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[Abstract]

It is not an easy task for a user to find the correct documents that a user really wanted at once
from a vast amount of the search results. For this reason, various methods of recommending documents
by taking the user’s preferences into consideration based on the user's document browsing history have
been proposed. However, the document recommendation methodology based on the document browsing
history also has a limitation that only the information the user has viewed is utilized, but the intent of
the user searching for the document is not fully utilized. Therefore, we propose a document
recommendation method based on the user’s search intent that utilizes information on “Why” the user
reads the document, instead of the information on ‘“Who” reads the document. In order to confirm the
feasibility of the proposed methodology, an experiment was conducted by analyzing 239,438 actual
user’s search history of one of the most popular e-commerce platform companies in Korea. As a result,
our methodology showed superior performance compared to the existing content-based or simple

browsing history-based recommendation model.
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I. Introduction
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2. Analyzing Search Keywords for Each Document
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Table 1. History of Search Keywords and Documents
Access for Each User

User Search Keyword Document
User_1 trade Doc.1
User_1 polar bear Doc.4
User_1 ice glacier Doc.5
User_1 polar bear Doc.5
User_2 ice glacier Doc.2
User_2 trade Doc.2
User_3 bitcoin Doc.1
User_3 bitcoin Doc.2
User_4 global warming Doc.2
User_4 global warming Doc.3
User_4 ice glacier Doc.3
User_5 ice glacier Doc.3
User_5 polar bear Doc.3
User_5 ice glacier Doc.4
User_5 trade Doc.4
User_5 trade Doc.5
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Table 2. Matrix of Documents / Users

Docu- Users

ments | User_1 | User_2 | User_3 | User_4 | User_5
Doc.1 1 0 1 0 0
Doc.2 0 2 1 1 0
Doc.3 0 0 0 2 2
Doc.4 1 0 0 0 2
Doc.5 2 0 0 0 1




Methodology for Search Intent-based Document Recommendation 121

Table 3. Matrix of Documents / Search Keywords

Table 4. IDF of Each Keyword

5 Search Keywords Search Keyword DF IDF
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ments | trade | bitcoin glob?I polar |c? trade 44 0.097
warming bear | glacier bitcoin 27 0.398
Doc1 ! ! 0 0 0 global warming 24 0.398
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Doc.5 1 0 0 1 1
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3. Analyzing Search Intent for Each Document
and Recommending Related Documents
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“bitcoin”,

Table 5. Matrix of Documents / Intent Weight

Search Keywords

Doc. lobal | i
trade | bitcoin 5 Ob? kel |c?
warming bear | glacier

Doc.1 | 0.097 | 0.398 0.000 0.000 | 0.000

Doc.2 | 0.097 | 0.398 0.398 0.000 | 0.097

Doc.3 | 0.000 | 0.000 0.398 0.222 | 0.194

Doc.4 | 0.097 | 0.000 0.000 0.222 | 0.097

Doc.5 | 0.097 | 0.000 0.000 0.222 | 0.097
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Table 6. Intent-based Documents Similarity

Doc.1 Doc.2 | Doc.3 | Doc.4 | Doc.5
Doc.1 1 0.707 0.000 0.088 0.088
Doc.2 | 0.707 1 0.618 0.124 0.124
Doc.3 | 0.000 0.618 1 0.527 0.527
Doc.4 | 0.088 0.124 0.527 1 1.000
Doc.5 | 0.088 0.124 0.527 1.000 1

Table 7. User-based Documents Similarity

Doc.1 Doc.2 | Doc.3 | Doc.4 | Doc.5
Doc.1 1 0.231 0.000 0.218 0.436
Doc.2 | 0.231 1 0.231 | 0.000 0.000
Doc.3 | 0.000 0.231 1 0.436 0.218
Doc.4 | 0.218 0.000 0.436 1 0.800
Doc.5 | 0.436 0.000 0.218 0.800 1
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IV. Experiment
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2. Results and Interpretation

£ "ol 24 7F AL r|Foe 7 24 vd
o] 452 ulLst AY AT 274tk <Table 8> ©f
T 719E Ylg 7I8F 223 ARRAY 7|8k} 2 RS &
At &7 ghxla} 240 Lxg) uiAlo) whel 2+2F 471K]
2gor AlRetsto], & 1271X]9] 7490l tieh 2dE &
st AvkS Qokst Zjojct, <Table 8>0f]4 Rank 1-& 7+
271 Reo] ofs) £ 249t 71 QAR o2 A
24 710] N2 55 5o}, oj2fat S AR 24
Ois wHEste] A A9k &5AE wA] I 412 20f Bt

Table 8. Performance Comparison of Three Recommendation Models

2.7(
2 d

Ast Zlolet. E5F olet U WO A)gAt

A oplet FARE 39 270 ~ 57) Aol iish
2385t Z1p7F Rank 2 ~ 50 AA|E]o] Qlct.
<Fig. 6>2 <Table 8>9] LRt
~ S7HA] AAQ] B e s Yo aejrg AJZest
Zdolt}. <Fig. 6(a)>2t <Fig. 6(b)>= FARI FALEE At

g3j0] gAlES

ZAX51F 0,

4

o
A=

o
=

=X gd¥ Rank 1

<Fig. 6(c)>9} <Fig.

6(dp+= APIE A|pE AMESH fANEE 7SI
St <Fig. 6(a)>9} <Fig. 6(c)>= Wk 7|20 = Hj ¥l
L= ARBSIel o, <Fig. 6(b)>2} <Fig. 6(d)>= Y= 7]
Z02 TF-IDFZ AM39ict

8.00% 7.15%

6.00%
4.00%
3.00%
2.00%
1.00%

Intent-
based

(a) Cosine / Absclute Frequency

5.81%

Intent-
based

5.08%

| |

Content- User-
based based

5.25%

I 375”“

User- Content-

based based

() Jaccard / Absolute Frequency

6.00%

4.00%

3.00%

1.00%

0.00%

7.36%

I 5%9‘

Intent- Content-

4.24%

based based hased

(b) Cosine / TF-IDF

5.81%

I |

3.63%

Intent- User- Content-

based based

(d) Jaccard / TF-IDF

based

Fig. 6. Overall Average Confidence from Ranking 1 to 5

AfR oz =
2ilo] B A

Ly

ol 7h 943t 52

B Aol Alets o= s %

oo = E%q

Similarity Frequenc Recommendation Average Confidence of Top N Documents
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V. Conclusion
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