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Abstract

Knowledge distillation is a model compression scheme commonly used to solve the problems of large scale and slow
inference of BERT constant depth pre-training model. The method of "multi-teacher distillation" can further improve the
performance of the student model, while the traditional "one-to-one" mapping method mandatory assignment strategy
for the middle layer of the teacher model will lead to the abandonment of most of the middle features. The "one-to-
many" mapping method is proposed to solve the problem that the middle layer cannot be aligned during knowledge
distillation, and help students master the grammar, reference and other knowledge in the middle layer of the teacher
model. Experiments on several data sets in GLUE show that the student model retains 93.9% of the average inference

accuracy of the teacher model, while only accounting for 41.5% of the average parameter size of the teacher model.
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2 BERT,,+ XLNET,, 85.7% 88.4% 76.3% 83.4%
2 RoBERTa,,+ XLNET,, 85.6% 89.1% 75.7% 83.4%
3 BERT,,+ RoBERTa ,+ XLNET,,  85.7% 88.6% 76.8% 83.7%
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Ta 2 BRIAE SS T-2 B I/ 26T 55 1
PERE S AR LR, 2R IR, fEiX—RT i
T, BRI, FEER AN 2R AL, % A
{ROBERTa,, } i 5 784 211 J51] b A 7 A4
BRI ZE AR A 0 TP S AR B AR Z AT 55
F Tk BE TN 5L, HERFRIBEI T 86.3%.
IR F, FEFREEA RS, FE%ES
TR B AT AR R F{BERT |, +
RoEBRTa, ,} b UMY B 2H 551, 1A
IKF]T89.2%.

B, AT DA BALBE i ) O AR A
—E ] LAZE IR H S A 22 AR, [N 2
AL ITIAS I th AN — 5 W] AR HH BT A 27
AR, AR FI{BERT ,+ RoBERTa,,+
XLNET,,} 34U 25 18 2 51 1A
22 AR BT 380 H 2R TR T L 1B
7 RALFS LT R A{BERT, ,+RoBER-
Ta,,, BB 2 A

3.3 FRABRZEEBREIE

T BUEA B AR IR T BN £
HH ZE IR RE T, AL I6 I 5 oA Bk
LA T FEAT T M o [ I 43 ) AE RS 2L
Uil L A0 . 342 ZH 1 R I BT A
ZARI R RE S TR T 28, 4 i
{RoBERTa }. {BERT,, + RoBERTa,}Fl
{BERT,, + RoBERTa,, + XLNET }. 7%
SR AR ZE R T 20 /E Transformer 278

18 (transformer knowledge distillation,
TKD) o FHZ T R EUR AL, #2453 513K
LA AYAR [R] | A3 eRECAS ] o 7 10
WRZH BT 18 7 AR R ZH 138 DA i 2
FREESTHIA, 2800 R W0 o bR 5 75 1
(original knowledge distillation, OKD) ,
TR SZ T FZH 2 0 25 TR SR IS 5 SunSFE A
A TR P —2, S E TR [A]
EHR ARSIV, 0 ZE TR TR B 10 N U 25 1R
(PKD) , SEEGZ5 RIS,
MAE ] FEAT 8, v A B AL [ &
Ui AR G . SRR R A A 00 T, AR S
P 2818 J7 4 Transformer 217
ARG R PIE B3, BT AE
SANZLAE TR I SS T-2 8 e P Bl T 5=t
Ah, Hp B EER A LT AR S IR T
ISR G, UE AR 2808 7 %
T UA—E R T AR T A A A g aE . AR
A A Transformer B0 77 280 H Ak
PRS2 28R TT AT A AR, 6 HT
O ZEIRTT RARTH S A AR R W] 2, (B
JUPAERS MESS . BB R = B LT
WIHTETT BIANERIEH{BERT,, + Ro—
BERTa,,} iU B O T, ARSCHY
T/ Cr 228 1R SR s L 3 A R B 2 A (g 1
B, X HCEPR S5 2808 77 22 22 e K A
FEMNLI-mE LT, HERIZRIETT3.4%;
I U 78 1 T3 58 22 ] e KR /2 AEQN LIZL
P, MERRIET T 1.1%; M FAE B
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R3 EARFIHEBER FTRBREOFLERTIELE

HUm AL = ZEIRA s QNLI SST-2 MNLI-m SEHAE
1 £5%F Transformer 2 128 84.3% 86.3% 75.3% 81.9%
1 [ 83.2% 86.1% 75.0% 81.4%
1 RBRZE7EN 82.1% 85.1% 71.9% 79.7%
2 #%F Transformer 2 HIZEH 85.8% 89.2% 76.8% 83.9%
2 [ 85.0% 88.1% 74.1% 82.4%
2 AR BRI 83.1% 86.3% 70.4% 79.9%
3 % Transformer /)2 2400 85.7% 88.6% 76.8% 83.7%
3 MU 7% 17 84.8% 89.0% 76.3% 83.3%
3 LT 82.9% 87.2% 72.7% 80.9%

22 B R I OK DFEF 172.2%;

R, XAV AET | N\ E 2 i AL
HIZE IR RAS AR AR A T, #ilan
73| A\{BERT ,+RoBERTa +XLNET ,}
AN AT () ZE R I, B ARSI
I A2 G5 T 25 A0 T il 25 1R SR W, (EJRAE
SST-2%#ateh, I T AR Trans—
former 27817 I B& A% S8 1B 0L, RE R
WU 25 T70.4% 33X HLAT DLHE fif B
Z TR B & A AR R B AL T R
B EE AR, FEI0 b2 A AR R 2 Ui A
B2 (MBS HM L ECR, BERT, 224048
TR A1 220 O A TR e ) 2 L) 2 BB AN A
AR LF

3.4 5NAFZEBEBIILE

N HE— P UE AT A 2618 Ty 5
Xf R RIME BB R F T, ARSLEG I 43 5 2 A
AT HI 2 20T 2 TR G2 | R A TR A T
BEAT TS He o Herp 2 2 2 iR A rp 2y 3
{BERT,, + RoBERTa, }IALE/E R AU
R PR T 261 5 22 UM A 1R R R rh
A=A B HIBERT

R 22 20 7R O A, AR S 1k
FHUT B et

e RL-KD (reinforced learning

based knowledge distillation) : Yuan&g A 128!

it A s A S ST 2 B 2R e B rh
AR AL RS SR E R 2 HT 7%
TR

® RSE-KD (random-single—en—
semble teacher knowledge distilla—
tion) : FukudaZg A ZUHE H A BEAL A /N
AR P s — A4 UMy 2 A A A
BRI 2N Z& R,

T BRI AR [ 0 B, AR S 56 s
AN B i

e PKD,: Sun® AP AT “Tif 0" 7%
TR, R I A T 5 2 AR A R p) ]
AT BRI T B 2R TR AR

e TinyBERT,: Jiao%F AP H 7R
T2 B B . G0 B B AR EAT 2818 B &0
Transformer—based i {7 /B AR TR

SIS g R FR A, AT UG BIAEAH R
AR AR ETTS, T 6 A R T 2500 TR
20 I8 A2 22 200 75 0 N VA, 380 2 AR S A
HE 7 0, i U6 R T AR SCHE B A%
Transformer zZ18 {4 2 AR R AT LA Bl
S LRI A — A O AR Y 1 4 FE PR (]
SEHREREUAETA, - H AR R BCAT DLE S8
HOHE B 27 A AT B AR g PR R o AR SR
TR PR P TR Ay S i T B 2 AR AR B
i, UERAZR SRR TT DALE 22 A i B B
ef R A A S, A 78R S e okt 22 A A
PR R i E5 o K
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ABIE

x4 SUERBEINE

FENRTT & foio QNLI SST-2 MNLI-m SEYAE
BRI TinyBERT,™ 83.8% 86.6% 75.4% 81.9%
FHU PKD," 83.2% 86.1% 75.0% 81.4%
ZHm RL-KD!0! 84.3% 88.5% 76.7% 83.1%
2 RSE-KD=2U 83.7% 86.0% 75.0% 81.5%
ZHT TKD(ours) 85.8% 89.2% 76.8% 83.9%
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4 5FE

IR WG 55 22 U 2510 R 280U
AEE TR I 22 T 72 s v ) 2 2 B R IR (]
G, P T A BER TR 09 2 20T 7800 T
%, [FIHME ST GE 28R AR O BR AL, BT i
T A Transformer E I FITR I HEHL, 2
3635 F I 2747 BER T« RoBERTa,
XLNET MENHBER, AR g — %
FIBERT #8U , F 43 B2 HE A A 1% 7 50
ANEE . BSOS SLIe 40, 36
UEZ AR TR B e o 2 TR S B A S i, 25
4R, SRFI(BERT,, + RoBERTa,,} %
MBS HRL 20 P 28R S B AU e

FT LS UEXT Transformer HY 248 % &
HIT AR RO, SEI6 I 4 A% 7 T H A
AR TR 2 2> | A% Ge it O 75 18 1 B
AN PN BT L 3 R 7 R k) R 2
HEATSCEG o e e R B AT A O AR T (7%
TS IR EE , Transformer ) 2&€18 7] LARA
AT A AR ME GBI HE T, TOX R 5
SRR Z AR ) 281 L B (3412
A RS ) 93055 , XS RO BB AL /NI 22 2R
R DA $ 1 T3 A 2 A A v ] =
fER.

Zr BRIk, MR A | AR
T 6 B DA K U R 2808 7 58, /23R
iR 15 R 25 S50 210 T 22 ) O 4k, R Ie
T A ZE TR AR BR T LAKS Bl 25 AR AR TR 4
H AU A HRE]E 22 5] R1R
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