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Abstract  Massive online interview video data provides an important data basis for intelligent
interview evaluation. With the spread of the current global epidemic, the demand for online interviews
has increased, as well as the intelligent interview evaluation tools. In a structured interview, the
interviewer needs to observe the interviewee’s answers based on the evaluation criteria, and form a
profile evaluation of the interviewee’s personality traits, communication skills, and leadership, so as
to judge whether the interviewee’s characteristics match the position. Among them, personality
evaluation is a widely accepted evaluation method among companies. Because personality traits affect
people’s language expression, interpersonal communication and other aspects, it is an important
reference to assist the interviewer to decide whether an interviewee meets their job requirements.
Based on this, a fine-grained interview evaluation method based on the long short term memory
(LSTM) and the hierarchical keyword-question attention mechanism (HKQA-LSTM) is proposed,
which aims to score the different personality dimensions of the interviewees and obtain a comprehensive
interview score based on this. First, we effectively filter out important words and sentences that are
closely related to personality traits in the interview dialogue by introducing a keyword attention
mechanism. Then, we use keyword-question level attention mechanism and two-stage model learning
mechanism on this basis, and fully combine the multi-scale contextual features of the texts expressed
by interviewees to accurately predict personality traits. Finally, through the fusion of personality
traits, a comprehensive interpretive evaluation result of the interview is obtained. The experimental
results based on real interview scene data show that this method can effectively evaluate the

interviewees’ different personality traits scores and accurately predict the interviewees’ overall scores.
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Fig. 1 The overall task structure
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Fig. 2 Keyword attention model

B2 SCHEIRN: B A

kio sk, ) BORNE SE A o E R A RHE R
Sy v ST ) B R 3 I A B 1 one-hot [f]
St LR ] B R, FRATTRE SCAR 9 2 i A
FEiC N X = (x1,x5,.x,) AE N LSTM Z 1Y
A B SRR IR AL P R AR IE N E, = (e, se,0
e e, VB OB IR VR R 2 DA B O B ] DG C 2 1
BN G ONMATCEN T AR .0 AR R I T
B W, € RN A Fi I inl ) i, Hovh @ Ay i) i) 2 )
KB LN Al i KN, )
x;,=W.w,, Q)
e, =W.k,;. 2)
2) X LSTM 2B AFFE X = (x, x50,
x, ) H A B LSTM 2, 4R 4 5l W LSTM 5 J5 )
LSTM 1) 4 15 %y 5, %F 5o 3E 47 9F #2458 3 % 1)

LSTM Z W%t H= (h, hy,, . h,), % T K
LSTM A 55T,
h,=D(x,). (3)
h,=T(x). 0
h,= [k, :h,]. (5)

3) KHET TR RO O I A E, =
e, ) AE] MLP JZ2 i &, 72 200

k; =W, +b,, (6)
Hhw, R, b, €RYICH F B M N K, =
(kv ok s k) CEIERE K AR R S HLH A S
] o MG R[] 5 B KR 23 43 L AN 7)1 T 3 1AL

(eil 9€i0 9"

HF XL LSTM 4 i . A I 5 780 A 4% AR 4l AN [+
AN AR 5 1 81 T 32 SO £ 2 P B AN () 77 T

HFEEIE TN
u,=att(h, K., 7
a;, — ”eXp(uﬂ) D) (8)
Zexp(u,»k)
k=1
s.= >, ah, . (9
=1
att (h, K= _ max {k"tanh(W.h, +b )}, (10)
FE(1,2, 0 ym)

Horpare REZ SRR EZ RO R, 1
PH w Jo o X gy, FEATIH— AR AL PRS2 o, L e AR
a W H= (h, ks h,) I TG ER AT IR
A5 B RRAE ] & s,
4) REFEILELZE. B T HIE & BT SR
B 5 1 Ah  FRATIN N AR B ik A 18] i R TR A
BRI T OB TR DE BT AL . N ) 5% R R) T B
FR) S B ) e v, A B B SC ] 3 3% 00 75 O B R
1) 22 | 5 B TR 1) 3% L B A A S A AR 2301
N E G20, Her TR IR 4 B R AR G
A PR AC B T T
v,=[match(E;X) ;match(G;,X);
match (0 ,X) ], (1)
:e(rlr.lzet?im{je\’gr.lze.l?f.,w{erjx:}}’ (12
si=[s:3v.], 13

Horp X i A G BSOS B M DU RC ) i v, 5

match (E; , X)=



2018

HEIR S AR 2021, 58(9)

QBRI R ) 2 i s AR AR 1) s, VEDREE 1S B R
LA SCAFFAE [] 4 s

5) MLP 24 sigmoid J2. B A 1H SCAS FR-AE 1]
s” B AF MLP J2)5 .18 i sigmoid 27— 115 5]
AR IR v,

v =F Xsigmoid W,s+b,),

Forp F Ry 4 i B RS 56 v iR 2 1Y B A5 41
23 XBR-EBERIEIME

ZEF il AR E R AN EZRA R
WK R M SCA, AN [] (9 /) 3238 By N 28 A0 X [a]
UK DA M AL, 3Z Yang A TAERY R K . 384T
P SCA G Ry ) TR R DL B SCAR R IR T 5 A KR
R R bR T — b DG B )R] Y JE AR
TE R M4 RS SCAE Bh A2 ISR B
WA AETAE T 2 B B 2% 2 LT 7R 2R 1 B B
HEE A SCAAT B A TS [A] A A& RS 59
TESS 2 By B BEALRE XSS 1 B B S ) i A SRR AE
) s AT RS 15 2 T RS
2.3.1 55 1 B Boll ko BRI Rk 3 1)1 2k

WK 3 B, BB ATR ) 7 2 R B AR &

(14)

Fe (D)~ (13) G fi A5 B INAL S 19 1) 42 s AE )
T2 FRAE 0] 82, DL ISHE 785 AR R 4 4 1 1
gt e, AT A 2 /) F RAEFERE S, = (sl
STy Hor L A I B 0 Ry G BT R A
BT b R RE H, FRATEE S, % A XU LSTM W 4%
L I AT PR A B R R B = (R

hiyoeeeshl) Hd .
B, =I(s)s (15
R, =T, (16)
W, = [l k), ]. (17

T 25 A6 Ak T A A b, T T R 4% )
ZEHEAT 12 R TR AT AE SCRY JZ K 1 Rl AT (]
T FIHLED S L 2 8 v 3 A TR A SCAS T s A
[] R ) A T T O e A RLEE L R R R Q = (q. s
qosrraq,) s Ho oy a) K K R) A B
LSTM k47 4 b, 2 Xk

q;:ch/’ (18)
u,=I(q)). (19)
# LSTM 2w die Jm — A B[] 25 i 0 B 1)

MLP Ljsigmoid

OO
>0 >0

T
N
N
Lo [ ||[w]
000

Fig. 3 Keyword-question attention model

P03 o g - 2 i 5 A



PR AE NS5 < 6 T S B i T8 7 B 4ipr 2 T T O vk

2019

B g 1) R ) 1) it w0 R T ) 3507

uy=tanhW_.[h', ;u’]+b.), (20)
, W)
a g :[exp(iuv (21)
Zexp(ufk)
k=1
l
c.= > ahl,. (22)

Zoak [n) R ) AL B A B L RS N
fEf & ¢, »e, 723 5F MLP 25 sigmoid J2 #3158
J AJAT T 1 I o BT

v, =F Xsigmoid W,c, +b,). (23)

1155 W) B Fr eR BUCH 1 5 1% 24 (mean-square error,
MSE) . Z5 %€ N XJ [8] 2590 5% — A A% R 1 G B 3] 1) 7
X W, K, .Q,) , MSE # & i i+ 5 5 2 h

N
loss ZLZ(]D(W,- K, .Q,) —
N 2

y(W,,K,,Q.)*+xr|6]. (24)
Hr, p (W K, Q) A A 15 53, v (W, LK,
Q) M E TR B4R 4,4 S Ly 1E IR 4% 37 55
.0 BRI S 4L

Ay 7E A A I 25 i ok A v T 3 ) R T
VEZ L RIVE N i A AR AT S 05 A 2 5 01 25, B A
JT 27 >0 30 (1 2 1 X T B0 T 3K 1 28 2 ] Y DG e 7
JE o PR IH ASE AL AR T4 2 1Y 1), B B Iz Ak
A8 7 AE SEBR 0 N b, A A B v i ) R 2 A
PE L i — 204 T 1) U3 A i
2.3.2 55 2 BBl R . AAS Rt RRAE Al &

F655 1 By BOUI 2545 2 9 SE 455 A0 A7 32 48 L
BB SCAE B W, SRS R A A 1 IR
FEPE AR AE R e € (1, Bk S AKE 5 P 300
AN 4 TR

| : |
i

| MLP Ejsigmoid |
i
| R B A |
| ¢ | | [ | | [ | vee | c |
7 T T
| NG REETRAE R |

Fig. 4 Personality traits vector fusion

P4 NS R PR 1

FATTHS AN TR S o 1 9 5 A 1) B R AT R 5 o0
S E TSR AR L 2 el 3507 O

1 k
i = F X sigmoid (?W"Zc' +b\,J , (25)
=1

2w =F X sigmoid (W, [ ¢y 5¢,3+ 3¢, | +b.). (26)

Joml A B FATHEA W) i RRALE 19) 4 P19
J Rl B JE AN ] A R AR (] B R AT PR ; B A5 Rl
ERERAE A & 5, B H A 8 MLP )25 sigmoid
JZ A5 M TG Y /)N ) TR

5 2.3.1 TR AL 55 B9 B AR R ECH MSE. i 43
SEERIBIAL M DL K N A B sk WL p (W,
M) Sy A5 LS50 /NS AT 53 s = (W) Sy TR B X 3%
[0 Y L S AT 0 U 2R ) T

1 N
loss :NE(p(W,,M) —zW, ) Hale]. @
i=1

3 XWESH

3.1 SEIHE

oAl 5 A N BEA R HET A EE T 7
AR G BT H SR T B4 R AL i 1
BRSSO 3 GE A, B LB E Smin 2
)5 FRATT 380 T R ST L B X R e E
L AR H BEAT (012 SR HE A 3 0 olk 9 A T B
JEL [ A4 23 o A o o 6 T 3K 3 AT A R AT 20
CELAR AR T UUIRAB A AR T ke 5 A TS 18 A
RERFIED LA K/ INEUR 73 3T 53 3T 305 B 0~5 3. d
23 [ RE T BT URBT IR ST AT 14 23 BCF- 32 5 A D T
BRI ATy AT o3 o R AR AR v 3 [0 25 A
B ARGE T 5 N B U B[] S0l 32 Y e BE AN R A%
R A G B T I B R 5 L G B T L 3R AT
AN T 96 A7l AR E R 1 AT
B R RTRAm Ui, 3 2 45 1 T N B IR B R] E AL
Fi% O i ] ) 2 8 G rp— IS 401

Table 1 Statistics of Interview Datasets

®1 ARXBEERITER

J& T LI

N TR R gE] 18
QUE-SGEIUN 2 R I D PPoE - gE| 3456
T A K 912.7
-89 SCAR 43 1R B 519.4
Fop5 I i 389 SCA S 1 B 177.4
IEN P ATIR R 14.3

e 75 S i) - 39 4 B 16.3

30 0% 1] - 24 A% 11.1




2020

HEIR S AR 2021, 58(9)

Table 2 Examples of Keywords
F2 XBHETH

PSS!
AR i 35T
5L 5 ¥l
1838 2
) e Ja B
R Wit EEE
fifk iy gL
WA “fE FEUi
5 8 5E e
SR T UL RAA [EE7y upd e 5 [l i
PRk gL R
SE 3T 73R
514055 5k i BT
s R (ke
WH IR/ R
AR H 5 Nl

i

3.2 MR

PR R BRER TR BRI 2k B Be Al FH Y MSE Z 81,
A SR 2R B2 IR b A OG &R B (Pearson correlation
coefficient, PCC) 1 {7 /R 2 Bk 4 ¢ 52 U (Spearman’s
rank correlation coefficient, SCC) 3 & 7 A& £ 7 il
G55 5 N D7 G UR R T 43 0 RH DGR B Ah .
# Kappa (quadratic weighted Kappa, QWK) 4, &
Y Ry 4 BT 26 AT 55 B9 PF M0 48 A5 QWK 23 X 95
O3B L B AE R A TR B R B AR S L T
Horh

Zw,,]‘(),‘.i
h=1— 2t (28)
wa-,fEi-,j
i
(i—j)°
e , 2
YR - (9

Hop, 0 R BUE M E 2 1000 43 B e, 0 A
3 9048 SE PR 3 RO T 23 K, R 2 BURE U B
KA. FEFFE O T E 5 2 3047 H— 4. 3 — 1L FT iy
O, BE RS TBRAR2E R o BEBS T Ry 5 43 4K
i H— AL HT A HL FE E G i 52 PR AR 25 (H | A F )
{E 2 /> 1) AR 2.
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AT IR B b D AR 42 8+ 1+ 1Y L ]
R . il B0 25 0 v SO ) B 4 R N
300, X T3] & th AN AEAE A R] 18] 1] o AT REALRAE
REEJE O [ —0.01, 0.01 ] 4 4L 4% 2 #% Adam-
optimizer,*# > F ¥ K 0.001. LSTM 1) [ ik )2 4k
B E N 20056 1 By BRI 2Rk A9 batch _size BN
128,568 2 BRI 1Y batch _size BN 16.%F T &%

KA T B 5 ) o Y i B TR B B L FRATT A
ROA% I8 2R AR R T R & S 15, A 5 Hh A
i R EEBR S 20 1Y 5500 T SR 45 S e i, R
LR G — R H S8 A R T B R LA 5
Bhfin AT dropout AL#I 5 L, EWALHLH IFEAEI
i B R T early stopping £35. 0 T ko 5256
AYBEALAE AR SCHE S5 BRI 10 47 28 Bk, LA™
AT B YN 4E | 36 3iE 48 A DU 3 4R, e R 78 10 $T 52
SCIGE A R R A L 4 SR T B E AR S B
KR,

34 IBEXEESERSN

ARTCRH] 3 A HEL AR H] T 0 SCAAF B ik
%, ¥ A ) =5y A MLP )25 sigmoid J2 i3k
I, R 5 AT AR L

1) BiLSTM. %A R FH — 4~ X #Y LSTM ok
X SCAAR BT gt F i T B SO R AR
WCACTT R MR T e 5 BB 45 by J M 0 BB T8 2 L 43 HE
F18) T 8L, A A T LA 2 ) 3] R SCAS e B )
KA.

2) HA-LSTM Chierarchical attention LSTM),
RIS [T SO JR RS T R T TR L
il s B SCAAR B P W B ) i A B LSTM rh3k4s
) ) e RN T S RS [ Y ) 1 ) e R A B
55— LSTM w3k i1y

3) KA-LSTM (keyword attention LSTM). i%
BERL Sy 2.2 95 4 4409 i T O B3R T 2 0 19 AL n)
LSTM 7,

#2340 T FATTHY J5 % (hierarchical keyword-
question attention LSTM, HKQA-LSTM) 5 H i
AN [R] B L LAY Y PR e X L, 43 o) e A T T ik A e
A v NS AR 1 I A B /DN R o 8 T 5 . SR 3
CIRPY. &1

1) HA-LSTM #5875 /N 73 14 B0 | 2508
b BILSTM #8140 R A — & 142 T, Horh PCC
i 0.034,SCC =il 0.035, QWK & i 0.023. % W 7E
[IRE P o R U TR W E NG 3 N ol S SR A TR S S
SCAAR B 2 Uk 2t AL B T T ke B At 23 T
B sk g B LA IR BRG], X AT A B
S E W] TR U AR Y

2) KA-LSTM &8T5 A% R 1 L K /8 7y
AT RCR H BILSTM # 8 HA-LSTM 4 B A4
DEFA d B A SCAS A 2 g B 1) 2o A v, QSR IR T )
P K45 7 AR S FRATTRE OC S8 m) 4 8 T 5 0 19 A1 3
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RV T AL T Ul W OGRS BILA LA K )
R T ML BE AT 50 O T B SRS A ) R R A R
CTIT 5 Il 50 458 1 95T 00 1% o ot L J= O 45 A e ol 7
T BE W4l 3 T 87 O MO OC &R

4) X F/NE S BN, HKQA-LSTM 4 A
e KA-LSTM #A8 A 1 8 KB $#2 F+, PCC & i
0.239,SCC i 0.259, QWK i i 0.287. X it L4
M EE7E T HKQA-LSTM BALE I T 2 iy Be % 2
AN 2507 2 BERAE S 2 By BEAY N R P58 1 B B
Al IR 9 A R P i e R AT R G A SO R AR
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Table 3 Performance Comparison of Different Models

*3 AEAEBEREXTLE

K NGBS
o

PCC SCC QWK PCC SCC QWK

BiLSTM 0.465 0.440 0.376  0.485 0.399 0.344

HA-LSTM 0.458 0.430 0.369 0.519 0.434 0.367
KA-LSTM 0.595 0.588 0.546 0.544 0.447 0.392
HKQA-LSTM  0.624 0.619 0.578 0.783 0.706 0.679

TE IR A f A 2R

A G T RATH 7 (HKQA-LSTM) 5 %
R AE M A b A T S I S A A L A
MSE Sk PEAl AN 6] B2 78 () SR 3. W] LA ) 76 A6 4
PEFN /NGRSy 2 PO b, AR S5 9k 6 TR0 A A L
TR LT R HEH. 5 HA-LSTM M k.
NASFRPE T 5 E S {E 1) MSE 12 22 | 1.764 F%
RE] T 1.376, /N34 MSE #5225 1 0.695 &A% 3
T 0.314,

Table 4 MSE Results of Different Models
F4 AEABRBEMMNERWARE

it A HPE ANy
BILSTM 1.732 0.778
HA-LSTM 1.764 0.695
KA-LSTM 1.543 0.643
HKQA-LSTM 1.376 0.314
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Fig. 5 Comparison of fine-grained ratings of

different models
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Table 5 Accuracy of Total Score in Different Modes
x5 ARBEBXTIEESHFNEE

NGB Y

ik
Precision Recall Macro-F1
HKQA-LSTM-Early 0.794 0.848 0.816
HKQA-LSTM-Late 0.824 0.872 0.845

TE JRLA o S f s 2R

MRS ATLUE 5 RGBS il & U

TR, Hodh Macro-F1 HIE S T 2.9%. 1% i

P B G 1 S DR 2 A S P AR R, T E Y
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Fig. 6 Attention weight visualization of interview texts
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