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Experimental Study on Random Walk Music Recommendation
Considering Users’ Listening Preference Behaviors
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ABSTRACT

Personalization recommendations have already proven in many areas of the e-commerce
industry. For personalization recommendations, additional work such as reclassifying items
is generally necessary, which requires personal information. In this study, we propose a
recommendation technique that neither exploit personal information nor reclassify items.
We focus on music recommendation and performed experiments with actual music listening
data. Experimental analysis shows that the proposed method may result in meaningful
recommendations albeit it exploits less amount of data. We analyze the appropriate number
of items and present future considerations for contextual recommendation.
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Music Recommendation, Personal Recommendation, Collaborative Filtering,
Markov Chain, Pattern Analysis
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1: function DivideFile (TargetUser, TargetDate)

2: Input: Users History Text File (UserID, TimeStamp, MusicID)

3: Output: TrainingData and TestData txt file

4: K = Number of Target user’s listening history for compare to result
5: Im = Number of Target user’s listening history for training exclusive of K
6: n = Number of users’ listening history for training exclusive of target user
7: while(OriginalFile != EOF){

8: if MusicID == "': continue

9: if UserID == TargetUser:

10: if TimeStamp == TargetDate:

11: if TestCount < K :

12: TestCount += count

13: write data in TestData

14: else if TrainingCont < Im :

15: Write data in TraningData

16: end if

17: end if

18: else :

19: if TimeStamp == TargetDate:

20: if TraingCount < n:

21: write data in TraningData for each users

22: end if

23: end if

24: end if

25: end if

26: end while
27 end function

(Figure 1) Divide Test File and Training File
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User ID Time Stamp MID Pre Next Count

User 1 2009-07-04T11:08:57Z | MID2 MID1 MID2 1/2

User 1 2009-07-04T11:05:07Z ‘ MID1 MID1 MID3 1/2

User 1 2009-07-04T11:00:00Z | MID2 MID2 MID1 2/Pre2Count

MID2 | MID9 3/Pre2Count

User 1000 | 2009-07-04T01:00:00Z | MIDM

> MIDN | MIDM | Count/PreNCount
User 1000 | 2009-07-04T00:08:57Z | MIDN

Training Data Transition Probability Matrix Data

(Figure 2) Transition Probability Matrix Value Calculated in Consideration of a

Sequence
TrainingData.txt
Music ID Count Pre Next Count
MID1 2/Count MID1 MID2 1/2
MID1 MID3 1/2
MIDM N/Count MID2 MID1 2/Pre2Count
MID2 MID9 3/Pre2Count

Training Data

MIDN | MIDM | Count/PreNCount

Transition Probability Matrix Data
(Figure 3) |nitial State Matrix Data and Transition Probability Matrix Data
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Matrix Configuration
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: function MakeList(TrainingData)
. Output: InitialList[], Transition[][]
* MusicID = The total number of MusicID is N

PreMID = Previous music
NextMID = Next music
count = 0
while(TrainingFile != EOF)
if MusicID not in MidList[MusicID]
MidList[MusicID] = 1
else :
MidList[MusicID] += 1
count += 1
end if
end while
for MusicID = 1 to N :
InitialList{MusicID] = MidList[MusicID]/count
end for
while(TrainingFlle != EOF)
if PreMID not in Transition[PreMID]:
Transition[PreMID] = 1
if NextMID not in Transition[PreMID][NextMID] :
Transition[PreMID][NextMID] = 1
else:
Transition[PreMID][NextMID] += 1
end if
else:
Transition[PreMID] += 1
end if
end while
for MusicID = 1 to N :
for MusicID = 1 to N :
Transition[PreMID][NextMID] =
Transition[PreMID][NextMID]/ Transition[PreMID]
end for
end for
end function

(Figure 5) Make MID List, Intial List and Transition List Pseudocode
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(Table 1) Example of 1,000 Users Listening History Data(Total Data)

User Time Stamp Artist ID ATt Music ID LIS
Name Name
e . f1blcf71-bd35-4€99-8 | Troye |dc394163-2b78-4b56-9
Userl | 2009-05-04T230857Z | 6ot oapelsfizza | Sivan | ded-658507a20ef8 Blue
. 6£3d4a7b-45b2-4c08- £c89d5bf-a04c-41c9-8
Userl | 2009-05-04T21:03:51Z 9306-8d271692chdf Adele 6904664302076 All T Ask
Userl
e cebh%a88-58bha-4d8a- cc7da9f6-df0e-4f88-a9
Userl | 2006-08-13T13:59:20Z 456-9177412d609% OMI 91-0£3b13651fd1 Cheerleader
o o f1blcf71-bd35-4€99-8 | Troye |dc394163-2b78-4b56-9
User2 | 2000-04-28TI8ALIZ | o) orpelsfizta | Sivan | Aed-658507a20f3 Blue
User2
L eah8228c-a9c8-4ddb- | Marian
User? | 2006-02-24T18:05:427 A93d—ffeaTAa3Toht Hill Down
. 6f3d4a7b-45b2-4c08~ £c89d5bf-a04c-41¢9-8
User3 | 2009-05-04T10:29:04Z 9306-8d271692chAf Adele 6904664302076 All T Ask
User3
. ceb59a83-58ba-4d8a- cc7da9f6-df0e-4f83-a9
User3 | 2005-10-30T22:23:217Z 456-9177412d609% OMI 91-0£3b13651£d1 Cheerleader
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(Table 2) Test Counts for Im and N

Name .Target user’s Ot.helzr users
training data number | training data
T30_100 30 100
T50_100 50 100
T30_150 30 150
T30_300 30 300
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(Table 3> Number of Results for Each
Experiment, Average Time
and best/Worst Prediction

Average Time Best Wor§t
Name | number of (Min) Pre.zf Pr.edlc
test results diction | tion
T30_100 50.8 85 0.90 0
T50_100 29.8 85 0.73 | 057
T30_150 11 156 037 | 003
T30_300 12 459 037 | 003
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