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Analysis of Important Indicators of TCB Using GBM
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ABSTRACT

In order to provide technical financial support to small and medium-sized venture com-
panies based on technology, the government implemented the TCB evaluation, which is
a kind of technology rating evaluation, from the Kibo and a qualified private TCB. In this
paper, we briefly review the current state of TCB evaluation and available indicators related
to technology evaluation accumulated in the Korea Credit Information Services (TDB), and
then use indicators that have a significant effect on the technology rating score. Multiple
regression techniques will be explored. And the relative importance and classification
accuracy of the indicators were calculated by applying the key indicators as independent
features applied to the generalized boosting model, which is a representative machine learning
classifier, as the class influence and the fitness of each model. As a result of the analysis,
it was analyzed that the relative importance between the two models was not significantly
different. However, GBM model had more weight on the InnoBiz certification, R&D depart—
ment, patent registration and venture confirmation indicators than regression model.
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(Figure 1) TCB Loan Process
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(Table 1) TCB Standardized Model
Structure

Category Ttem Sub Item

Entrepreneurial spirit

Level of experience in the

1.1CEO industry

Skills in Management of
Technology Management

Level of expertise of
1.2 Management | executives

ability Degree of capital
participation of executives

Intellectual Property Rights

1. Techno- - -
1 R&D investment ratio
%Y 11,3 Ability to —
Business R&D activation level
N i develop - -
Capability, technology Technical staff expertise
technology development
and commercialization
1.4 Productization | Capital procurement ability
capability Production capacity
Marketing competence
1.5 Earnings Ability to create added
value
forecast — - -
Distributor diversity and
safety
Differentiation of
technology
Imitation difficulty
21 Techno%ogy Completeness of
Innovation
technology
2. Techmcgl Technology self-reliance
Competi- TCT
tiveness

Market Size/Growth

2.2 Market Status | Market structure and
characteristics

2.3 Market Market position
competitiveness | Competitive Advantage
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Operating

Indicators
TDB holding Indicator
Retention rate of Research institute/

Industry delinquency rate
R&D department

7 | Average operating profit| margin

1 | Technology credit loan ratio
8 | Assets

4 | Total default rate

3 | Industry default rate
5

2 | Facility loan ratio
6 | Average sales

(Table 2) Selection of the Appropriate

g <Table 2>} o™, ol tj

No

9

10 | MAINBIZ(certification ratio)

14 | Number of Patent registrations

12 | INNOBIZ(certification ratio)
13 | Number of Patent applications
15 | Number of employees

16 | Number of technical staff

17 | Technical staff ratio

11 | VENTURE(verification ratio)
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(Table 3) Basic statistics

Indicator Mean Min Max Std S K
Technology credit loan ratio(%) 399 14.3 477 0.03 -1.94 12.59
Facility loan ratio(%) 384 2.3 70.0 0.11 -0.14 0.16
Industry Delinquency rate(%) 16 0.0 10.8 1.83 2.01 4.83
OP margin(%) 47 -175 16.6 0.03 -1.89 19.67
Assets(million won) 91.6 132 937.6 104.0 4.82 29.36
RNDdept(%) 335 3.0 82.0 0.15 0.59 -0.01
MAINBIZ(%) 99 0.0 79.0 6.54 4.46 40.77
VENTURE(%) 26.6 1.2 73.7 13.95 0.85 0.35
INNOBIZ(%) 19.0 0.0 579 10.72 0.69 0.39
Number of patent applications 0.6 0.0 10.0 1.07 465 2812
Number of patent registrations 2.8 0.0 24.8 2.76 2.78 14.03
Number of employees 285 4.7 126.1 16.24 2.45 897
Technical staff ratio(%) 39.7 0.0 93.3 0.15 2.36 17.03

% Std = Standard Deviation, S = Skewness, K = Kurtosis.
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(Table 4) Model Specification

df
13.0
302.0
3150

SSR
31.8
47
36.6

Model
Reg.
Resid.
Total




(Table 5) Coefficient Estimation

Independent variable B Beta t P VIF
(Constant) 5.869 - 5843 0.00 -
Technology credit loan ratio 0.12 0.01 0.58 0.56 1.061
Facility loan ratio 0.01 0.02 0.22 0.82 1144
Industry Delinquency rate 0.00 0.03 1.27 0.21 1.130
OP margin -0.01 -0.00 -0.04 097 1.197
Assets 0.00 -0.07 -2.79 0.00" 1.448
RNDdept -0.49 -0.214 -5.12 0.00" 4.09
MAINBIZ 0.00 0.037 1.67 0.09° 1.124
VENTURE -0.01 -0.221 -5.89 0.00” 3.277
INNOBIZ -0.01 -0.344 -7.9 0.00™ 4.366
Number of patent applications -0.02 -0.068 -2.50 0.01™ 1.706
Number of patent registrations -0.01 -0.102 -2.96 0.00™ 279
Number of employees -0.00 -0.187 -6.81 0.00™ 1.767
Technical staff ratio -0.11 -0.041 -1.81 0.07" 1.215

" < P value = 0.1, ™ < P value = 0.05.

% Please note that the technical rating grade, which is a dependent variable, is from T1 (highest grade)
to T10 (lowest grade), and lower grade means better grade.
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(Table 6) Variable Relative Importance

Indicator %
INNOBIZ 35635
RNDdept 31.56
Number of patent registrations 11.46
VENTURE 1062
Number of employees 5.30
Assets 2.21
Number of patent applications 1.49
OP margin 0.41
Industry Delinquency rate 0.37
MAINBIZ 0.36
Technical staff ratio 0.31
Technology credit loan ratio 0.27
Facility loan ratio 0.22

Importance normalized to sum to 100%

(Table 7) Comparison btw GBM and LR

GBM % LR %
1 INNOBIZ 353 INNOBIZ 26.80
2 RNDdept 31.56 VENTURE 17.19
3 Number of patent registrations 11.46 RNDdept 16.69
4 VENTURE 10.62 Number of employees 14.58
5 Number of employees 5.30 Number of patent registrations 798
6 Assets 2.21 Assets 542
7 Number of patent applications 1.49 Number of patent applications 5.26
8 OP margin 041 Technical staff ratio 322
9 Industry Delinquency rate 0.37 MAINBIZ 2.86
10 MAINBIZ 0.36 - -
11 Technical staff ratio 0.31 - -
12 Technology credit loan ratio 0.27 - -
13 Facility loan ratio 0.22 - -
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