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Abstract: Privelet is a data publishing technique that ensure e-differential privacy while providing accurate
answers for range-count queries. This technique is suitable for scalable utilization of privacy-preserved data.
However, it has two problems which are “deviation from the non-negative constraint” and “abruptly increase
of data-density”. Privelet with non-negative refinement solves these two problems without losing the accu-
racy of the partial summation. Introducing the pruning process into the top-down refinement - the inverse
wavelet transform with nonnegative refinement - improves the computational efficiency. However, its effects
and characteristics have not been clarified yet. In this paper, after showing the evaluation results for perfor-
mance using an implementation method which can be expected to improve the efficiency of computation, its
characteristics are discussed.
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Fig. 1 The inverse Wavelet transform.
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Fig. 2 The layer number and the node number in a layer.
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Fig. 3 The correspondence of nodes between layers and stor-

age mechanism of the number of nodes to be omitted.
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B2 AR EHMICHEEE AT S, 293528 T, &
BBV eAf, =0 L 2B A SIEMETREL & %
CEHIFECE L. 2L, B (V=78 h=0) I
BWTOH, HEZEET LTINS L) —7128D
EZ AN T 2 B IIEEILETH 5.

4. EEERICIER O

4.1 FHEASE

KEHE TR, B2A2EHOT) 7B A NG5 T —
Z12x LT Privelet #:12 X 2 MAEEE A W L, JEEFERL
b % ML Ak A 7258 HWT JLERES 53 0 SRR & 51 L C,
HAEENHERIEZFMT 5. “(a) BN H D7 & «(B) B
MY &L LOMOEERROZEL () HA Y 72 L7 o
R CIEBAL L7 (8 — ) /8 & 2 2T “ReR AR
EIERZ L L L, HARIHMEOTEL T 5.
AREFAMCIE, PR 22 FEEESRA LD iR A v
YaAd (1km Ay ¥z2) OF =124 LT, 1XIJC Haar
Wavelwt B0, JEEERILE & b 72 9 Privelet % @M T
b, EFTIANVERET L7872 =5 Dffilde=0.1
ET A HALZE QUAvyvax2Mxvia) OF—%
25, (1) deiEE (29 x22), (2) ME (28 x 28), (3) B
(28 x28) OFKTY TERYHY B L CRHEHOT— % L3 5.
EHI, i) 7L OIS, BT A2 x 2 Ay
aDONAFROEF LD (4) bl 1/4 (28 x 28)
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bR 7 — 4 12Nz 5.
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RICZEM A S 1 RTCZEE~O LS 247 B%TH Y, T
DZEM A2 BT B B O T ASEAR 5 D 22 BT 5 Bk
DFGTIZ KB E N B MH 2450, RPrERESEHO T
Hb. (d) Ty EROT—51E, (a) TAY =/ TH
BND 1 RILT — & 1A L CT—REELE R F 72300~ 2
BEfELZbDE T 5. 2B, (b) V— AR, WEM
DAGEEAEH L 72~ R 2 T2 T b 25T 7 AN
VHEMERG 2 S RS, M3 AR E BT A HMTMA T
Wb,

ZFM 12 1 Intel Core i7-875K CPU (2.93GHz), %% A
EYAGBDOTAZ by T PCERFEEHLA. /2, WL
F 100 MY R L7 RER 2500 L€ 1/100 L, FHEIFERS
DFGEEN % X o 7z,

4.2 FHEER

R 1S, HERBOFUEREZRT. 4 HNHETOR
MEHROMEME RS L, vV— FHFRICBW TR D HHA
MEE L, Ty aRICBLTRb KV, F/2, [H—
Ay a RO 3 ) 7 T ORMEMHE MO
TIE, dbifgdE 1/4 ok b &<, 7 v ¥ 2R DA T
WO DI, 2512, A v ¥ aKoL i)
TiE, FLEVREREMEELZRL TV,
FZINTORLT =585 0EOHEIL, LiEEs
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BEHIIL 722 A, %9 466.5 [us] FETH o 72, HERFB OB
DOH T T IUE, HifliZ Laplace X 51 =X 2 OHERHE O )7
B, AREHE L 72 & 2AD, BRI IZ X o TR S L7z H S RE
L0 BB T AT S e ATE S, LaL, [3E
Bl OmE ] 2 [FRaFHEE %], TBi7— & O 2
EWVo-ER EOMBEICIT 5 2 Lk b N L IFRMET— ¥
DI, il Laplace A /1 = X A TIPS TEF, JEH
L% &b 7% 9 Privelet B:05ERTH 5. £ L CIREAMREAIL
% &b 79 Privelet iOARFELEITH 9 2 TlE, BAIH R
HOEANERN D TH 5.
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Table 1 The computation time and the reduction rate.

TR I [ T

1 K7G )7 (100 )V — T D) (%]
fbhK () BAL (B) BT (B — )
Y [ms] %L [ms] /B

(a) JeifE 23.7 45.1 47.5
7 A 1| 10.2 11.3 9.9
5 — B 10.6 11.2 5.8
FiE ki 1/4 8.4 10.8 22.3
(b) JeitEE 4.3 44.5 90.4
v — b US| 3.2 11.2 71.7
WE:Y g 5.2 11.1 53.3
JeifgiE 1/4 1.8 10.7 83.1

(c) JeitEE 15.2 45.4 66.4
Mor- 15| 7.6 11.2 32.1
ton B 8.7 11.1 22.0
HX difEE 1/4 5.8 10.7 45.3
(d) b it 38 35.9 44.7 19.8
7 TS| 14.9 11.3 -31.6
A B3R 14.9 11.6 -28.2
s s 1/4 12.1 11.1 -9.0

Tholz. TNEWMLLEDLYLE, FA—Avafizd
23 LY THTORMEMEORSIE, 0fEhEFEORE,
Thbh, 77 DREEIEVIEE 5> TWb I Lo
b (e AL ICHIENESEZRT).

5. ER

KRETIE, HA Y MHEAPFEOFERR LRI OV TELE
T4, BRI BT, BEZRT— 2258 LT0 &% 5
HI OB & B L TR ETS . Ledso T, JEtn
WORTEYE, Thbb, 7—5F D RS— AR D#E
L. FITEY, T % 1LRUANEET L HROE
WL o TETET— Y DRFEEOERICER L, HER)
AR OBHNFDE NI OWT 5.1 HiTELET L. fHn
T, RFHEICE D L7205 SN BEERRNLORED, 25
AEEE DB IEE L TWA I L2 RIFTHE L HIZ, X
IN= A T = F A BN OO H DS AR AL R) R
FEODLANZALIONT 52 HiTHT 5.

5.1 1 RXETANDEGAR &EREEHEEDRR

Al 2 RICT =5 1 RIET — ¥ ~NGAZT 85O
FHRUC L B MBAE RS L T b, 4 DDEG RO
R EZ L TAL L, A2 THHRRZEB), WIho
FEILRETH V — b R B W TR ARSI RO S <,
R\WTC Morton fi2, 7AY =it hoTBY), T4
AHFRICBVTRBBENZ EDE 1 ognb. I,
7= DRTEEDSEVITE, KEFEEFEIC X 555
LD RDE N L ZTRIRL T 5.
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FAL T BRI T A B R R AEZ R L TWA.

Morton 53iZ, vV — M HFRUITRCTRIFALORYFANE
WA RLTWA, 2, TTADT— %55 [ N5
V) B RAEEDSE W T — 7 TH Y, Morton 51E7°,
BRI 2 KIZEM BT v ] Bl H b mE, 55k
D 1RIGZEMTD 5[] HEEICERET S X912
G4 5, RMERGEGOMEEHZ TnbiedEEZ
SN5. M, TTO 2RKRITT — 7 NARIEMED 2 T LR AT
PARIEG S 2 VT D RIRIE s, Wi r— 5 4 &
DFEMROTFT—5iZu s rr—- Ve iEo, $hbb, R
DB NEAC D 5 720, RITERESE O IE A
SATIZIRS T, MDEF— 7 D@L ILELENTH 5
eI NS,

I A% —7J51E, Morton T & T v ¥ 25O BT
BELTWS, 2L, 27 —FRoWa, X#hmo&E
A RFE S, Y $h7 mo RFF SRR ISR S
HTWZEIGERLTWwWAEEZONDL., ZOMEIE. T4
Y —FROWE, 75 ORETE, 405, 1 RKILES
BT BT — Y BTESMED/NS IS, T
LFRIFETIR VD OO, ML I N/IRETREIZS
MLTWLZEZREL TS,

Ty o, v bR [RKEl or—2
T B E 7 > T b T ¥ 7 L TR OG0 3
&, TYORFEEEDESL 2 LT, REEHRITE
12X BRI ORIEDIT E A SN WIER D B, EAL
TAGEESZ DL LERLTWAS, TOZ LI, 7%
PEORIMEZ AL T AT LRI T — ¥ ~NDERE 1T -
729 A CAREERITEEZ BT LI ENEETHL S
ERFEMITTVAS.

5.2 EAFEHEN ) BERE & EFRERBEORR

KA, BOA Y WLIR > F A [ B & IR R AR 2R D BIAR IS D v
TEEZIT)H. 2BTHERLEBY, KT 2 0ARMHEE
RHMBELTWEL, F070, 3BIZTHHLLZEBY
B BHRENE ho BT 2 120D 7 — FIZBWTEN D A%
HEL7ZYE, 2O 1RET (BE hog — 1) TRALY 2354
FTH)—FEHHELZZ2 /—Fehl), E512F20D 1 BE
T (B hg—2) Tl&, L7724/ — &% b, ZLTC
COBMbY oL, TR/ —F (h=1) FTHIZE
W% b, Thbh, HLWE h ZREETSL 1 DDA
D HIEE BN Y HES T X o TIHBESEREND /) — F
By, 1, BEOMETLHEICL s TIESNLZ L L
7Y, K\TREND.

480



[BERAIEF =R EE Vol.61 No.2 474-485 (Feb. 2020)

100% ooz e
™ bt y=BE-06x - 0.1258
o 3 e J2les)
W sos g s0%
& LEE i

e
v =4E-06x - 0.2246
- e .

0 50,000 100,000 150,000

B ERA Y REREK

0 100,000 150,000

50,000
EAREENY REMEH

Z22-=H Y=h5T
100% 0% AbEiE
50,000 150,000

é - i L 0] y=3E-06x-04025

,;wﬁi o ¥ =6E-06x - 0.1989 - E -50% L]

B "5 o &

e -100%
0 50,000 100,000 150,000 E e E A Y R

EaffEEM Y BEEZ

WortonFTh SUH LB

4 EAASHON Y A 0 H & I AR R O AH B
Fig. 4 Correlation between weighted pruning count and time

reduction rate.
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PLEDEEGER 5T 2 5L, LVEVWEEZREET
LA H35AET HI1IE, FIhORET LT THENE
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ENL /= Rz L EEZz NS, HWT IZBWTIE,
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