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As the uncertainty of technology development and market needs increases due to changes in the global business environment,
the interest and demand for R&D activities of individual companies are increasing. To respond to these environmental changes,
technology commercialization players are paying great attention to enhancing the qualitative competitiveness of R&D. In particular,
R&D companies in the marine and fishery sector face many difficulties compared to other industries. For example, the R&D
environment is barren, it is challenging to secure R&D human resources, and it is facing a somewhat more difficult environment
compared to other sectors, such as the difficulty in maintaining R&D continuity due to the turnover rate of researchers. In this
study, based on the empirical data and patent status of private companies closely related to the R&D technology status, big
data analysis, and simulation analysis methods were used to identify the relative position of individual companies' R&D capabilities
and industrial perspectives. In this study, based on industrial evidence and patent applications closely related to the R&D technology
status, the R&D capabilities of individual companies were evaluated using extensive data analysis and simulation analysis methods,
and a statistical test was performed to analyze if there were differences in capabilities from an industrial point of view. At
this time, the industries to be analyzed were based on all sectors, the maritime industry, the fisheries industry, and the maritime
industry integration sector. In conclusion, it was analyzed that there was a certain level of difference in the R&D capabilities
of individual companies in each industry sector, Therefore when developing a future R&D capability system, it was confirmed
that it was necessary to separate the population for each industry and establish a strategy.
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Estimating the probability distribution
atedto Establishment of raw of the R&D competency evaluation
[ “2’:“ W« DB for R&D capability overalliscare
k- R&D investment evaluation index ﬁ Conversion of
— - random variable
~alr A values by
2y “‘.[ evaluation index
Random number
generation (O to 1)
Enter the random variable value for
each evaluation index into the overall
Probability distribution o seore mode!
estimation for R&D capability =
| :
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Pro. dist. for CEO's work work expezfgj:t;l theisame  ©OF Z‘;‘;:;Z;:;;?egrhgnag:;;'o" R&D investment cost ratio
experle?sgl;:t:;’1e same development
e R&D competency evaluation score
calculatign and simulation results EeT
recorded 0% T10 <10%
Pro. dist. for whether or not there is 10% 10% <= T9 <20%
an organization dedicated to 20% 20% <= T8 <30%
technology t.ievelopment 30% 30% <= T7 <40%
——— 50% 50% :: T5 :GG%
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" cost ratio distribution for overall R&D o e
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‘ Automatic calculation of R&D }e
competency rating standards
<Figure 2> Simulation System for Callculating the Overall Score of R&D Capabilities
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<Table 1> Composition of R&D Capability Evaluation Index

Major index | Middle index Detail index Quant./Qualit. Evaluation index contents
Level of technology management quantitative CEOQO’s work experience training related to
experience (qualitative) technology management
Organization dedicated to I Whether there is a company-affiliated research
quantitative " . -
technol technology development institute and R&D department and operation training
echnology - - — - -
management R&D investment cost ratio quantitative R&D investment cost against sales
Technology ability No. of patent registration quantitative
management and No. of patent applications quantitative  [Number of patents, application patents, utility models,
R&D capabilities Utility model registration status quantitative credit models applications
Utility model application status quantitative
Technology commercialization Lantitative Number of technology commercialization cases and
. performance q sales scale according to performance
R&D capability Technol ification hold;
echnology certification holdin, e e
ey status g quantitative Number of certifications and awards
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<Table 2> Data Structure by Evaluation Index

Measures Role Type Range value Scaling & Range
CEO exprerience of the same industry Attribute Discrete 0~65 Min-Max scaling
Tehchnical development organization’s operational training Attribute Continuous -0.503~55.772 Min-Max scaling
No. of patent registration Attribute Discrete 0~32,137 Min-Max scaling
No. of patent applications Attribute Discrete 0~114,931 Min-Max scaling
Utility model registration status Attribute Categorical 0 or 1 0 or 1
Utility model application status Attribute Categorical 0orl 0orl
R&D cost ratio Attribute Continuous -0.286~11.87 Min-Max scaling
Technology commercialization performance Attribute Discrete 0~147,068 Min-Max scaling
Technical certification and award-winning Attribute Discrete 0~100 Min-Max scaling
Company size Attribute Categorical 1~8 1~8
Industry classification Attribute Categorical A01~896 (68) A01 ~ S96 (68)
Company type classification Attribute Categorical 1~4 1~4
Employee size Attribute Discrete 1~103,929 Min-Max scaling
R&D capability Class Categorical 1~5 5-points scale
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<Figure 3> Probability Distribution for CEO Experience
based on all Industries

{Table 3> Descriptive Statistics for Proability Distribution
for CEO Experience based on all Industries
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Geometric Distribution
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<Figure 5> Probability Distribution for CEO Experience
based on Fisheries Industry

<Table 5> Descriptive Statistics for Proability Distribution
for CEO Experience based on Fisheries

Statistic Geometric distribution
Mean 8.46
Median 6
Mode 0
Standard Deviation 7.94
Variance 63.09
Skewness 2
Kurtosis 9.02
Coeff. of Variation 0.939
Geometric Distribution
0.08
2 o0
3
g 004
0.02 |||
000 |||I| II"I"l|Illll||n|............._._.......
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<Figure 4> Probability Distribution for CEO Experience
based on Marine Industry

{Table 4> Descriptive Statistics for Proability Distribution
for CEO Experience based on Marine Industry

Industry
Statistic Geometric distribution
Mean 9.25
Median 7
Mode 0
Standard Deviation 8.74
Variance 76.38
Skewness 2
Kurtosis 9.01
Coeff. of Variation 0.9444

Negative Binomial Distribution

Frobability

. - o]

<Figure 6> Probability Distribution for CEO Experience
based on Marine and Fisheries Industry

<Table 6> Descriptive statistics for proability distribution
for CEO experience based on Marine and

fisheries industry

Statistic Geometric distribution
Mean 1092 Statistic Negative Binomial
Median 8 Mean 1376

Median 10
Mode 0
— Mode 1
Standard Deviation 10.4 Standard Deviation 13.26

Variance 108.23 Variance 175.7
Skewness 2 Skewness 2
Kurtosis 9.01 Kurtosis 9.01

Coeff. of Variation 0.9531 Coeff. of Variation 0.963
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{(Table 7> The Estimated Probability Distribution for Total Score of R&D Capability

_ A-D _ K-S . Chi-Squre
Industry A-D P-value K-S P-value Chi-Saure P-value Parameters
All industries - 6206.0089 |  0.000 0.1176 0000 | 249315.1265| 0.000 | location=0, scale=4.64186, type =
Gamma dist. 0.36128
Marine industry - Min =-0.01793, Max = 9.65334,
Beta dist 03848 - 00675 1.2 0191 | Alpha = 0.79408, Beta = 241871
Flsherles industry - 301059 0.000 0.1172 0.000 685.5857 0.000 Maximum likely = 0.67704, scale =
Maximum extreme dist. 0.883
Marine and fisheries Min =-0.88747, Max = 8.33316,
industry - Beta dist. 07545 i 0.0951 124471 0.03 Alpha=1.71098, Beta =2.44997
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{Table 8> The Result of Single Factor ANOVA with Observation Data

Summary
Groups Count Sum Average Variance
all industries TSI 205656 344889.5 1.677021 4.14757
marine TSI 130 308.4188 2.372452 4163283
fisheries TSI 811 1041.925 1.284742 2.348984
marine and fisheries TSI 85 246.843 2.904035 4.036
ANOVA
Source of Variation SS df MS F P-value F crit
Between Groups 315.5697 3 105.1899 25.40521 2E-16 2.604952
Within Groups 855747.2 206678 4.140485
Total 856062.8 206681
S ZIekar QlaL, P-value 2E-16°] o 5% Btk 2o} RO 2 hA AT A el A TH e 2 A
57 Dol Rk ATAAHOE 717 A 5 BUAY) FAL 0B E del] ekl EarEA
AFARE AR o] Afol7h EAFT AL & 5 Sl A A4S Y38t Hartley tests g3t} ojuf 7Hd2
e 7 1M el Aol ofDA HEA FA]  okdst o] U
ffate] Rl g A S AASATE oW Tukeyo] 2~7Fd
E3} H9(Studentized Range) #4S &8st om, 714 HO: of =02 =02=0; (A &%)
& ofele} 2ol +Hs% H: 2 #4bo] 55 598 e otk (241 594
<1ul)
HO: pj = pk
HIL: 1~ uk 714 of = RAH V1E AFANEAF FFHA R B
1714 i=k=1(H1219)), AHFAR), (FALARY), 4(3N T AR IE SO g
) o} = ARIR) 71E ATNRAY SR BAT
op = AFRFNY VIE AFNEGEF FHAET
el g $9a7] A, Fe5E %, A o et
IET 4, FEET 206,682, AT 1EIF AHTE 3, A
TEW A 206,678, Studentized Range 3.633, Tukey’s — wore a8 H8& FA] SlM, A2|15 4, T3
test A7 2.568902 A5 4= 206,6882, FA} A-F-5=(df1) 4, T’:E’_Z]'T[‘_J_(dﬂ) 51,670,
Hartley £, table 9713t 15 #1835t

<Table 9> The Result of Tukey's Test with Observation Data

<Table 10> The Result of Hartley Test with Observation Data

MCT all i’?&””“ marine TSI |fisheries TSI szZi}:zsa;gl
Al “%dsjsmes - 3.8955 5.4793 5.5583
marine TSI - - 5.6582 1.8729
fisheries TSI - - - 6.9802
marine and i i i i
fisheries TSI
* Tukey’s A4EA %ol A 256898 2 A7 7

2, 2owl A5 A

LR O B R o A R Sl R R B e e SRl e R |
W3 AFLFAIAL, P AT, S
A F S FE A AN ol 2fo] 7 E A
e o BAE

all industries TSI . . marine and
sd marine TSI s.d. |fisheries TSI s.d. fisheries TSI s.d.
2.036558273 2.04041239 1.532639404 2.008979849
. . . . marine and
all mdu'strles TSI marine TSI ﬁsheu'es TSI fisheries TSI
variance variance variance .
variance
4.147569599 4.16328272 2.348983541 4.036000033
Max varaince 4.16328272
Min variance 2.348983541
Hartl§y' test 17724
statistics
* Hartley A5 A%l dA 1 Bveh 29 570 717, =

om AAF7H4 A,
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<Table 12> The Result of Tukey’s Test with Simulated Data
I indusiri fisheri marine and
MCT it GUSTes | rine TSI rneries fisheries
TSI TSI
TSI
All-industries - 127115 | 446379 | 2184513
TSI
marine TSI - 158.8532 106.8314
fisheries TSI - 256.0608
marine and
fisheries TSI ) ) ) )

* Tukey’s AAZA G YA 2568918} I 75714 7]

=(df2) 190,336,

Hartley 7,

mnax

) 4, WEEAT
table JAR 1S

g3tk

<Table 13> The Result of Hartley Test with Simulated Data

all industries marine and
" | marine TSI s.d. \fisheries TSI s.d.| fisheries TSI
TSI s.d.
s.d.

2.768931049 2.023076097 1.04953689 1.875931729
all industries TSI|  marine TSI fisheries TSI marine and
. . . fisheries TSI

variance variance variance .

variance

7.666979154 4.092836895 1.101527684 3.519119853

Max varaince

7.666979154

Min variance

1.101527684

Hartley test
statistics

6.9603

* Hartley 778§ A7) A%k 1 2o} 29 AF7H 717, 2o A5

714 e

<Table 11> The Result of Single Factor ANOVA with Simulated Data

SUMMARY
Groups Count Sum Average Variance
all industries TSI 199317 334037.3 1.67591 7.666979
marine TSI 197174 474966.9 2.408872 4.092837
fisheries TSI 176958 243743.8 1.377411 1.101528
marine and fisheries TSI 187899 585120.3 3.114015 3.51912
ANOVA
Source of Variation SS df MS F P-value F crit
Between Groups 338255.6 3 112751.9 26898.99 0 2.604921
Within Groups 3191307 761344 4.191676
Total 3529563 761347
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