example, in the case of 

N=100 of Auction, the number of the answers written by 

top two users is 51, which is more than half of all the 

answers. These users are considered as appropriate ones to 

the question. From these results, top 100 answer 

statements are decided to be used because it is considered 

that appropriate users are included in the top 100 answer 

statements. 

 

4.3. Evaluation 

Impression evaluation experiment is carried out in order 

to evaluate the proposed method.  

 

4.3.1. Dataset 

Experiment materials are three sets of question and 

answer statements (one each from Auction, PC, and Love), 

out of those actually posted at Yahoo! Chiebukuro in 2004 

and 2005. Each set consists of one question and one 

hundred answers. The questions are the same ones [11-13] 

used and described in Section 3.3. The one hundred 

answers used are described in Section 4.2. 

 

4.3.2. Obtaining Objective Fitness Rates 

In order to evaluate the proposed method, fitness rates 

of the answer statements to a question in the dataset need 

to be obtained. Fitness rates are the degrees of answer 

statements objectively assessed by humans. They are 

experimentally obtained in order to determine a set of 

relevant respondents. The experiment is conducted for 

twelve subjects (9 males and 3 females, age of 22-29). 

Subjects are asked to read a question statement first and 

then read answer statements to evaluate. The criteria of 

evaluating answer statements are determined by the 

following five levels: 

 

・ 5: The respondent who wrote the answer statement is    

highly expected to appropriately answer the question. 

Table 1: The Number of Unique Users. 

Threshold N Auction PC Love

10 6 9 7
15 9 14 9
20 13 16 13
25 18 18 14
30 19 21 16
40 23 29 19
50 28 33 23
60 29 34 26
70 31 41 31
80 37 45 35
100 43 53 42  

 

Table 2: The Number of Answers Written by Fifteen 

Unique Users for Each Statement. 

N

rank

28 22 20 17 14 11 8 5 5 5 4
23 18 17 13 9 7 5 4 4 3 2
5 4 3 3 2 2 1 1 1 1 1
3 2 2 2 1 1 1 1 1 1 1
2 2 2 1 1 1 1 1 1 1 1
2 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 -
1 1 1 1 1 1 1 1 1 1 -
1 1 1 1 1 1 1 1 1 1 -
1 1 1 1 1 1 1 1 1 - -

1 1 1 1 1 1 1 1 1 - -

1 1 1 1 1 1 1 1 1 - -
1 1 1 1 1 1 1 1 1 - -
1 1 1 1 1 1 1 1 - - -
1 1 1 1 1 1 1 1 - - -

N

rank

27 21 19 19 11 8 7 5 3 2 2
8 8 8 7 7 4 3 3 2 1 1
7 3 3 2 2 2 2 2 2 1 1
4 3 2 2 1 1 1 1 1 1 1
2 2 2 1 1 1 1 1 1 1 1
2 2 1 1 1 1 1 1 1 1 1
2 2 1 1 1 1 1 1 1 1 1
2 2 1 1 1 1 1 1 1 1 1
2 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 -
1 1 1 1 1 1 1 1 1 1 -
1 1 1 1 1 1 1 1 1 1 -
1 1 1 1 1 1 1 1 1 1 -
1 1 1 1 1 1 1 1 1 1 -
1 1 1 1 1 1 1 1 1 - -

N

rank

32 24 23 20 16 13 10 8 6 5 4
14 10 9 9 8 6 4 4 2 2 1
10 9 5 4 3 3 2 2 2 2 1
3 3 3 3 2 2 2 1 1 1 1
3 3 3 2 2 2 1 1 1 1 1
2 2 2 2 2 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 -
1 1 1 1 1 1 1 1 1 1 -
1 1 1 1 1 1 1 1 1 - -
1 1 1 1 1 1 1 1 1 - -
1 1 1 1 1 1 1 1 1 - -
1 1 1 1 1 1 1 1 1 - -
1 1 1 1 1 1 1 1 - - -
1 1 1 1 1 1 1 - - - -
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・ 4: The respondent is expected to give an appropriate 

answer statement to the question. 

・ 3: It is undecided if the respondent is expected to 

give an appropriate answer statement to the question. 

・ 2: The respondent is less expected to give an 

appropriate answer statement to the question. 

・ 1: The respondent is not expected to give an 

appropriate answer statement to the question at all. 

 

The evaluation order is Auction, PC, and Love. Several 

statements are actually given by the identical respondents, 

which is not minutely informed to the subjects. 

As the averages of the fitness rates of a user are 

considered as objective fitness rates of the user, the 

averages of the fitness rates are called objective fitness 

rates of the user. 

To examine if gender difference affected impression 

evaluation, t-test was applied with the significance level 

at 1% between answers of nine males and those of three 

females. As a result, p-value is 61068.4 −× , which is much 

smaller than 0.01. It is shown that there is a significant 

difference between the scores of males and those of 

females. Thus, the answer statements of males and those 

of females are separately treated. 

 

4.3.3. Evaluation Procedure 

The proposed method is compared with the methods 

using averaged scores and the distances. The method using 

averaged scores ranks users based on the average scores of 

the answers of each user. That using distances ranks users 

based on the answer having the smallest distance from a 

question in the answers of each user. 

The soundness of these methods is evaluated through 

precision and recall. Precision is calculated by the ratio of 

the number of retrieved relevant respondents to that of all 

retrieved ones. A relevant respondent is defined as “the 

respondent whose answer statements include the best 

objective fitness rate over the threshold n.” Recall is 

calculated by the ratio of the number of retrieved relevant 

respondents to that of all relevant ones. Precision and 

recall are calculated by setting the threshold n as 4.0, 3.5, 

3.0, 2.5, and 2.0. 

 

4.3.4. Evaluation Result 

The answer statements of males and those of females 

are separately treated as described in Section 4.3.2. When 

n=3.5, mere one relevant answer is obtained on Love. 

When n=4.0, only two relevant answers are obtained on 

Auction and PC, and no answer is to be obtained on Love. 

Precision and recall based on the proposed method 

evaluated by only males (females, respectively), those 

based on the average of scores, and those on the basis of 

distance are shown in Figure 1 (Figure 10), Figure 2 

(Figure 11), and Figure 3 (Figure 12) for Auction, Figure 4 

(Figure 13), Figure 5 (Figure 14), and Figure 6 (Figure 15) 

for PC, and Figure 7 (Figure 16), Figure 8 (Figure 17), and 

Figure 9 (Figure 18) for Love.  

Most of the analysis eventually resulted in the same 

precision, while this tendency sometimes did not hold 

especially when the threshold was set 4.0.  

 

5. Consideration 

As a whole, precision generally shows better as the 

threshold n is set smaller. Regardless of gender, precision 

shows the best when n=2.0 because the number of relevant 

answers increases with the decrease of threshold n. 

The proposed method can select top several users when 

n=3.5 and n=3.0, whereas cannot when n=4.0. When n=2.5, 

it is considered that the proposed method can sufficiently 

be used. Therefore, it is considered that the proposed 

method could successfully select the respondents that are 

more than almost averagely appropriate to a question. 
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Figure 1: Result (Auction, Male, Proposed) 
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Figure 2: Result (Auction, Male, Score Average) 
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Figure 3: Result (Auction, Male, Distance) 
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Figure 4: Result (PC, Male, Proposed) 
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Figure 5: Result (PC, Male, Score Average) 
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Figure 6: Result (PC, Male, Distance) 
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Figure 7: Result (Love, Male, Proposed) 
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Figure 8: Result (Love, Male, Score Average) 
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Figure 9: Result (Love, Male, Distance) 
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Figure 10: Result (Auction, Female, Proposed) 
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Figure 11: Result (Auction, Female, Score Average) 
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Figure 12: Result (Auction, Female, Distance) 
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Figure 13: Result (PC, Female, Proposed) 
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Figure 14: Result (PC, Female, Score Average) 
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Figure 15: Result (PC, Female, Distance) 
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Figure 16: Result (Love, Female, Proposed) 
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Figure 17: Result (Love, Female, Score Average) 
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Figure 18: Result (Love, Female, Distance) 

 



 

 

Compared with the methods using averaged scores and 

distances, the proposed method has higher precision. It is 

shown that the proposed method outperforms the other 

methods. 

In the case of n=4.0 of female subjects, the proposed 

method shows the good performance. This may be caused 

by the few number of subjects, only three. The evaluation 

through more female subjects is required. 

Auction shows a good performance when n=3.5 in the 

results on males for Auction. This is because the Auction 

category accounts for 38 answers posed by 11 unique users 

out of 100 answer statements used for the experiment. 

Meanwhile, PC (Love, respectively) category occupies 

only 2 (3) answers posted by 2 (2) unique users. For PC 

and Love, the answer statements whose categories are the 

same as a question one happened to be not included in the 

dataset used for the experiment and were not considered. 

It would be required to take categories into consideration 

at the stage of inspecting impression and suitability of 

questions and answers explained in Section 3.3. 

 

6. Conclusion 

This paper proposed the method of introducing 

appropriate respondents to questioners. The proposed 

method uses the number of appearance of respondents and 

the score based on the distance between the factor scores 

of a question and an answer already posted. The proposed 

method was compared with the methods using averaged 

scores and the distances through precision and recall for 

various relevant respondents. It has been shown that the 

proposed method outperformed the other methods. It was 

also shown that the proposed method could successfully 

select the respondents that are more than almost averagely 

appropriate to a question. 

Estimating objective scores of answer statements is in 

future work. After the method of estimating objective 

scores as established, estimating Best Answers by using 

the estimated objective scores is also included in future 

work. Using characteristics of users, i.e., questioners and 

answerers, for finding appropriate answerers is also 

included in future work. 
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