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Privacy-Preserving Data Synthesization from Vertical Partitioned Data
with Local Differential Privacy in the Shuffled Model
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Abstract: Privacy is of utmost concern when utilizing across the personal data sets held by each organiza-
tion. At SCIS2022, the authors presented a protocol to join the databases while fulfilling anonymity even for
the organizations; however, there remains a major obstacle that the conventional anonymization methods
applicable in the proposed scheme drastically decrease the utility as the number of attributes increases. As
a countermeasure, we propose an anonymization method satisfying local differential privacy in the shuffled
model. We quantitatively demonstrate the privacy and utility of the proposed method by evaluating the
amount of consumption of privacy budget and an experimental result of our method obtained from public
data. We also discuss a privacy-preserving data synthesization algorithm using our method.

Keywords: collaborative anonymization for vertical partitioned data, local differential privacy, shuffled
model, privacy-preserving data synthesization
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R, EAS X — IR pEAMEEZHEATLES. ZoME
3, EEQET-20OHBBAERLEEL LTHSATY
% [1]. T—RERBLIEAOHEHEERZ HIED D 2D,
7 — XS TN Z R 213, AEZRLZL
WBEhEELS R EZLNS.

4 513 SCIS2022 I2BWT, |EDEF — X OmHE
AiLREDMK e LT, SHMIRE T 2 ¥ — Dt
ft, ZzofhoEMT—2DIERICIZ, £F2 7=
FR—T 4 tHE 2 PE-BAL 2] ##EFL-78 b a
NERE L7 B](FEHIEXRE). L LEMB»IZ k5
v, JEEAIE PE-EERIIC & 2 6D E(LA A &= 72/
5.

AETE, DvvIILNETIVCEITEBRRERTS1N
DA ITEDK VR MMETFEERERT 5. vy TLE
T, BEANOT—XR%E> vy 70 (7 VX LAEW) T
% CEAMEEED, FFiZE7S 7 43> (LDP: Local
Differential Privacy) @ 75 4 NI THZHIE (EWiizh
774N TFHOHERZIE) TE2E7 v LT
FEFEHINTWS. ARETIE, B OREE OHEE M
L5 v BAMED R I = XL ERRE L, HHs L OR
FIF — & B W EBRIHEIC X ) 2@ RE =T, K
WIREAROL ML X CE AL ERINCEHES 2 72
B, TIANSTFTEOBEERBIZOVWTER TS, $HER
FROBHE LT, Za2a—51%y bT—IRRL DTV
v M —=2FERCTEZEE T — X ORI BN
FiEe LTEHIA TV S 7= ZEHADBEAIZOWTHR
M35,

2. FATHAR

HIET TR 7 B E 7 — X O E A LRI LT
EHFELZ, PEIT—22RET s FMBT L THEAN
ZRHO0D, F—EANT— &2 L EALT — & 21F
R$ 278 baLvERELE 3. UTCZoMEEZHEN
T5.

&7, M AB R ZzhZhKEXT—% (7—71) »
BRBENR—=VFNF—R Ty, Tg AL, TiLDHEAK
71 b+ a (Protocol 1) 21T LT, RAN = DIEFH]
b7 =% T, Ty 219%. ZIZT Ty, Tp DHAT (La—
F) xa4, xB; (i=1,.;na;j=1,..,np) FREMAD
T=&t L, Ta,Tpg DEH cau, ¢y (u=0,1,....;m4 ;
v=0,1,...mp) FIAGDEBEDT— &, 72721 cao, cBo
FEAE R -5, RIEAMLE X, T T —& DR
ADWENTIR D X5 R RHEL, Bl LT k-ERDZE
Fons. RGIIEHRRS Ny ¥ 2BEICANTTZ YL
FoBMMEREHWT, 7a b a)lOETHIH 2D T
YRELERENS. BIERIE T2 a LN THIBRE R

WZERIS B THER. AR TREHEMSREL T2 L IRET 5.

378, Ju b aVETRIIMRGEZERTET, E#iEx—
%G e OMIGEFRDHBITERY. TRbERALE
i, BIMER Info 2T X —& 3 558Ex—2 5%
ANDE Rinto TH Y, Info 2352 S5NRWVIRE DEEDH
¥ — c BEUIRE ¢ 122WT ¢ = Ringo(c) DD LD
D E D DHRIREE & v S HEE 2RO,

Protocol 1 BAR 7w b 2L (3]
A A: Ty, B: T (23— Y FILTF—R)
HH) A: T, B: T, (IR%&A E IR T — &)
1) IREACICHZEIBINEHR Info Z2HHF 5.
2) ABRERZALLTZITS ( * 13 AB Ofilfuh).
(a) HAHEF — c, 0 ZIRHBIEL, Gohilitt c,, &
- EEHZ 5.
(b) AU DT =T N T, /e, , &AL L 7z 7 —
T T R T 5.
()T DELa—F x,,; 27 VX LIZEHL (B}
ke n, ¥ 33), 7—IA T =, (T) Z2HH
T5.
(d) Info, 7, ZHIFRT 2*2(Zhuc kb T! 1%, HE&
ABIXLTS T, L OREDPRER T —T 8
%),
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A7 v 7 (2b) THELNBRGIE, Eitx—2 101, £/
VI & O — DR DE L 7R BHERIIEHT X 513
ENENWE T B THMBABOMNT T T, Ty
ZHEDRA ¢y N, TEAEST 28T, A—EAT—
ROEFENFREL 12 5. T2 3HETHLLfMh 325, X
7 v 7 (2c) DB, ¥ ¥ v TNVETIVIBIT B RAZED
TIANS T I T D OENRNIE L 12 5.

—7i, Protocol 1 I T, Ty, Z @D T L
2T =& Thp &, M ABZRZhDANT—& Ty, T
YIEARETH > Th, T,y AROELEIHRIEENS
bOTIERW (BIZIE T, Ty Brhzh k-BRbEhT
WTd, RATHEET 2 & —BIC E-BERMEHZ IR 0WT
LIEHS ). 22T (3] T, LT 2D 0B i)
RREINTVS.

(1) eFa7<wAF =T 45t BZHNT, AVoOiti)h
T—7NVEMBEL DD T — ZEkEE X CEALEITS
(Thbb T, Th ZEEICEDBELDD Tz ®
BT —% T,y KD 3).

(2) FEHANLILER e LT, 7 —2EiE L TH k-EREOMR
AEDSAIRER Ph-EACEFWS.

Hi#E D7 — ZEAEO BB e LT, @i ¥ — 2 S
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DIEABBET LN TWS., RBHIEOEAT T b 2L TR
PRI 2 Th BN (1) 2FETT2 22 HA]
RE/ZAY, BURTIZENA O BEERT D % < HMENIEHRIE
EE ORISRV LTWE Zehs, TOMER
RENEFZ 5.

®BED P-BEALIEX, T—2D 7 X ufb (F— R DR
RLREBEEZ L 4 AMINE) OBREZ T X =&
LT EkELEEZmEZTTFETHS. HBABDOTF—7 L
Ty, T OBHE ma, mp IOWT, HiEtOEATD o
NOIEANLE LT PE-BALZE AWV 2581, % AB
WBENEFN my,mp WIRELZHRED S VX uLE1TS.
THUTHL, EERD ERMER T D, MK
ABDE HITma+mp HKRIFLIZRED > & 2 (L2AT
5. 1R L—RICEMENZ NEEEW T X ALHANE
eih, BREPEFELLEMLLTLES.

XIZ Nguyén HEZR L7z LDP IZED K X A =X 4 [5]
BXY Wang 512 X 2 ZDEE 6], [7] Z#ENMT 5. H
—OBUEEYE z; € [-1,1] 2T Y X LT 25 BB
%, LDP DRI X=X (TTANSFTH) e BATTE LI
Nguyén 5D A B =X LB XK Wang 5D X =X L (PM:
Piecewise Mechanism) % Z#Z 4 Algorithm 1, 2 12309,

Algorithm 1 Nguyén 5D X b =X & (B—EEEM)[5]
Input: z; € [-1,1], ¢

Output: z} € {— <+, <41

Sample w € {O 1} with Prjw = 1] = ;;112 sz + %

if w =1 then

x<—e+1
ef—1

else
ec+41
ef—1

end if

return

Algorithm 2 Wang 5 @ PM(H—%({#E)E 1) [6]
Input: z; € [-1,1], ¢
Output: z} € [-C,C] where C = ZZ;%
1: Sample w €y [0, 1]
2: if w < ef/%/il then
3:  Sample z} €y [l(x;), r(x;)]

where {(z;) = 02+1 STy — %7 r(zi) =lz:) +C -1

else

Sample z; €y [—C, £(x;)) U (r(x;), C|
end if
return z

Algorithm 1, 2 1Z¥ 1T «-LDP %37z L, 1 2, ©
R 2 ER2ZEDRENTWVS. %L“CQAlgo—
rithm 1, 2 DI OTHEL V (2}) EZzheh (° +1) — 22

ec—1
2 oo/ . .
eg/x;_l + 3(5‘5/21'?)2 5. FTHES — R (Algorithm 1
i z; =0, Algorithm 2 & z; = £1) IZBWVWT, £ > 1.29

THAUIL Algorithm 2 DML 72 5. [6] TIX, Algorithm
13 edBLE2UTTHNIES FIARXRH=XL 8] %
AW/ LDP(LIE, 575X LDP X A= XL EMER) KD
HEN B D, Algorithm 2 1% ¢ DEICEHADLLT TSI R
LDP X=X L XD bEMTH L Z L AREINTVS.
Wang 5% Algorithm 1, 2 Z¥IRIVICHA G HETHHE
22 % 703 Y X4 (HM: Hybrid Mechanism) 24248 L
TW3. Fiz, {0, OFEHE u % o = 171”” LHEE
L7zt %, Algorithm 1, 2 128 2 FHED ,\ﬁ | — 1|
i, Bel0,1] 25 X=2LT1-8MUEDWHRT
<9<V””m> BT EAREATNS.

evn

3. BEAR

AHICIE, BEDE T — X OWHFHERCFEED XK I
M7z (3] ORI Z2R_ERT 5. LDP I2ED < BiE)E
Mo X afblx, EELHBHZRY, 28 THEMNLE
Algorithm 1, 2 BX UL ZN S EHAEG ORI X B =X LA
SEEEOBERECERS. L, JECCEMER O
R ERFEEEICOWTIEIAS TR W, Z 2T LDP
WHO LS BUEEED 7 > X 2 (kizDWT, Algorithm 1 D
HRBILIR 72 27272 X =X L (Algorithm 3) 22
L, Protocol 1 OIEFMAMLMLE Y LTHEHHAT 2 2 & BIZ,
EEAEOHERMICEND Z BRT.

Algorithm 3 28X W =X & (H—BEEED Z > X 11t)
Input: z; € [—1,1], (a,b) €R? where 0 <a<b

Output: z} € {-2,2}

: Sample w € {0, 1} with Prjw = 1] = alé":b

: if w =1 then

x§<—9
a

else
zh =2
end if

: return z}

NP TR ®

Algorithm 3 & a = e — 1, b = e +1 & FTHIX Al-
gorithm 1 ¥ Fffiiciz 3. ZEMWIZOWTIELITAED
LD,

Theorem 1.
Algorithm 3 2% e-LDP %iifi/c 3 <= 410 < ¢

Proof. M % Algorithm 3 DX A =X L L, Py (z):=

PrM(z) = z}] ¥ 3 %. Algorithm 3 %% e-LDP %ii7z 3
e
Px’ (I) <e 1
x ‘LIél[a)i 1] Py (i‘) - ( )
LE MDD
Py (x) a+b

vaeloi) Py () b—a
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ZREREIV. 2l =1 0%, -1 <2< 1I1DOVWT
Pi(z) = PrM(z) = 1] = L (JI & HFAMMBIK T H
b, X (1) DEIE P(1)/Pi(—1) = (a+b)/(b—a) £ DX
(2) B3, FRC 2, = -1 E, —1<2< 11200
T P_y(z) = PriM(z) = —1] = 1—“ZEb 3B BRI B
¥eedb, R (1) 0EIE Py (-1)/P_1(1) = (a+b)/(b—a)
EO=R(2) BT O

Theorem 1 & D, 21X Algorithm 1 DX 51T a = e —1,
b=ef+1 23X, Algorithm 3 & e-LDP Zii/z3 2 &
W35,

Algorithm 3 DHERMEICOVWTIZUTHHEZ 5.

Lemma 1. M, z; € [0,1] ZZHZH Algorithm 3 DX
HA=ALBIOASIEL, 2 =M(z;) £ F5. 2O %
E[z}] = z; 3D 3LD.

Proof. [5] ® Lemma 2 2» 5 5 7». O

Theorem 2. (M, z;),(M,y;) ZZHEH Algorithm 3 D
AHZALBIUOANOHE L, ot = M(x;),y = M(y;)
5%, DL E Elrlyl] = my; DD LD,

Proof. r = 3 35, MOEINE 4r,—r DVWTHADLT
H205, Exjy] 3L TDO XS IEHRTE .

Elz}y;]

= 2

+o,tye{+1,-1}

+o,Ey€{+1,-1}
_ Z a’z;y; +4 b, £y by £ :i:yb2 é 2
N 42

(£ £y 1?) Pr((f, yi) = (Far, £y7))]

<:tx +, (£r02; + Z)b(jyayi + b)) 2

a
+o,£,€{+1,-1}

= T;Y;

TSANTFHEHDOHES

Protocol 1 {2 25X 1 = X 2 (Algorithm 3) %8 L 7z
BEDTITANSTROMER (UK, HIZT 74N
HERECIER) IZOWTERT 2. RBLURETIIEZ I
T57DEEEIRTREREEE T 5.

Sx v INVETAERWT T IANS FHEZHES
57D DL LT TSN TWS [9], [10](Theorem
3).

Theorem 3 (¥ ¥ v 7/VEFI/WIIEIT S LDP ([9], The-
orem 3.8 DffiF#{t)). RO % KX A > D » o HI%E
M SO AND (g0,00)-LDP %ifi/zFT XA =L, © %
{1,2,...,n} OD—Z X LrEE, Alr,x1,...,%,) =
{MED) (x14)), 00, MED (x,0)} (x; € D) LTk

X AH=ZA A (c,6)-DP FilizzF. £7L
In (1 + z:]);% <8\/e5(l In(4/6) + @)) ’

£:= NG -
0:= 5+ (ef + 1)(1 + €% /2)ndy,

6emJHiq§h%Eﬁ@§)%ﬁt?%®t?6

Theorem 3 IZBIL T, § 1ZT7— T X=X THD, R
d T e-LDP 2SKAL LR WATREMED B B 720D, T/h& <k b
%gﬁﬁa.it,%>1f@m@e=o(vﬂ;W”)

<1 ThuIe=0 z—:ovlr\l(ﬁll/é)) ¥ 5.

AR DIRE S & U Theorem 3 2>5, Protocol 1 12 Algo-
rithm 3 ZEA L 7B bald 774 NOHBERICEL
TUTHEZS.

Theorem 4. Protocol 1 D ANFETHMEREEL T 3.
Z D ¥ & Protocol 1 IZHERTZ 4 NI HEREITE & DL
Trik3.

*—1n|1 e —1 [8\/e' In(4/3)  ges
e =1In +eg,+1 n +n )

=4, P Ln:= min(na,ng), € = (ma + mpg)eo,
ma,mp & Ta, T DEME, ¢ 1& Algorithm 3 ® 7 F 4
ny%ﬁtb,semﬁuiagh( BT
DI 5.

16 1;(12/8) )

Proof (sketch). Protocol 1 {IZEWT Algorithm 3 H3FE(T
TNBEENE ma+mp DTz, BEHIEHGEHRE X U The-
orem 3 X1, Protocol 1 DIEFEAN LA Theorem 3 D X 7
XL A LEMTHZZ & Z2nmBId X, Protocol 112
DWT, —fEEELS Z %< min(na,ng) =na, B

(3)

{XAJ; UXBJ‘ if EU s.t. XA,i[CA,O]:XB,j[CB,O}
X;=

x4, U  otherwise

£52%. X (3) &b x; DEEFEZ Algorithm 3 DX =
AL M T YEMMULISGE, 774NV ERERIZE A
(ma+mpleg &RD, x; WEENR xp 0 &, WHE
MEBHED 774 NCHBRBIIIHER DTS
5. LIlhoT, M(x;) & x; DEEFEZ M TV XA
kL7257 —% 2 340UE, Protocol 1 DIEFHANLT — &
Mz, 1))s - s M(Xeyn)} 7D, A DHT EEHT
H5. O

#E: Mk AB AIEL L Protocol 1 2FEAITL, JEFKA
b, 7> & L@, (Info, m,) DHIREITSHE, Tk
bH B semi-honest ETFMITEBWT, MHBABIIHLTD
Protocol 1 IZHRZE X B =X 2 (Algorithm 3) Zi#H L7z H
71 T} & Theorem 1 I & D (e,6)-LDP %7z L, (¢,6) D
fEil% Theorem 4 12 & D FHEATRE L 72 5.
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B4

Mk A B B ZNZIN ma,my, BEOT—TVEHREL,
FREHETIHED T IANTTFTHEIZOWTHIRT
5. NIRXR—RFT—TNDLA—F (n=na=np &
T2)BIELT—NFTA—& §* L7125,

53 Theorem 4 DEMF ¢/ < In (W) 7y
Algorithm 3 D77 A NS FHED LR & = P i
T3, ZITRIX—ZMNn,6*=0 L FEDZ-D, Z
NZENBENZFELEZ 5N S n = 103,104, 10%,105(1X
1), 6*=10"10,10"9,10"3,10"" (X 2) ICEE T 5. K 1,2
X, HENRL - FEPL I — I A-XDTTII,
¢ L THRETZAMHEIEEA SEETHS Z e n0h
%. $72b% Algorithm 3 \ZREIR T 5 A NS TH e 1&

B RELTE 3.
ez
8
74
64 M
_ —— n=10°
W 54 _ a
% n=10
—— n=10°
£ 4 .
—— n=10
3
2
———t———t—
1 ——t
71:3.0 79“5 79“0 78“5 78‘.0 7'1".5 7'1".0

Iog 10!5 *

B 1 Theorem 4 D&M ERITTIA N TH ¢/ OLR
(n Z[EE)

3.‘0 3.‘5 4.‘0 4:5 5.‘0 5:5 6:0
logion

2 Theorem 4 D&M ENGT T4 NS TFTH ¢ O LR
(6* ZEE)

Kz Theorem 4 123 % Protocol 1 IZHAER T 5 A4 N
FHE e BHERTS. W12 XD, 0<e <8IZDOWVWT
§* =10"1, n=10%10%,105,106 ¥ LAz =D * %31E
L7z (K3). flziX n=105 ¢*=0.1,0.2,0.5,1 D &,
e FZFENETIN 24,3.7,5.7,7.6 L72oTED, yvy7w
EFNLEHAVWSZ 21774ﬂ/®§;%£i%76
BECIZ 5hd 2 sy

24

B 3 Protocol 1 ITHERT T4 N HER

4. RERFTE

EX 1 =X 4 (Algorithm 3) OF R DOWT, KN
F— &y b (11 &R TEBIE o . RBAH
TF—Xt vy M, BiEEMND age, education-num, fnlwgt,
capital-gain, capital-loss, hours-per-weeks @ 6 Jg 14D A%
FIEME [—1,1] OHPICINE 3 £ 5 EFLL 7.
XLy % Dopig £ 5.

53 Algorithm 3 2% e-LDP %Zifi7z 3839 X — & 544
ngSé,o<a<b (4)
Ziife TEIELME a, b % FEERFHIIC X DR 5. B

(4) &b b > isﬂa 5.

Dorig  AF12 LT, Algorithm 3 754 N FH
Zef6 bl E DT Xty bE Dyl v3 5.
Dorig, D;rao;l; D 57 Wk T WA TS Borig = {mijhi<ij<ns
Seah = {a}; hr<ijon DI

ZoF—

MAE(EOMQ, Epraog ni Z Z Ti5 — i (5)

ZEIE S 5. 772U Algorithm 3 IR 7 L3 Y) X LT
HY Db FFATHICHRR B 720, MAE X 10 BT
DFE e L, ZoEERZEERDT.

FHMEFERZXK 4 123, K4l e=1 D
(4) 2723 a,b ITOWTR (5)

B DEMN
PEE LI 20
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WA () B & O RE (GH) 287, FERER
TR » LRI 72 D /N E W o T W3
DN B. Fiea ZEELIZE E, b AVNIWIZEF
HHNRAE S /NS R oTWS. oAl e =0.1,10 T
AIERIS o 7o, FIIHNRAZAE CEVER A RE E 85 a D
EDMEFENIE 4 22 HIFBHS TR WD, a ZRKELLTD
PIPHEITERE RV ER A ISR E R LI R 6N T, a 2V
SV F T HEN RA A AR R A DN LE AR & 72 o
. BRI L, WEb=StHorlTWi 5,
BEOER cl2oWVWT d =ac,b/ =bc ¥ LTHHILL, B
2 Algorithm 3 1281 3 7 ¥ & LLORER 2tl 35 L O
Noale (=L} yEbOLRNIENIDD. LihioT
FEVNIRBOBRZ DR EDRR 2 oh b, FITET
%L [5] @ Algorithm 1 THW3 a = ¢ — 1 1T IFHENTER
FZEOBEREDN R REL o TVWD Z e h 5, Algorithm
3ORERN=ZALEHVTEIDRER o ZERZLTH
ZOBHDRTE S,

RIZ (6] kR, 577 A LDP XA=RLERBEA =X
LOBFRM S 5. Fiat DFEBRFEIRE, D,y OaE
TEATHN & DR E B K e REZZ s 5. 12
BANZALDNT A=K a, b1, e <10 TBWTLEL
ELEERBMMFSNTVS a=1,000,b=SEa 2 LT,

5,6 &0, e WhEWVEXIZERBEA =X LDHH
SRR E B X CEERZAEDENINC RN 53000 5.
—77 e =37fIETZ 75 A LDP X H =X LADJFHENA
Lizode. ZOMHRANZ 2 HiChfthi7z Algorithm 1 ¥ 575
A LDP A A= X L DEHFEREFLILTHB Y, Algorithm
3 1% Algorithm 1 DR TH 270, ZOMRIIZ YL E
Z5. BLRER e ZHVR =1, WKL LT 6] T
HEXNTWA Hybrid Mechanism O#EHNZETF 55, L
2L e OEIZIE U T Algorithm 3 MU D X =X 1% A{#
SHER, BMEEOERAMZIHOPICT 2RELDHD, 5
BOFETDH 3.

5. T—ABMRADIGH

Protocol 1 12 8% X 1 =X 2 (Algorithm 3) %A LT
BohsERLT—&1Z, SUvXaflbEhTwiizdi—
FEV T4 DETHENKRS. £ TAETIE, BEAR
WKWEkoTo v xafbExhBElllT — 20 o GRAEDOEL
EMZOOT—REREITO L EEZS.

REX D =X LIHEFEICHENTH 2720, 78 - 9
BB REGE OFiEH R, FRA 90, BXU 6] THIR
NTVBEIEENT, vY 2T 4 v 7\, SVM OFFHEEA
OEAMAFTE . T—XART ATV X LIE, 7
SEATENE VAR (12], BRSO E W2 [13],
M EEE W53 [14), SVM 2 Buwz753K [15] %, #
EEEOREER 2 LB T2 FEIZEIRE I TV 3.

ARETCTIREMAB L LT, [12] NOBAIZOWTERT 5.

[12] T, A7V EEEBEBEIRET 27 —7 1%
AFIL, A7 3V EME One-Hot Encoding 12 & b —MH)E
PECEL, 2 TORMICOVTEY, LA N2 4, 4
B EoBERD, Tho otz oa s — X 21k
BT 2703 XLPBREINTWS. £ Z T Protocol 1
WHREBEXA =X L EHALTEOWZEHRLT X205,
[12] TIREXNZT7LTY XL XD ERT — R E2ERT
5Zr%EZ5.

Protocol 1 D A7 3, BUER ma, mp DITDIS—
VFILF—& Ty, Tp WZOWT, A7V @ EHE
HicEHEsh2b0L L, EHBROBEEE m/),my,
m'i=mly +mly 35, BB MEEMZ 0,1 oBUEEE
¥ Bied 2729 Algorithm 3 2SEHARESSDS, AN o B3
ZEOGE SRR %;rb ¢ L 7z Randomized Re-
sponse (2172 572 . Randomized Response % W\ Tk
AN T LEMBINHEEST 27103V R LIFZHIRE X
nTHD [16], BEFEZEALTS X,

TI3A1NIHER

Theorem 4 DRIT & = m'sg ZRATHIE LWV, 7272
LéD&FMREN 12 23R 5L, BIENRRELE
Z6N3 6 =100 ~ 107, n = 10° ~ 106 ITBWVTC,
g =mleg <1 ~8ERBIEDND, g9 < ﬁfv% TR
THHUZX, Theorem 4 IZFEDILK T v v ZLETNVIIEBITS
LDP 2SEfHFREL 225, Fhem/ >2 THD, AETIEZS
BT — X 2R LTW5 & & HIZ One-Hot Encoding
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