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Study on Reasonable Parameters of Anonymization Algorithms toward
Development of Assistant Systems of Online Educational Data Analysis

Abstract: We propose a criteria of reasonable parameters for an algorithm that aggregates target data
with anonymizing the data for safe analysis of data on online educational systems, which are called learning
management system (LMS). We also investigate a set of the parameters that satisfy the proposed criteria by
statistical processing with an anonymization algorithm and large scale real data. Furthermore, we discuss an
approach to address the case in which we can set no parameter that satisfies the proposed criteria with usual
way to set parameters. Since we couldn’t obtain real LMS data for this investigation, we use real review data
of commodities.

Keywords: anonymization, learning management system (LMS), educational data analysis, differential pri-
vacy, Laplace mechanism
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T, SEOEBL Y —F—XDOHNDOH S 30 HS
DF—&D; (i=1,..,31) IZNT 3, EMEEEZERLE
ERAGEDOES L, “EWMEERLZEROIMGROES
, TNFNH6 B IO 7ICL>TRY.

M6BLUOKTIZBEWT, IKEBEOLANT I LIZ/ 4R
DINERNARERL, KEOLA NI LEiFBOE
ANT S LEFNTNEBRDOLA NS LLRUTF—RIZ
Ko THEREINZ /A XA OERLEEET. 6D
K785/ 1 X0 NERIMGERIEL, THENFELD
DTH 5.

KDL AT I LbRRAOL AT 5 L%, (0.05,0.05)-
HHER TN A—RIZL o TERINTWVWS., L
U, KD A NI MMIERE/NOMER (RH) 124
TRHERBMEN SR EIZBEDDONTHRD /1 AN
G IRBNRITA=RTHBD, YOANTTLE, E
B/ NDOER % ED, FREACIZRZS. —H, #aoe
AN 7T MFERE KO ICB T 2 HEE kR D 5%
UTIZR2EDDATERE /1 AWEL KRBT A—=KT
HB-D, (MOEER2%L L TWBEDDDDIZL WD
HE LN KEDE A NT S LTS &, RO
BODLIRI R E V. ERE, ERE/N ORI & kT 5
&, KO AT LONTERB/NDORHRZE/LL
75D 30 M4 1 THEDIZRLT, KOO AN
T LONTERE/NOREFPZEL 25 DI 30 44 9
HThot. —H, EREKOREHIZBELTIX, €556
DGEBHERBEN SBUATTH Y, EB, /1 XD
WE AN T AL TR ZE L 248, £
LDHBEL 0 THo7z. (SEIDOERTIE, NTA—X
BB BN S B RN S RO TWADT, BEEA
DRFHRHZ BT 2 #EE LR 5% % K E S T DEF5 5
WZHERINZW,)

DU —BRIREIC B0, B e 2o ¥y & %
WZLUTHRTA—REBIRTED2ZDO0VWTE, T—XDE
HED, AOENHAET LT — X 2ELLT BOEMIZ
LoTHDD, WS HREIToNE., —iZ, T—X
DELILOHKWE LT, UATOLDNREITSND.

(1) T—XFHOHWPIHETH D, TOHNERZTZ
CIIHRE D, TNUANDOHADZERIHES NS &
ST —RIZTB=DDEXL

(2) FT—RHHAOHMIZWAETR WD, BIFEREZ L
(WA2) DHEINTED, THHDY AT E
LT HEME 2R X B 5 2 DELL
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LEMEEG U AT AR 2B RNTL20PEARTH D &
Bbonsd. —h, #FE2RE) ZA7PWHMEIED ST
556 TIE, TOLIRIV AT FRITE#TONDS
O RHHET, RBEEMEOEGWT X E2RMETIE NS
e EZOND., TDLSWRGETIE, EMMEZEGL
TN FGA—BZDREDLSNEHTE L LEEAND.

4. BBbHYIC

AWETIX, VI Ik 2BE T2 LB 5%Y
BHY AT L (LMS) OF —Rf#fi 2 LZ212i75 2 &% H
M LT, /A4 RX&MADOMetLEEZITS> 7T ) XL
ZEHLU, TOREMDEZYMEGIEKT 5 7-dDHEHEL L
T, (0.05,0.05)-FHH#EZEE L. £72, (0.05, 0.05)-FHE
B2 NT A= RDEENRE SR D0EMGT 5720
2, FEORBKT — R B LT TIARA N A L% R—
A UEBOHRERTO 75 L2 HWZERET>
7-. T 51T, (0.05, 0.05)-FH#EER /2T /NT A —XHR—D
LN EONUIEL UT, R BMRT A — R D%
EHERREL .

S E DD HERPIRE IR DWTIX, HFRN RN
WEINTWEIDIITIERL, HLEFTH, —HEDHEE
TR EHWTHE L ZERIGEERW. 20728, (0.05,
0.05)-FHEZ D H DDZ LM, (0.05, 0.05)-FEHE % 723
R EMED— DB MG AT S B BRI ORGE S N7z Tk
DL, KEICBII 2 EERRETH 5.

72, (0.05, 0.05)-FEH#EZ =T /87 A =R DEHFEP, B
A2 Bt 728 5 A — R DEEIL, BEURKD 2 W IE B
INDBERRDHEE KRR ZFR LU RMBSETLTE D, A
RTINS DIEXDREEZZE LR P o7, TDT/-
b, INSDEEEZNRIITS 7-2HD TN TV XLDH
FLLEEND.

BiEE ARMZETIE, ERNZEERAISIT O WAL T —
RVKRY MVIZE D, BRI — THASED SRt
KT —X+Ew M (https://rit.rakuten.com/data_
release/) ZRIFH U7, Z 228 LTS 5. A5
1E, 2021 FEENERE AT NS RULESE (21FA05)
DI E T TiThbh .
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