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Abstract

The quality of graduate students is the basis and guarantee to improve the quality of graduate
training. Obtaining accurate quality information of graduate students can provide scientific and
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effective technical support for enrollment promotion. In this paper, the quality evaluation index
system of graduate students in colleges and universities is established based on the types of
enrollment students in a college of Jilin University in the past five years; then DNN network is in-
troduced to fit the characteristics of the quality change of graduate students in colleges and uni-
versities, and the quality evaluation model of graduate students in colleges and universities is es-
tablished under the Tensorflow framework developed by Google; finally, the data of seven years of
training is used to predict the quality of graduate students in the next year. The prediction method
proposed in this paper can better solve the problem that the quality of graduate students is diffi-
cult to guarantee the level of graduate education, and has certain guiding significance for the fol-
low-up work.
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1. 518

W90 A 3 95 B W — R = KT AT R R 2 B DG ) e S AR\ OR BASKe, 1 5% 4 T 5 it )
BRSNS, FHEAEAAVE NGBS — SR . SR iR, QR IKsh s ER A A IS
AT I ot ) 397 28 N A [ 5 77 2 [ RO HE R IE I R BE T AE « W FCAEAE NBIHI U ANA M ENE, BhERE
BE X BFEFR M EAT . R0 90 AR 208 B BOA R 15 B X ik = 2 B B A A i O 2R [1]. B
F T F0 A A A AN G TR A B 2O, B0 S MR A e i 1) R IR UK S R A o I AR I AR VR R
B AR IR RIS, FFRARE A TAES RS, FFRA AR E N S, BEEEmtaEn
BRI E[2] [3]. 0% HATHE AR A B E R EY KIS, PR AEA TR EA RS LREE. BEEH
PIE s WHRNERT S 3& B AL FEHEREA Fe AR R 78 AR, SRR E, CeBNEER
AT AT B0 B ZE )RR [4] [5]. FHEFEM . SRR, A R AT EAHE SR KRR RE by 7 48 A S SR EUAR 5 1Y) 5t
B, RS A AR TR TR . N T B AR AR R R R R, AU SR AR
AR R BV R R

BEOO LA A2 U5 R VAL IMEME LU BT, e SR AR TAE SR AR S8, AR ST T DNN
(Deep Neural Network) #4122 X 2% 77 7% . DNN ¥ 2% 2 £ 5 42 48 15 R 1) B 2 B, n] DU K & 1 58 40
Br RAEFR A TR, BAAREAse A, CSESdE o SLhrh 43 2] 2 M HI[5] [6] [7] [8]. #WFFTA:
VR TR E VY, AFTEAETR R B A EH AR R, A s B R, WEREERA
e VEAESE, JRHEAT B IR0 T T 50, DN Ay A= 55T & 1R 52 A R 2R (1 58 R LA A, DNIN A28
28 U A3 M BRI T AR AR VR T B VAN S IO SR A T R EORSCHE, R, AR SC R AROR A
FUAFRLE B D7 SR B o HE A, 1 % L DNN S N T, 7EAR A Tensorflow FEZE b4 2 W 2% R A
AL e RN ZE M 4, HE— B @I 2013 EE 2019 4 HIF 7T A AR VR B Sk I 2R Ak R 28 BUAE 5
B, TR, AR A AR VR S U AR AR TR R, DR AR TARSR BRI R SRR, 0 R T
Tt 50 A 8% 77 0 = 5 IR e
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2. ET DNN RLERIFNRE IR

e, LR E T HOE SR AR SGRE M 2 AT A T R 28 R AL R AN (S B B, AR
B IR TR 25 B T 2% (i R AN B RS, EEXS DNIN %, 8 N RRRUZ 240 F 2 S
L2125 DNN W25, WefeaiGirsh i T BEENE, LML N ROAUE . (B, 8 X 2% )11 25 ) 15 21 4%
I ORI . R RIYIZRG 1) DNN WIZ AL J5, BT 2 74 2 52 pl, 5 73 81 1RO AR AAE i N 38 990 00 A5 2
AR R 2 i R TN 25 5 . DNIN W48 £E CUAT SR AR 22 [ 2% 5 ) O Bk L, 38000 1 Fi= b
R TTR AL AR T S BUE S W E A B AR, BRSO AT P T R, (E R AR Y
4R HINHER -

2.1. DNN P EREB T

DNN W28 itz (A — 2 AR 2 o ple, W 1 poR, DU 2 e R (AR i
PUBLR) 9, B e T MR — N

Figure 1. Single neuron linear model

1. BAMHETTEMIRR

Horp g g5 58 2 R
z:zn:wixi+b 1)
i=1

A, BohRBusRma ot y .
y = factive (Z) (2)

BRES T AN EAM TR, B R (B SN O SRR 4 2, SRS P
S BB, SRAT A TR0 (9] [10] [11].

2.2. DNN Mg R4+

M DNN %A 2 HIALE K55, DNN FEBIIHEM L ERT L =28, BANE, RiEEMiT =,
WrE 2 R~ H—ER%NZ(nput Layer), G — /=% H 2 (Output Layer), H A #(E R 2
(Hidden Layer). PKItExf3 DNN RIZ&RUE, HEERZ P OSREEAMATTRUTUARZZ, EEE
Z iR, i ZNEE M e —E 58 i+ 1 ZHEE ML oiiE12] [13] [14]. 2R
DNN FE e RIR T 2%, (HREMNFIRERBEAR S, B2 FR AR —, Bl—ASrhlalgh iR z n b
—NBIE R f L (2) o
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Figure 2. DNN network model
2. DNN &R 3
2.3. DNN MI4& 5 B S R #
1) Sigmod %1
Sigmod & AR OSBRI EC R
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Figure 3. Sigmod function curve
3. Sigmod &R F#hik

ER— ML RAFEB R RIS z e RIVEIA “I5457 3z e(0,1) IXIA), XA X 8] AUBUELAE AR 22 9 2% th
P SRORE 0 2% 18 v ) 28 SR HONBE R 20 A (0, 1) IXTRT R AR H1 - BRIV PSR AR e — 73 il L
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2) ReLu &%

N T A Sigmod T HA SRR BE R BOUL G (R I 28 S ECK I [RIAS AN BT, S EUIZRA S BT
TSI G K A), 51\ ReLu W ek £ B AR I H i fiX — 15 00K 4, Relu BREUE SN E 4):
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Figure 4. ReLu function curve
[& 4. ReLu B& &k

Xof T4 45 RO Bl A S a], Gl an AN T, B EGE A TN AE R, WA ReLu eREE
NS PR AR [15] [16] [17].

2.4. BT Adam 5 TR DNN S84S5 7%

AR 2 T OV, 5 T SERR B E DY M, TS T SE G A T B 5 SEPR SO 2 10K loss 5 7E
[ Y FUH T i, 453 2 R KA P 49 75 22 0 5

Ioss:%i(vi -M,) (5)

HI T M2 B OV, S HAEAUE . B WOER AU, A Kk bR et 5 1 4 A R FR 2 ]
%, WA loss (b, £ (2)), HAwlbl, £ (2) SBURESE | B | MEITIORE. i LR
T RR (18] [19] [20]. FE[RVA M R A EeE e AL £ (2) BRIAA ReLu s, Bk, wfBARIRARKRECH
loss{w],b/} .

VIR (1 H AR T AEBR B 0/, I BR B T B SA RO M4 BUE,  F AT Adam BRBE T %
FEAE LR RCR R Af, i 7 HAR ) &R AR . AR Adam ISR B A XO8:

v=p4v+(1-4)dw (6)

s=B5+(1- B, ) dw? )

W=W-o (8)
S+¢&

HAHE =09, 8, =0.999,6 =10°, w ALK L HHAEAL, v, s ZAEHOEROFERE T I A 22 &
Adam S 2 TG0 IR B S — MR OB, B — A — A AR B, SRS R EEETRR . N U
J3i AT CATR] A BE i ) 4% PR AL 5 i Lo
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Figure 5. Quality of graduate students in a college of Jilin University in 2013~2019
5. EMAFERER 2013~2019 FEMRREERRE

Table 1. Number of graduate students in various enrollment plans of Jilin University

F 1 EMRKRFERRERTHBETRIALK

A EEGH EERLECES AT P G A LT
2013 68 8 11 22 2
2014 63 23 11 19 2
2015 66 18 16 119 0
2016 57 13 6 24 1
2017 69 0 8 6 1
2018 67 1 21 20 3
2019 55 18 8 25 1

3.2. DNN MI4g3# L

MR AT R, FURFAE YA Oy AR AR AR S NEL, RSt D 5 AR AR IRt se A N . Rk, fE
XEAGH] DNN M RSINZ Y 2, fth /28 5. BETRERUZ N 2 2. WTE 6 s, Hi, Rz
MEE— R EN 3 MAETt, R BEN 4 MRLTT.

3.3. MEHRRBIEZESHEMRL
Xt T U AR YRS ST T A 1), RT DAYAS T [ TS e, DR ik G pR B0 Relu, N
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Figure 6. DNN network for graduate student source quality prediction
6. ARELIRFREETUN DNN ML
3.4. BMKRYEN
O TR A T ST I R A4 K R O loss A
1N . \2
loss; == yij, - yiJ (9)
30 )

K, j=1234505M% 5 FRAET R i=2013,-, 2000 RFEG: y, K jHIEETRT, B
HEGE NSRRI, y) AR | MIRETT T8 i NS NS,y B j Ay
AR5 | R R T A2 A5

FIH Tensorflow )2 2R, JF)E 5 i, FIH Adam B2 TR, WE S 2] % rate=0.005,
IR AT ELEEANG B INZR0 75 2011125 DNN T4, HEE13 0L E 5 AR s BB ARk 5] 107,
SERUN L2

4. HRSGR
4.1. DNN P4&38iE

FENZR O LL 2 BRI ARG )S , R I ZREE R AL S0 e A\ BN 2Ry P26 b, 45 90 IE R e
SSEPREERXSLE, AT LA B R s R AR, R IIERS AL B 99.4%.

4.2. DNN PoIZg T
BEXSASSCRT A2 (¥ DNN T 2% B0, 7 B0 2 455 4y, B 2020 440 T 9R5 A8 RIEE 3
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B4 T iR B AR R AN, WX ZH 2013 & 2019 2E4E AR AR BN BGIAT [ VA T 45
3| 2020 3 PHEA B AECH 110 A(FERE 2).

Table 2. Verification results
F= 2. WiEER

e Seks T SE gl K i S T K

A ek HiH T scaEs Gl AT S ZE TR

2013 67.930 68 8.135 8 11.001 11 22.294 22 1.990 2
2014 62996 63 23.005 23 10.998 11 18.969 19 2.000 2
2015  65.836 66 18.252 18 15.952 16 118.821 119 -0.006 0
2016 ~ 68957 57 13381 13 6.142 6 24.222 24 1.559 1
2017 68995 69 -0.006 0 7.992 8 6.056 6 0.999 1
2018  66.975 67 1.048 1 20.973 21 19.931 20 2.995 3
2019 57679 55 17.926 18 8.873 8 24.725 25 1.163 1

Table 3. Total number of graduate students enrolled in Jilin University in each year

*® 3 BMRFEE—FMREMTERAL

F ek Wi HA D scaes Gk HERE SRZE TR ISP
2013 68 8 11 22 2 111
2014 63 23 11 19 2 118
2015 66 18 16 119 0 219
2016 57 13 6 24 1 101
2017 69 0 8 6 1 84
2018 67 1 21 20 3 112
2019 55 18 8 25 1 107

s 2020 SEAPUHAE S NEL 110 AMERIZAAN, S 20T A9 A BB & 3 frs.

Table 4. DNN network predicts the enrollment results under various plans in 2020

5z 4. DNN RI48 T 2020 G443 & TR T HUIBESS

A EEGH EERUEEE ot e 1 15 G HEtE EEa
2020 69.052 -0.076 19.550 16.284 2.807

SEE LR IAE . TRINGE R an il 7 B st 2013 £ 2020 A8 % T RIHA A2 LA AR A i NS R IR
2016 4 LUA W FE A A B AN BB TR e, SO0 N A AN TRE, AR EE R R
W LW e, WIRIE 7 MORAWE AR A A AR AR (K IS, A R A2 R R AR 1 100~115 4477
Fed. TR HWMEE, REET HMONSE 2020 4EHF UL S IUHRETHRIIIT R
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Figure 7. Verification and prediction results of DNN network model
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FER AL EN R, mHEEN R, CHEGENEE, ORISR 2, SR 2%
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BHEAGRTN, 2 — D R AR B AT SR B R, DRI LR R R .
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