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Abstract. Based on the super-efficiency DEA-CCR model, this paper calculates the innovation
efficiency of marine science and technology in coastal cities of China. According to the
characteristics of marine science and technology innovation efficiency in China, it analyzes and
evaluates the marine science and technology innovation efficiency in Shandong Province. Then
using the Tobit restricted regression model, the paper analyzes the impact of the development of
three marine industries on the efficiency of marine science and technology innovation in Shandong
Province. It is concluded that the marine secondary industry and the tertiary industry are positively
correlated with the efficiency of marine science and technology innovation. Therefore, based on the
innovation and development, Shandong Province should establish a modern marine industry system
and promote the transformation and development of the marine secondary industry.

WAREBFRR AR REMERERRE—ETHF~ LR BIRR

JAZEINS, BIER>P, M
VISR R A G B, K&, LT, HHE
zix95966@163.com, "GTQYZX@163.net, “44390183@qq.com
EIE

SR MGVERHEOURACE; BIMCRDEA, R L

HOCHR R, AN SCHE TEE R DEA-CCR A5 RS 35 [ Vi 308 i i Ve k5 BT R AT I AL, AR
AR A R ARE, 4 R R R R AT 0 vk . BEJEI2 M Tobit
SERRENAREAL, A 1 e =P b RARDUR LR A I FE R B RCR R, R LI
55 VAN S =L S IR QIR R AEARSS, UL 2R RLAE B SR AR R A R
IR AR 2R, A ISR SR R R R R

1. 3]

NEMFRAE IEXFEER IR TR R, EARRGFIE KRR S, RS 5 1AL
FRORARE T, FREE N —ANFEERE, G BRI T AR P A A B AN R 2 3 AR gk
H 500, WEEERHL AR, RIREMELF R BN EE TS —.

o}

Copyright © 2019 The Authors. Published by Atlantis Press SARL.
Thisis an open access article distributed under the CC BY-NC 4.0 license (http://creativecommons.org/licenses/by-nc/4.0/). 462



ATLANTIS Advances in Economics, Business and Management Research, volume 109

PRESS

2. JCHERZRIR

MAEFSEHRTE , HEAEL TR £ 2 A TR &R, B A S2E MR Z 5
UESK TR FEHEAE RO R E PR 5 R R BAT (B2 . BRINAE IR 2 e ek [l A
RUORAGTHIF RN SR LTt R IR 2, R R HEShIRE A 220 (0K e BB I S TH il vt
BOEFR BN RS A SCAEIR5 SR P 22 [ A ] R R AR [ 8 B [l A 7R 3 B e 22 5
SREBHER W, MR REE. TIPS AR M, R T BRI T
iR EE RS RE R I BB

WEEFAEROR DR, Bl VAR IR, BG83, (B 50K E 5O L sk
AR S, E NS X R AR A A R AREEN ST RN T,
&R R RE D TR &R, b 7 IRE =R RTE X R BT RE Jy, aRI T I
BEFERHEARN . N HYRE FRAN G120 52 i e RO FEACT I AR A W5 Im PR A
T IRV 1 BRI 11 N8 T IR BB KT, 3 AR R i 22 it A v N2
INE AL REEO A5F (SO AHESD 1

BEBOKF 5 i SR U R B VIR S, B Rl 1 W SR RIRHL QB e 1. 80T, &
75 75 M REE B2 i (DEA) JHEET i W R RCR BT Zr G PO, 45 RARI K
[ 25 3t DX RN M RCRAT B ANAD, e RS TR R A AR R 57

ZR P, RVEIELAEIE A 223 RHEAE R BB R AT T BOSIRA IR, (EATLE
Y B BN 7 AR B B AR AR, Tl i R LA B e B R&D N SE
H S AR M R A R GO H, R B i R AR BUHTIR
Oy TJEIR I et X EE AR R B QBT BE 7, TN 5 AU PE R QB R ANHE R o 10 HLAE I
BHRBH R S R 7, R T 5 SR R R BT R AT T, E T, A
I XM FE RS BN R — R E AN 'L —, DLREE 11 47 X 1
2005—2016 gV £ 5T X T ARCECHE D9 Ak, B RO E T P O TR IRl — o 3 AR
DEA-CCR #AY, SFH[E 11 /N4 7 AR BFT RCR BEAT I RE , AR 3 AR5 B3 2
PR, XL AR R QU SR AT LB s RN A, b =Flk
HRJEARVUNS L1 AR A R BT RCR M RE T, SRR AT SCUERR e, a3 th 9t e L R 48 T i
R BB R AR SR L

3. WS, RIS SR RIE
3.1 BRAE

A4 7M1 (Data Envelopment Analysis, DEA) 5 F.7E 1978 4 Charnes. Cooper LA
J¢ Rhodes 55 N . BN ZMEMBIEAR, X —HF Bk B u(DMU) A R 31T
AR o ABAZTTIEAFAEGREE, AR TR BT HIRCR, AT fe 4 I 224> B8 6 [A] I 9 AR
BRBHEER 1), B EERITOTIEAA T .. EHEAE E, Anderson 25U 1993 4E4R
H 7 — MRk # DEA-CCR 4, F[R]I) HIL) 2 AN G e sk oot vl LT HE LhA . AR
SCHRHEAIE 72 [v ) A 5 SR FH 7 3 ) )RR 2% DEA-CCR AR, AU 40 R

B kT B TT(DMU)NEER n 1, B DMU (=1,2, ..n) A m MEALE, s N~
HAFE (G R FC DMUI BN RN (X, X, ..., Xm) , FoHIEVW N (Ya, Yo, ..., Yi)o
DMU; KA T LR IR A Xi= (Xit, Xia, «eey Xim) s PE AT LRI Yi=(YY, Y2, L, V9T,

Min6™” (D
Y1 AX0° T X<0
i#0
sty Y, YiA-Y>0 (2
i#0
>0 i=1,2,...n

FEFUAAR T T AL A5 0L T S8 B R BOR =20 BOR BT . AR RO [ i) 2

463



ATLANTIS Advances in Economics, Business and Management Research, volume 109

PRESS

DMU 75 S L BB 15N B2 28 [ AR 72 30K FISE 808 s WL 2 S B IR 55 B3 I A 7 IR 1) 22 3
DMU HIZEE HAR A R8I0 2 [FI B A B A5 R G OAEEA 208, &5 Gl e R A RN 7=
PR DL, AR SCHEXHE 11 N8 T AT R B R VP I H 25 B 28 A HRRCR A
3.2 FRFREEE

AR E R 11 ANE, BIREE. Wb, 0. B TLOh. Wi, mmE. iR,
IoZRS TS WEEVE AN S, R 2005-2016 4F 5% Hu X (R 04— N HLIX AR A
—/NREHIC (DMU), S 132 MR, W R R O 4 A R

ETIATH G, RN T E X EERE RN, T X R4 2
TH, DABEARSE, BT HUXGEER N RN EEUGE HAR bR O X AR R AE
FERE, T X AR DT R IR o

o X A E R N HERC R DL A R

O DXHEFE R B A =HL X BN * H X i3 GDP/#HiL X GDP (3)

3.3 BHERIE

ARISCIBNTE B RVE T (P EREESTHES) (2006—2017). €2005—2016 4= [F
BHE ARG AR .

4. SERZER T

ALK DEA Solver5.0 %I 7% H 5[] (1] 24 % DEA-CCR B EATIE, 15235 11 4>
BRI R 1 iR,

TE B KX FE R R R SR 2 BT, KRR 42.37%, KEHLRLT,
(EACHFIREAR, SAREN Y 0.72, RAHEE. Wb, Bl o5, T 05 X e m
R PERH B R T . MEBS gt s, 2016 4 FH 1A LT AT ARE
BB TRERAR (=), WMRE. #db. T AR BRI E N

A BV R R A ERE R RCR . a2 EV RN, WARA W ER 2R,
MRHE A BN T — W FERE RN IR BRI AR A 12 AR A5 =,
RFT 7R by, HIEWERWIURRESE SERARLE . MemEfifKmEs—i,
L AR A W EE R AT R N 2005 4211 0.55 HE-K 2] T 2016 11 0.89, MEKIEE N 61.82%, =
TAE SR EFERE . 2005—2013 4F 11 R B RS QU BCR AR T 4 4F 2 B K, i
JUFEA G, ENHEIFAHE, H 12 FRERAIENRMET 2 E K, £ 11 DMETTH
MAVE L. SRR B X AL, AEZEE. 250, RS iR H
BRBAL, SHXATHE R ER I EARE, NARNEAT A, Rtk gEir, AR
A bR R A AR

* 1 REMEHLX R A% (2005—2016 )
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PN 0.51 0.46 0.48 0.53 0.58 0.71 0.76 0.79 0.83 0.87 0.84 0.76 0.68
sk 0.71 0.98 1.00 1.06 0.81 0.86 0.92 0.94 0.95 1.03 1.00 0.94 0.93
0.38 0.43 0.43 0.47 0.46 0.50 0.56 0.57 0.59 0.62 0.62 0.54 0.51
WA 0.55 0.61 0.58 0.61 0.62 0.65 0.70 0.73 0.75 0.82 0.86 0.89 0.70
it 0.60 0.82 0.82 0.86 0.76 0.85 0.83 0.85 0.89 0.87 0.92 1.04 0.84
N { 0.52 0.43 0.43 0.43 0.48 0.51 0.54 0.55 0.56 0.57 0.60 0.64 0.52
ﬁﬁﬂ: 0.41 0.47 0.56 0.56 0.67 0.79 0.87 0.89 0.88 0.94 0.97 1.05 0.76
LIy 0.58 0.57 0.62 0.63 0.58 0.58 0.61 0.60 0.63 0.68 0.75 0.81 0.64
Ly 0.56 0.51 0.48 0.48 0.49 0.54 0.54 0.58 0.59 0.66 0.68 0.72 0.57
I % 0.57 0.77 0.80 0.77 0.68 0.69 0.70 0.73 0.77 0.82 0.92 0.93 0.76
i 112 1.00 1.00 1.06 0.88 0.97 0.93 0.89 0.95 0.94 1.06 0.97 0.98
] 0.59 0.64 0.66 0.68 0.64 0.70 0.72 0.74 0.76 0.80 0.84 0.84 0.72
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