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- HWFIEFEHRBEITFEC, FRASERBE.,
— TABBF (Enron)
o FIKTHRAEEE FILAPEER, FRASEBE,
— fREEBZ (InsuranceQA )
o« HIWFSSIBINE, FHRATEEIEE (MAP) FIFEFEIEFX (MRR) .

Dataset IMDb Enron InsuranceQA
Task type binary multi-class QA

Training set size 25, 000 8, 517 12, 887

Test set size 25, 000 850 1, 800

Total word count 5, 958, 157 307, 639 92, 095
Vocabulary size 79, 428 15, 570 2, 745

p=42.27 p=30.68 p=7.15

Sentencelength - _ 3y 3¢ G =31.54 o =2.06 15
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1.0 Accuracy (at training time) 1.0 Accuracy (at test time) 1 0 Accuracytattratming time) 1.0 Accuracy (at test time)
0.8 0.8 0.8 0.8
> >
8 0-6f & 0-6f go.6| 50.6
3 3 5 5
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0.2 — Accuracy | 0.2 — Accuracy | 0.2 — Accuracy | 0.2 — Accuracy |
— Baseline — Baseline — Baseline — Baseline
9% 10 20 30 40 s0 60 %% 10 20 30 40 50 60 0.0, \ | \ ‘ | 0.0 \ \ ‘ ' ‘
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epsilon epsilon epsilon epsilon
| INSURANCEQAI INSURANCEQA
1.0, >cores for dev at training time 1.0 Scores for dev at test time
0.8+ 0.8
i . = o 0.6¢ o 0.6 ]
= o o
L*Eﬂv‘; MAP*DMRRLE 204l MAP on dev 2 0.4 m_
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w . Model Precision | Recall | Accuracy | AUC
- ,IH(SHEri Original queries 1.0 1.0 1.0 1.0
Versatile (semantic) 1.0 1.0 1.0 1.0
}£§ Bn_.\ ( Search |OgS ) Versatile (statistical) 1.0 1.0 1.0 1.0
. Incognito (without noise) 1.0 1.0 1.0 1.0
— E?ﬁﬁ)ﬁ Incognito (with noise) 1.0 1.0 1.0 1.0
d ., -privacy (at £ = 23 0.0 0.0 0.5 .
« Versatile: {£[ “iBX” 0 “4t oy )
it” BB, IR AL IR
_ . A EN
* Incognito: fEMAIRS TN,
& for GLOVE 300d
- *H_‘l % Metric 6 12 17 23 29 35 41 47 52

Precision | 0.00 | 0.00 | 0.00 | 0.00 [ 0.67 | 0.90 | 0.93 | 1.00 | 1.00
¢ EFHE%H)E*DBI%*L\“:*".%“MEE Recall 0.00 | 0.00 | 0.00 | 0.00 | 0.02 [ 0.09 [ 0.14 | 030 | 0.50

\ Accuracy [ 0.50 [ 0.50 | 0.50 | 0.50 [ 0.51 | 0.55 | 0.57 | 0.65 [ 0.75
EE ) *L\ -I_ AUC 0.06 | 0.04 | 0.11 | 0.36 | 0.61 [ 0.85 [ 0.88 | 093 | 0.98
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w = encryption = hockey w = spacecraft
£ | Avg.N,, | GLoVE | FASTTEXT GLoVE | FASTTEXT GLOVE | FASTTEXT
30 freebsd ncurses stadiumarena | dampener telemeter geospace
multibody vpns futsal popel deorbit powerup
- 56-bit tep broomball decathletes airbender skylab
= public-key 1sdn baseballer newsweek aerojet unmanned
g 100 ciphertexts plaintext mterleague basketball laser voyager
s truecrypt diffie-hellman | usrowing lacrosse apollo-soyuz cassini-huygens
B demodulator multiplexers football curlers agena adrastea
o rootkit cryptography lacrosse usphl phaser Intercosmos
= [200 harbormaster cryptographic | players goaltender launch orbited
o0 unencrypted ssl/tls ohl ephl shuttlecraft tatooine
'E cryptographically | authentication | goaltender speedskating spaceborne flyby
o authentication cryptography defenceman eishockey interplanetary | spaceborne
2 [ 300 decryption encrypt nhl hockeygoalies | spaceplane spaceship
J, encrypt unencrypted hockeydb hockeyroos spacewalk spaceflights
encrypted encryptions hockeyroos hockevettan spaceflights satellites 18
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— 1B 53E (SST-2)
- FlRTEmiITCeRREmiTie, EHTERE,
- EFBEX B (MEDST )
- FTBESROIBMNE, ERSERE.
— BAESHIE (QONLI)
- FlWTEENNEESE B SHIBRNERE, ERHNEBE.
GloVe embeddings | BERT embeddings
V Vs V Vs
SST-2 14,730 | 13,258

MedSTS | 3,320 2,989 30,522 | 27,469
QNLI 88,159 | 79,343

Datasets

EBRIE RS SURRIEERS=10:9 24
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Mechanisms SST-2 MedSTS QNLI

£ = e=2 £ = €= e=2 £ = €= €= €=
Random 0.4986 | 0.4986 | 0.4986 | 0.0196 | 0.0196 | 0.0196 | 0.5152 | 0.5152 | 0.5152
Feyisetan et al. (2020) | 0.5099 | 0.5143 | 0.5345 | 0.0201 | 0.0361 | 0.0452 | 0.5162 | 0.5256 | 0.5333
SANTEXT 0.5101 | 0.5838 | 0.8374 | 0.0351 | 0.5392 | 0.8159 | 0.5372 | 0.5598 | 0.8116
SANTEXT™ 0.7796 | 0.7943 | 0.8516 | 0.4965 | 0.7082 | 0.8162 | 0.7699 | 0.7760 | 0.8131
Unsanitized 0.9251 0.8527 0.9090
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Sanitization-aware Pretraining (Service Provider Side)

i“‘!;'1.4'.5¢5,‘c¢a-r:3‘ LM
Raw | SanText/ sanitized Masked Prediction W
Public .= .. Public —» Corpus =3 <% , — o
Corpus SanText”  Comus for LM < [MASK] i,
© = ["bank”] .
"Hannah "He "He
withdrew $200 got ¥ 950 got ¥ 950 Language Model became
from the bank" from the ATM"  from the [MASK]" Sanitization Aware!

QNLI

o

o

Privacy
0
Accuracy
Privacy
Accuracy

12 14 18 12 14 18 =
£ £
=== Defense Rate (Privacy) === Task Utility (Accuracy)

REFLIE: RUTARERiE &5 B BRI L I
MR FTESUREE, VIR RIS MR
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o FVEAIIEE TEbert-base-uncased 2 B B E T _E F4E R B REHB L EBIIL sh iRz i

%k, PAIGEREIRIESIER! ( Masked Language Model ) Tl 2k,
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FEAEEL BT

Sanitization-aware Pretraining (Service Provider Side)

W'Masked LM

— 3 ed

Raw |SanText/ sanitized Masked Prediction Wl
Public | .~ . Public = Corpus |—» &8 —» ©
Corpus SanText" Corpus for LM ; [MASK] ﬁ,

S = bank] ,

"Hannah "He "He

withdrew $200 got ¥ 950 got ¥ 950 Language Model became

from the bank” from the ATM"  from the [MASK]" Sanitization Aware!

Sanitization- aware Fine-tuning (Service Provider Side)

Classification
Regression

‘. _
San|t|zed ‘2! ! Fine-tuning for ﬁ
Private Query g Downstream Tasks | E

1Tl

Utilit
Datasets | ¢ Original +1§retrain Aprivacy
12 | 0.6084 0.6208 0.0089
SST-2 14 | 0.7548 0.7731 0.0101
16 | 0.8698 0.8830 -0.0046
12 | 0.5822 0.6037 0.0076
QNLI 14 | 0.7143 0.7309 -0.0047
16 | 0.8265 0.8369 -0.0039
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Utility Privacy
0.9 -..p...p..p.p..p..p.;..:t“ 1.00 *TT IDDD'.I_i*T
’ 15004
~og— L | &7 | | 0.75 1 7501
& * * 1000
1 | | | x ] x ]
Sor— g =050 & 500 @&
] .-
<061 ..-‘ =k Unsanitized 9251 + 2501 ; 2007 ;;
0.5 ¢_" | - Sanitized 0.00 _-i-+; 0 ;; oA ;L;;
& 10 12 14 16 18 20 8 10 12 14 16 18 20 8 10 12 14 16 18 20 8 10 12 14 16 18 20
Privacy Parameter £ Privacy Parameter g Privacy Parameter £ Privacy Parameter £
Utili Privacy
ty 1000

U-g ] .1
- Unsanitized Fes 0.75 |

1500 1
: 7501 *
508 e~ sanitized & +
50.7- I — _,.f [ = 0.50 1 & 500 ;kmon
&
<ol S 0.25 + 250 ; 500 ;

o
T e e e 0.001 0
05 10 15 2.0 25 30 35 05 10 15 2.0 25 3.0 3.5 05 1.0 1.5 20 2.5 3.0 35 05 10 1.5 20 25 3.0 35
Privacy Parameter £ Privacy Parameter Privacy Parameter £ Privacy Parameter &

B e 1.00 TTTE
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Dataset: SST-2

Original Text:

it ’s a[charming hnd often affecting journey .

heated collide. charming activity cause challenges beneath tends
worse beg, charming things working noticed journey basically
all ’s.|charming jand often already journey demonstrating

it unclear 4 charming|and often hounds journey

it exaggeration a charming feelings often lags journey .

it 's a tiniest picked often affecting journey .

™

Mechanisms

SANTEXT

SANTEXT™

| | = ] ba| —
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