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EXECUTIVE SUMMARY

A Study on the Improvement of the National
Trade Port Development System

Su-Young Lee - Na-Young Lee - Jung-Hun Shin - Young-Hun Kim

1. Purpose

= The purpose of this study is to calculate the Port Service Index
(PSD) by selecting indicators to measure the Level of Service
(LOS) of ports and deriving weights between the indicators,
so that the current ‘“throughput-linked port development

(Trigger Rule)” can be linked with the level of service.

- To this end, the current status and characteristics of domestic
and foreign port development systems were examined. The
characteristics of development systems and development
decision-making indicators for railroads and roads, the two
representative domestic social overhead capital facilities other

than ports, were also analyzed.

- In addition, domestic and foreign literature research data were

examined in order to select LOS measuring indicators constituting

xiii



the Port Service Index.

Two representative calculation methods (AHP and entropy) were
used to obtain weights between four selected port service
indicators, based on which a PSI calculation formula was finally

derived.

Based on the resultant Port Service Index, the LOS of domestic
container and bulk terminals was measured and classified in to
6 classes (A to F).

2. Methodology and Features

1) Methodology

= This study compared and analyzed domestic and foreign port

Xiv

development systems and development systems of major
social overhead capital facilities through literature review

and consultation with experts.

In-depth study on domestic and foreign papers and literature
was carried out in order to select indicators measuring the
port LOS and a method to calculate weights between the

indicators.

Weights between indicators were calculated to index the four
selected service indicators, while the AHP methodology was
used, being carried out according to the systematic procedure

but selecting weights subjectively.
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= The entropy methodology was used in parallel, which excludes
subjective factors as much as possible and objectively selects

weights though the mathematical calculation of data values.

= By aggregating the result of this study and collecting the
opinions of experts, this study presented a plan to introduce
and utilize the PSI along with a plan to strengthen the legal

status of the port development system.

{Content and methods of the study)

Classification Research content Method
Investigating the © In-depth study on port development systems in
present status of the US and China to present improvement Literature

domestic and | measures for port development system (proposal)  review

foreign SOC  « Analysis on the characteristics of development  Consultation
development | systems for roads and railroads, which are similar with experts

systems SOC facilities to ports

Selecting ¢ Selection of indicators capable of measuring the .

= . . . Literature
indicators level of port services through literature review and roview

assessing the  analysis
level of port Each indicators being defined through specific

service arithmetic formulas
* Estimation of the weights between four port

service indicators through two representative
multi-criteria decision making methods (AHP and AHP

Consultation
with experts

Calculating and entropy? ‘ . (Analyﬂc
assessing the . Est_|mat|on of the final PSI formula_ by combining = Hierarchy
Port Service weights per_lndlcators extracted via the two Process)
nd methodologies The Entropy
naex * Assessment of the level of port services for weights
container and bulk terminals through the PSI method

* Classification of assessed level of port services
into 6 groups and define the levels
Drawing the ° Suggestions on the measures for introduction andinterview with

improvements of  utilization of the PSI experts
port developmente Proposal of improvements for the operational Literature
system (proposal) quideline of the existing port development system  review
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2) Features

Xvi

The most distinct feature of this study is to draw improvement
measures (proposal) of port development system that is able
to connect not only with ‘throughputs’ but also with the

‘level of service’.

To achieve this, this study selected indicators capable of
measuring the level of port services, and developed the Port
Service Index (PSI) which allows easy comparison and analysis.
Research relevant to indicators and index was analyzed that
examine the level of service in roads and railways, which are
similar SOC facilities to ports, in order to develop the Index and

to draw improvement measures.

The scope of this research was expanded not only to include
container terminals, but further to ports for bulk carriers,

while simultaneously measuring the level of port services.

Most of the preceding studies estimating the level of existing
port services ended up in selecting and measuring the level of
service either container ports or bulk carrier ports for research.
This study, however, estimated the level of service to both
container terminals as well as bulk carrier terminals by
constituting the port service index with indicators that are easy

to measure and possess academic representativeness.

To boost the objectivity and feasibility of the PSI, this study
selected the final weights between indicators by combining

the weights selected through both quantitative and qualitative
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methods.

- Most preceding studies have estimated the weights by specifying
one methodology from representative multi-criteria decision
making methods including AHP, ANP and entropy weights
method.

- In contrast, this study calculated the final weights by aggregating
the results from AHP method, which is a representative qualitative
method for weight estimation as well as an entropy weights
method, a major qualitative weight estimation approach.

- Rather than the weights extracted from one methodology,
aggregation of the two weights was determined to be more
reasonable outcome since the values extracted from the two
methodologies have conflicting features (quantitative and

qualitative).

3. Result

1) Summary

= For port development in major countries, similar to that in
Korea, the targets of development are selected and budget
is invested by a certain procedure, but their development
systems are operating more flexibly compared to Korea and

their development decision-making indicators are diverse.

- The US and China invest large-scale budget when it is deemed

necessary to improve the quality of their ports, including
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expanding the role of ports as the global supply chain and

improving aging port facilities.

The results of analysis on literature relevant to the development
systems of railroads and roads, the two social overhead
capital facilities other than ports, as well as consultation with
experts showed that not only quantitative indicators but also
qualitative indicators like the LOS of facilities were reflected

in the development process.

The concept of the Level of Service (LOS) was adopted both for
roads and railroads, and the result of LOS classification was used

when developing facilities in each sector.

There is a mixed evaluation that the existing port development
systems have stagnated or deteriorated the competitiveness
and LOS of ports due to the uniform application of the
standardized qualitative criteria (TP = 0.5) while executing

limited budget efficiently.

The current port development system is to adjust the construction
completion time and size of port facilities according to future
changes in port throughput and loading/unloading capacity.
The system aims at supplying facilities at the point of time when
the throughput exceeding the loading/unloading capacity of the
existing terminals reaches 50% (TP=0.5) of the

loading/unloading capacity of additional facilities.

Based on the result of analysis on a variety of preceding

studies, the ship waiting rate, berth productivity, ship turnaround
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time and ship productivity were selected as four indicators

to constitute the Port Service Index.

- In order to select port LOS measuring indicators, port LOS
evaluation indicators used in the existing literature researches
were divided into facility indicators, operational indicators,
financial indicators and productivity indicators, and the

frequency of the most adopted indicators was identified.

= The AHP and entropy methodologies were used to derive
weights for each of four indicators which were later

combined to calculate the comprehensive weight.

- The comprehensive weights of each indicator to measure the
LOS of final container terminals were calculated at 27.8% for
the berth productivity, 34.9% for the ship productivity, 11.7%

for the ship turnaround time and 25.7% for the ship waiting rate.

{Comparison of weights between indicators for port services (container terminals))
Ship

Classification progﬁc:ttri]vity prodSLT(I:?ivity turr;iar:;und Shlpr;/\;zltlng
Entropy (%) 21.8 44.0 4.1 30.1
AHP(%) 33.8 25.8 19.2 21.3
Aggregated weights (%) 27.8 34.9 1.7 25.7

Source: Prepared by the authors

- The aggregated weights for each of four indicators to measure
the port SOL of bulk terminals were calculated at 28.2% for the
berth productivity, 33.4% for the ship productivity, 16.8% for

the ship turnaround time and 21.8% for the ship waiting rate.
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(Calculation of aggregated weights between indicators for port services
(Bulk terminals))

Classification progﬁc:ttri]vity prodSLT(I:?ivity turr}i{und Shlpr;/\;zltlng
Entropy (%) 22.5 40.9 14.4 22.2
AHP(%) 33.8 25.8 19.2 21.3
Aggregated weights (%) 28.2 33.4 16.8 21.8

Source: Prepared by the authors

= The calculation formula of the Port Service Index (PSI) was
derived by using the aggregated weights of each indicator,
based on which the LOS of domestic container and bulk
terminals were evaluated and this measurement result was

divided into 6 classes to define each LOS.

- The formula for the Port Service Index (PS) of container

terminals is as follows:

P, =0.278 X BMPH,;+0.349 X TS;;+ 0.117 X TAT};+0.257 x WR;;

P . Container terminal Port Service Index in year j at port i (terminal)

BMPH,;: Berth productivity in year j at port i (terminal)

TS;; : Ship productivity in year j at port i (terminal)
TAT,;  Ship turnaround time in year j at port i (terminal)
WR;;  : Ship waiting rate in year j at port i (terminal)

- The formula for the Port Service Index (PS) of bulk carrier

terminals is as follows:

XX
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P, =0.282 X BMPH;; +0.334 X TS;;+0.168 X TAT}; +0.218 X WR,;

P : Port Service Index for bulk carriers in year j at port i (terminal)

BMPH,;: Berth productivity in year j at port i (terminal)

TS;; . Ship productivity in year j at port i (terminal)

TAT,; : Ship turnaround time in year j at port i (terminal)

WR;;  : Ship waiting rate in year j at port i (terminal)

- The LOS of bulk terminals in domestic ports was classified into

6 classes, and the LOS of each class was defined based on PSI

values.

{Classification and Definition of Port LOS of Bulk Terminals)

Class
Level of Service A
Level of Service B
Level of Service C
Level of Service D
Level of Service E
Level of Service F

Definition of Bulk Terminals’ LOS
When the PSl value is 68.5 or higher
When the PSI value is 45.1 or higher and less than 68.5
When the PSI value is 36.1 or higher and less than 45.1
When the PSI value is 28.4 or higher and less than 36.1
When the PSI value is 16.7 or higher and less than 28.4
When the PSI value is less than 16.7

Source: Prepared by the authors

2) Policy suggestions and policy-making activities

= Based on the operational guideline of port development system

(proposal) adopted in 2009, this study made suggestions for

revision under the following classifications; terminology

definition, roles between operational institutions, time for

the operation and scope of target projects.
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- The following table illustrates improvement measures for port
development system pertaining to concept definition and

reestablishment of the role of the Demand Review Committee.

{Improvement measures for port development system (proposal))

Improvements of port

Classification Trlgzgg(r)g)ule development system
(2022)
Scope of * Define ‘throughput-linked’ * Define ‘throughput linked and
con?:ept * Trigger Rule (Throughput service linked
definition linked port development * Throughput and service linked
system) port development system
« An advi ) * Expand the role not only to
Role of the n advisory committee forecast future throughput but
Demand for securing the also to review the definitions of
Review approprl_ater}eshs andh service indicators as well as the
Committee ObJeCt'V'.ty of throughput feasibility of measured values
forecasting process . . .
* Reexamine the time for operation
_Opgrational * Regional offices of oceans * Regional offices of oceans and
institutes of 4 fisheries fisheries
deveﬁ)gp;trnent * Port authorities * Port authorities
system * Container Port Authority * Local governments

- The result of adjusting the roles of institutions which were

ambiguous in existing port development system is shown below:
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{Improvement measures for port development system (proposal))
_Adjustment of the role of institutions

e Trigger Rule
Classification (2009)
* Manage and operate
Ministry of throughput linked port
Oceans and development system
Fisheries (Trigger Rule)
(MOF) * Confirm the final schedule
of port development project
* Submit a preliminary review
Operational paper when having
institutes discussion with the Minister
of Oceans and Fisheries
Korea . Suppo_rt for smooth
Maritime operation of port
Institute development system by

(KMI) reviewing the feasibility of
preliminary report

Improvements of port
development system
(2022)

° Manage and operate a new port
development system

* Confirm the final schedule of
port development project

* Entrust the writing of a report on
port demand review to the KMI

* Apply for the adjustment of the
scope and schedule of port
construction project

* Write a report on port demand
review on the request of
changes in terms of new port
development demand and port
functions

* Support for smooth operation of
port development system by
reviewing the feasibility of port
demand review report

- Improvement measures for a new port development system

(proposal) includes not only “throughput” but also the “LOS” as

an indicator for determining the time for necessitating port

facilities. Therefore, the improvement measures are suggested

by dividing the time for the operation of port development

system into quantitative indicators (throughput) and qualitative

indicators (LOS).
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{Improvement measures for port development system
(proposal)y_Adjustment of the time for operation

Trigger Rule ‘

'E'srt'i'rﬁ'éii'rirg' service Mid-to long-term
: (quantitative) ! | forecast for 14 items

Reviewing

Demand Review
(qualitative) i Committee
Forecasting the final
future throughput

Service—linked port |
development system ‘

Entro " Measuring Service |
Py | (quantitative weights) !

! Measuring service |
AHP 3‘ (qualitative weights) !

|

LOS through composite index (PSI)

Extracting the measured result of
(Con/non Con)

Unloading capacity

LOS classification
table

- TP > 0.5: Supply and development
-TP{0.5and LOS is D,E,F: Reexamination

= It is necessary to formulate the “Port Capacity Manual” which

includes information such as the concept of port LOS,

formulas for estimating the LOS per exclusive port terminals

and the definition of appropriate levels, so that the overall

process of selecting the target of port development and its

implementation can be summarized into a manual.

- For roads and railways, which are SOC facilities similar to ports,

the Road Capacity Manual and Railway Capacity Manual have

been formulated respectively. Thereby, the process of selecting

the target for development and its implementation has been

transparent and supported by academic and legal grounds.
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3) Expected benefits including policy contribution

= The development of the Port Service Index (PSI) is able to
draw the improvement measures for port development
system (proposal) that are able to connect the qualitative
indicator of throughput, as well as a qualitative indicator of

the level of “service”.

- Recently, a port’'s competitiveness is significantly affected not
only by infrastructures but also by the level of service, which
increases the need for qualitative indicators to assess the quality
of ports.

- Concerns have been growing over deteriorating service levels
in port facilities in Korea due to accelerated aging of terminal
facilities. However, the current port development system does
not possess any standard for assessing the level of service and
utilizing development indicators.

- This study extracted indicators and index capable of measuring
port LOS that can be utilized as solid grounds for building a
new port as well as implementing a variety of port construction
projects such as redevelopment and renewal of ports.

- This study will be used as reference and basic data for improving

and operating port development systems in practice.

= The improvements for the operational guideline of port
development system (proposal) suggested by this study will
immediately enable the existing operational guideline to be

revised after 13 years since its adoption.
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Serving as the foundation for port development, the operational
guideline of port development system has not been revised since
its adoption as it determines the timing and size of supplying

port facilities.

Therefore, the existing guideline has not been able to reflect
changing environmental conditions in ports and logistics since
its adoption (2009) with vague definition of terminology and the

roles of relevant institutions.

The improvements for the operational guideline of port
development system (proposal) suggested by this study can be
immediately used to amend the existing operational guideline
and will be utilized in the actual operation of port development

system.
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H 3-2) China port index Z1H20174 7|ZF)

=7 oy e SEAM =8 2%l
1 = 135 11.33 15.50 40.33
2 A510] 15.67 6.67 15.50 37.84
3 ZHS 11 10.33 9.50 30.83
4 Ciat 10 11.67 11.00 32.67
5 1l 12.8 6.67 13.00 32.47
6 ) 8.83 10.67 12.00 31.50
7 = 10 10.33 6.50 26.83
8 A 9.17 6.33 10.50 26.00
9 S70t 3.83 8.33 7.50 19.66
10 B 5.83 7.00 8.25 21.08
no| e 6.25 9.67 7.00 22.92
12 AFH 6.83 7.67 7.75 22.25
13 | B 6.17 8.33 6.00 20.50
14 | QI 6.6 9.33 2.00 17.93
15 o 5.5 7.33 2.00 14.83
16 oy 6.17 4.67 2.00 12.84

7 HIZ2 ZHE(0]4 25 HIg2] BESR BE 20| e £22 H0ID U0f 4 AE) ZEt

X g

A2 China Briefing(ZAMQ: 2022.9.28.)2 &11510] XXt X{ZH

(d& 3-4) China port index 2H - HIIX|HE H|Z

M Size B Growth W Financial

XtZ: China Briefing(ZAY: 2022.9.28.)
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58] dols 7h8AT SR vlols 840 EAHS vt 5 Ugle

o ol dlol 8% WHE Bt AR AskHoR AMT 5 Yot
apAgh Al SR Hole g sioR 248 ARAES B4
YES AHE

of 7} guid=o] FEE wesly RUEHY & F
(Buropean Port Performance Dashboard)’dol A|&5Fitt.

ol =X
-1 O

(1% 3-5) EU Port Performance indicator A& 2!

1A EHAHSFE Soff SHatEIXE A MH
QEHIAE(ESPO) FHUEO| XIE W)
258
Q|5 O|sH&HAH| XHHIESPO) CHAL m|=HH
3HA X Eo Ettd HEE 2loll Al TEHE FXI
AcH [ 2= REL T

A= European Sea Ports Organization(ZA{Y: 2022.5.8.) LIS HIEQ 2 XX} XH&HY
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2 oFA AoIA A4 oz drhee] ofu] AR eo] vt
auto] choret A RS TS L L 29 AY Sgo] Badt
A7l

(H 3-3) PPRISM &AM X|&

=0t M X1
1. 252 X2/ (Maritime traffic)
S{EIZ-5{4{2t X|4=(Herfindahl-Hirschman Index)
Market Trends Me =5t M4-(Vessel Traffic)
& Structure A HRE( Market Share)
Indicators loi2 & (Load Rate)

A EHEZFE)
. Z1H|0| &£4(Container dependency)

st 37(Call size)
. 2a0t H|IZ(Modal Split)

LEXHEmployment)
|:i

.1000.\‘07.0"#90!\’
OII
_I_QO

10. B717IX|(Added value)
SOClo—_economu: 11. FTEY & 27/IX|(Direct Gross added value per FTE)
Indicators : :
(AFBI1ZA) 12. M AEY(Financial health)

13. FTEY WSH[E(Training per FTE)

14. EXtH(Investment)

15. & 0|4 X| AH|ZKTotal energy consumed)
16. EtAEIXI=(Carbon footprint)

Environmental | 17- & = AH|ZH(Total water consumption)
Indicators 18. H7|22(Amount of wast)
=) 19, O LAXIZZIAIAE(EMS standard)
20. X &2|(Existence of Aspects inventory)

21. 2UEZ T2 728 22 (Existence of monitoring programme)
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20t M XE
22. sfi&AZH(Maritime connectivity)
23. 2824 AZM(Intermodal connectivity)
24. Ak MA|H(On-time performance)

Logistic Chain 25 LH%
ail,

and Operationa
(2R AL 2 2

S

24 HAM(On-time performance (Inland waterways,
Road))

26. W E2 A[ZHMean—-time customs clearance)

27. St EEH| AAE! 0187 ksA(Availability of Port Community System)

28. Myt XHSEA|ZKShip turnaround Time)

29. £ &t Z28{AH(Integration port cluster)

30. Muttz| F2(Extent of performance management)

31. dupte| ZXH(Existence of Performance Measurement)

32. CSR E11X(Formal reporting CSR)

33. AR (Market openness)

34, Statet= EXKPort authority investment)

35. QHM/HOKSafety/Security)

Governance

(RB=Az)

36. Sote= X9 MAE(Port authority employee productivity)
37. XAg&2|(Autonomous management)
Xt&: European Sea Ports Organization(ZAMY: 2022.5.8.)2| XAt2E XMA7t HHSH0 THEH

=257 A5 FWHLA=EIAE, TR) =Yo] HAEHL HF 489
ZOOOW’H SRR S5 Y FA4%, FH-E0-FE Al 277 S
7t 5 = T FEOF 2FAAR MEEEA = FRte] diefBAY
7‘1]51— -‘Hfﬂ/ﬂ F| 29| MH|A $FS xﬂ/\]ﬂ 22 oL FPULA|ASHE 7} W2
22l AI7]SAEE.15) olof| £ AFE = EAES EUst it of
2 Wsto] whet ek Ao 7H%@'9E}J‘1 FA agd Ax 4 %
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15) SiY=AH2(2006)a, p.2
16) MEf& -2t (2011), p. 142.
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UNCTAD(1976)°l14 A|Fet AR HE AH]A B7HAHE ARG o2
APATZE= A Rom Kim et al.(2016), Peter W. De Langen et
al.2007) 5°l Itk A Rom Kim(2016)°4= F9HAB|A B7HA® 5
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2 MNEESF 4444 62.1 60.0 36.1 16.4 46.9 B
3 | OIEYUBIET THMAM | 425 47.3 32.5 17.9 37.2 C
4 MNE22F 4144 101.2 | 771 20.0 34.4 66.0 B
5 | SIEYUBIEE 28MNM | 315 51.1 19.4 30.1 38.3 C
6 = RO-ROESF 32M4M 25.5 85.3 20.7 27.1 50.8 B
7 MNEESF 4244 95.6 73.2 21.8 30.4 62.2 B
8 SOHRE 9244 16.7 89.4 14.7 38.4 53.0 B
Xt KRR
(B 22-6) SR AHHS SHIHGHIA K47
) ZNIE BMPH TS TAT WR BN+ S0
1 HE25 6244 b4.5 6.1 211 86.2 39.2 C
2 | AEtOEMEE 2MM | 385 48.4 38.4 25.2 39.2 C
A& KA A
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B8

Jhu

(B 22-7) BAH} UHHE SOLHIA X142}

L e BMPH TS TAT WR Z&x+ S5

B ==

1 255 2MM 21.7 20.7 14.7 72.9 34.0 D

2 7THE OMM 28.9 46.9 19.8 62.7 44 5 C

3 3EE MM 35.4 15.5 39.3 50.5 31.3 D

4 25 3MN 19.9 8.0 18.8 62.5 25.9 E

5 1825 264 27.4 18.4 23.8 bh.2 30.5 D

6 hEE 6NN 65.4 80.7 17.9 77.1 70.6 A

7 HEE TMM 46.9 443 22.6 49.6 442 C
PNEEHPSIN S e

(B 92-8) LJAHS} UBHAE SHObHIA X142}

I Ejolg BMPH TS TAT WR Z@x+ S=

e ==

1 BHE 186N 42.0 50.9 30.6 20.8 39.2 C
X2 MR A

(B 22-0) Sof-S58 UHEE SAHIHIA K47t

I Ejolg BMPH TS TAT WR Z@x+ S=

e ==

1 NEE 4244 21.7 20.7 14.7 72.9 34.0 D

2 NEE 414N 28.9 46.9 19.8 62.7 44 5 C

3 HEE 166N 35.4 15.5 39.3 50.5 31.3 D
PNEEHPSIN S e

153



(B 2210 OHAFSH UBHEE SIBLHIA XI47t
Z e BMPH TS TAT WA B8N+ oo
1 HE 424 30.3 12.9 69.9 67.0 36.1 C
2 ESE R 23.2 10.5 45.8 119.9 45.2 B
3 4B A3MNM 26.5 15.1 485 48.7 29.5 D
4 4B 446N 35b.b 11.5 73.0 62.6 35.9 D
5 4EE 418N 17.4 36.8 28.4 29.9 29.9 D
6 | HBESE(TOC) bvMA | 18.1 41.0 51.4 28.6 33.7 D
7 4B 478N 34.3 10.8 63.1 18.4 22.8 E
8 | MBEE(TOC) b8MM | 31.8 15.2 40.4 | 100.6 43.5 C
9 32L& 334N 77.3 13.2 53.4 76.2 47.6 B
YN=HPSVN RS
(B S2-11) A5} UHIHE SI0LH|A K47t
Z e BMPH TS TAT WA B8N+ oo
1 4 SYRF 3MA 41.2 452 43.9 19.9 37.6 C
2 A 65F 3MN 16.2 141 35.8 17.2 17.4 E
3 | UH BYRF2MN 36.8 46.8 45.0 17.5 36.8 C
4 UM 285 3MN 30.2 13.5 41.4 18.7 21.1 E
5 | A BYEF 444 33.3 23.0 43.4 75.1 40.8 C
6 UM 6EF 28N 38.2 99.1 47.7 15.3 h8.9 B
7 7EE 7384 16.9 1.1 46.5 214 18.4 E
8 | UM ZYEF MM 27.5 5.9 51.3 23.3 19.4 E
PNEEHPSIN S e
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SRMH|A X|gt

Z e BUPH TS TAT WR E¥A4 g9
1 2= 86MAMB 24.8 10.6 35.5 30.5 21.3 E
2 2= 86MAMA 37.9 25.5 42.7 20.7 28.6 D
3 BHE 76MMA 24.6 27.5 37.3 31.3 28.7 D
4 HE 75MMA h8.4 35.6 25.0 30.9 38.4 C
5 HE 3TMMA 38.6 38.7 40.0 15.7 32.8 D
6 2= 51MMB 45.6 28.5 33.8 16.8 29.7 D
7 ZIH| 0|25 344 70.4 46.2 32.0 31.5 46.4 B
8 2= 52MMA 38.5 42.9 28.8 17.6 34.0 D
9 65T 6444 57.0 63.0 31.1 29.7 50.0 B
10 HE 71MMA 315 18.3 46.3 32.4 275 E
(N 2= 52 MMB 45.7 14.3 40.0 22.4 25.7 E
12 2 32448 81.2 16.9 37.1 32.9 37.2 C
13 EE H1MMA 51.0 b5.3 19.6 32.6 451 C
14 HE 76M4B 244 10.4 35.2 29.6 20.8 E
15 HE 8AMMA 18.9 12.3 271 21.0 17.4 E
16 285 244 M 50.6 61.2 30.6 32.2 48.4 B
17 655 65N 19.6 63.9 24.9 34.2 42.7 C
18 2= 84MMB 24.7 21.4 26.3 22.5 229 E
19 285 26M4M 20.8 9.7 443 27.7 201 E
20 2= b4MMB 40.6 17.7 33.6 46.3 31.7 D
21 255 23 MM 37.9 54.0 20.6 56.3 48.0 B
22 HE 75848 29.7 32.7 341 39.0 33.8 D
23 HE 71M44B 24.2 16.5 25.6 39.4 25.0 E
24 2= 82MMB 241 93.3 18.3 43.6 58.0 B
PNEEHPSIN S e

158



120224

b

o7

%

& OlNAR 71242 @

=
=

gt

siet ZieolLd

02

=

3 J@loImet pEYOt o1

o
2

HRAXYSH LSS

03

o
KO
ul

2ol DIxl= ZX

bt

Kk

FME AT FEHA JHder G

05

TOHUAIL SEMT JHder et

06

HEWE SOt o7

3|
2]

i HEE of

7l
Ki

4

ol

__,.I.

81

od
0
|

b

t

9

HE|AA A

o
<

OF &t

I

100

10

P

Lt Althe] ZiEfo]Lt

3

AE

MIH

gaLeLl

3l

70
0[0

OF i

IH

1
o

222 JIRAE Hefet =4

SETHLANE JhMger et

17

ot

QJuot 1

sME L AHA &
o
=

st ot

7=

we HH0lE

o
=

s

A
o

00

20

=
=

\
Si0f o

o
9|
- Al XY ICTAY 7IRIME ©

21

159



120214

=2

X

0

~O

Sl

=
=]

10
_L

H7IEo| A

o
X SH

(=]

E|
=

Al Al

04

H

opE:

| et

o A
ST 8

2 FMUEE O

Tconomy AlCH, HMR Al CHOI| I

05

0
o

o0

Cl)_rX

e

t
= NES=T=

AIS Cilo[H 7]gt

06

8l

__mp._u.

EIE

5t
FHoz -

o
H
=
=

ol
==

- RUE g TIIOUR| AH|

&2t o

07

x0jzt

%0

od

2ot o1

f

3

(=}

of HiEE MEAA 1=

e et

sQ o
282

2IHI0IE9] A

09

Krd
o0

7

S

o

=
T o

g=5d

A

AISEHIO[H 7]t 5f

12

o1

ot

=

2 ZEO|H SF Z=MA CX|Eet 2

off

14

BE 7

ol

OF ZALK

e

bt

2

o0

15

=22 RV st tSHA o7

17

SOHMe] ZIIRIERHA 75 o7

oL

18

8o

=& AMA JHdger S

—

X
iod
or

fArLiiol

S

IMO +#A|7 ¢t

gl

AR AY

21

160



120224

OHEX|

02

ESNIS)

=

Kk

Okl

=

Ch=RiRY Zsier ALt

04

SiofLt

o

0]
al

F

H

=]
o

OFEM MeREMel =L O[E ffeh HAl |

=)

L]

05

0|2t

Kk
i

Ki

2| Pt

Pe|Uet SAEEAL H

07

12 DR 48 o

Al

2050

08

120214

o

L)
iiod

ot

Z2ASH HT fd et ¢t

7l

®T

t

Sh=

S ChiHl

Lt AlCH

3

AE

03

22 NAY 75 o7

2 M8t gt 9|

il

K

%

for

2H
S o

SRtofMe o

of ME

IZRLY COVID-19 HIHA +=

i

A Al

CHAHS

=
S

05

o]
[l
oj0

e

=] 9]
o

06

ofr
_ln_

Al 7Hd G

&
9] ESG = 7|= ¢+

=
=

Ae|A H

2o

09

of!
KO
10f0

B4
i

~O

=
oz

2t =0 o
=

},
o

S|
S
pS

ADIE
- ==
=

12

161



120224

8o
o]

F

=
=

X EAA

Krd
o0

7190 OIXl= S

o
jusy

h

?.

9

Y7IHER] 0] =4

IMO A
HAAX|HLTX|=~(CoDI) 7H

03

£xH3)

3
&

A

Ht
=

04

ilof
0
ol

off

L)
iiod

3l

ol

ol

="
H

ofl
X
100

=
=

Network DEA

08

Bl
KF

~o

ofith AR St &

09

10H
0

45l

A 24 G+

]
[l

ol

to]
SHo=2 -

%

N
oF
o
=

=10 =
f

HAA

71e] HR|

o
sy

oft

=l ZEoIH

12

oF

i

r

®T

=
=

HIZIEHOIH t=SE Of

N
80

or

OF O3 2|23

=
e

et

15

0z

of

id

B4
2

K9

&l
L]
0
o]

=2 O
= T

HE
=

H

=

M AR OS2

18

e

®T

162



120214

0]

~O

Edl

J

|- BRIA 7HR| E7F A

=l

Y| AL

02

o

%0
K-

F

BHE 2
SH
=

KF
10

~o

MEEHEHNESYM) 7|

05

Bl
<o
od

Bl
__m_m

60

of

RO
X

oD

A 8

no

txg 3

07

Pl
&
0j0

ATHIRAE)

o o5

ol
0
il

HOEAARZIOL Oj2f 2]AT

S

"

163



71247 202217

SEUHLRE THAot 917

re

124 20224 12 299
3 202214 128 31

ne
ooll

02
re
oy
op
jinl

ogt
2
ror
Hl
:Oé
02

>
¥

Dl

111 A Y27 6142 30142 26(S4S)
q 051-797-4800 (FAX 051-797-4810)
19841 82 62  H313-1984-1%

N
[(e]

on re 44 nE npg

o B

I2al
=]
ro

A ZAMC] AL (051-911-9890)

Toy & 25 §RIASHUHE Tel: 02-394-0337
87t 15,000



