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Optimization of Soft Prompt Vectors Based on LSTM and

Position Enhancement

LIU Zhen—dong , CHENG Chun-ling* ,LIU Qian

(School of Computer Science , Nanjing University of Posts & Telecommunications, Nanjing 210023 , China)

Abstract: Soft prompt learning is an emerging method for applying pretrained language models. However,the vectors generated by soft

prompt learning may lack sequential structure, affecting the model’ s ability to define information at specific positions, resulting in

impaired model performance. To address this, we delve into the sequential structure of soft prompt vectors and their influence on model
performance. It was found that soft prompt vectors exhibit sequence sensitivity issues across different types of language models, model
sizes , types of downstream tasks,and prompt lengths. In response,we propose a soft prompt sorting network based on LSTM and position
enhancement. Firstly,an improved LSTM network is used for soft prompt sorting optimization,, where a prompt selection gate is added at
each gate to capture sequence information and generate well-ordered soft prompt vectors. Secondly,a position enhancement module is
proposed for the sorting process, optimizing the order by combining absolute and relative position information. Tests on the GLUE dataset
show that the proposed method brings an average performance improvement of 3. 1% compared to baseline.
Key words: soft prompt vector ;sequential structure ;order sensitivity ; position encoding ;long short—term memory
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TR . BARAE 2 AR IR T R SO | 2
44T % 4145 RTE, STS-B, MRPC, MNLI, QQP, QNLI
FISST-2, AT 403k 7 FioR
KT FHREEX S

YIS IEE  I4E B 15525
RTE 2,49k 0.27k 3k 5.77 k B
MRPC  3.67k 0.40k 1.73k 5.8k  FESUAG
SIS-B 5.75k 1.5k  1.38k 8.63k  JlalH{
SST-2  67.3k  0.87k 1.82k 70k HES%
QNLI 105k 546k 546k 116k B
QQP 364k 40.4k 391k 795k iBXEM
MNLI 393k 19.6k 19.6k 432k ey

PLfiE (Fine Tuning, FT) AR R PR A ( Soft
Prompt Tuning, PT) J5 ¥4 b ¥f LL BL 2% | i FH TS —base

PR L AYEREY FT A1 PT Jy 4k IR Lester > BT &
IUAER X L, A6 LR AR S5 IR 5 S rh O vk AT
AL, PERESEUERR T STS-B 1155 7 ZR b #H 56 R 4L
Hh H B TERE SRR N MER 3

A B SE L IE T Pytorch #EZR {8 ] TS —base 15
A, M\ huggingface J&E HPINZk 091 25 2 500 U AL A 7R
IR BR 7= FOHE P [ 46 1 3 B ) 12 8 batch_size iy
16 332 75 { le—1,5e-5 | i Fl N X 22 ] RIATH R,
B Adam fEAGES . Y 2R $E7R 0] 5 (1Y) epoch $81%
H 5,10 5 20,
4.2 EWHEREHH

T ETEA AT 55 L i B R 22 ST 15 B &M 55
K 100 BYBEE R i, B RT3 15 3 19 4K
PER ) R A SCH R 7 B R SR AT 5 BB R HE T
W2 b FERAS PR ) B SRR A5 B U
P ERARE 7S 1] et 6 A SR A A0 ey | DL TR HE 7 I 4%
MIZEL, 78 NS 2% 2] A~ epoch Ja X &l HEF
F BN ) S AE R AR 55 b PR REIEA T IPAL , 45 2 n
8 PR,

%8 AR FiEAEGLUE HBELHZBHER %

15
it by ik MNLI QQP QNLI SST-2 STS-B MRPC RTE Avg.
Acc Acc Acc Acc Pr Acc Acc Acc
FT 86.8 91.6 93.0 9.6 89.7 90.2 71.9 88.2
PT 84.2 89.7 92.8 90.9 90.3 68. 1 54.7 81.5
Ours 84.5 90.3 93.0 91.5 90. 6 69.6 59.0 82.6
Ours+{0 F 1478 84.5 90.3 93.1 91.9 91.0 72.1 59.7 84.6

SCHT RS BB AR 2% 2T 7E GLUE B8 8 1 &4~
FAES bl TR B Ay M Re s A, BRI &, SCh
M TG R 23] PT J5 ¥ 7E GLUE 4K 4T:
% PP R T 11 |, JUHAE RTE AR 55 15K
BT 4.3 B AR EERES, X — BT IH N
ABFSE R ) LSTM 28 A7 3B BT A4t 7 1) f v i)
NGRS P PR R PR T HE— B R T K
PR ITCR RN FFE S, I8 i B T 3R 7R 1)
AT TIUF VR A G R T AR R T U Y )
LS FT Rk AA b, SCh A e 2200, X2
R FT £ XHRRE AT 55 7T LA A BE A A0 1 23 S 80, 42
it Hh B R R R R AE , OJRATS 2 2 8RR A R R AT 55 1Y
SOTA PEREILZ S KA SO 7 i e PRk AT 5 o
FETEZERE A SO 5 ¥R AR FE T PT J7 5 M9 A7 it AR /)N
BRI AL SE F P, 7E QQP SST-2 5% 45 L
SEAE/NT PT 5 FT Z [ PERERY 22 85.(0.6 A4r M5 1.0
), [FEBFZE QNLIAE55 B PT E: 2= T FT J7
0.1 Ao, TEAR RSSO RERl G i HE

P IR 445 4% 3 B0 1) A0 s ) G | b sl B T fl R A
RN Hr A 7R ] S0, X SO T A AT FT
FIDESABITAE , I HOM RN A 0 P8 T O 4 ()

T 28 3t o7 338 e 1) A B s HE PP VA MR 3 TR G 4K
PR3] PT vk  feMEfe LAk T3 3.1 B S
SR, LHAEFERIIRTERE— BT SS LAk T
EPEREIR TL, W40, 78 RTE 4T %5 v, i o 30048 R 2
SRR HER R N 54. 7% , T 25 SCh riE AL s i
TH259.7% ,HEiRIA 5 @ e, [FAE, 7E MRPC 1E: 5%
WO PERE M 68. 1% R 2 72. 1% 8N T 4 1 4 44,
I, 5600 FT 7 vk itk RE 22 BE A5 8] T W& i/,
FHRTE STS-B L5451, 30 Jy i b S 1 308
I FELR X T IR 7 0 A Ay 3 AT S5 4 3
TR E TS (8], 0 Ak R s A RS T X —
W, NI R TR MR, AL R T E A
B PERE AT S5 4 QNLI (E 3k 92. 8% iR ) , L
FEAGHE AR T 0.3 H A M A4R T, BRI 25 40 X 5%
JIN ABATSIE B T v A SO R ik AR
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A7 B RS T Ry BRI s HE R 3G S T O 0
(ESH

TIHME K B WA B B D SOy B R Y
PERE B T W 1 i, 7E K A A 45 4n MNLL, QQP |
QNLI F PERE4ETHA R 1 A 40 a0 M 7E MRPC \RTE iX
FER/NRBGSE b SR THAR] T 4 B ES A5
RXEIITE/ NIRRT, A BB 7R By e Ok R
EHIRZIA KO R R AR X LEIE 0 T AR A5 T R G B,
SCH T (AR TR T R A 2 ) Y 4 /N
R LI RZ A ER R T

5 4XRiE

FRIT T B AR 100 B 10 PP 9 540 | R BRI 77 1ol
FFF B U . IS B R AT 45 LA
PR BEAEAE , BRI HE PR D0 £ RIS B iR A8
O HC R 91 254 SR B Tl b P 3 T AR 1 T 2 HE
BN 385 T 4R 2 S g
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