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The Empirical Study on Export Competitiveness of Marine Equipment Industry in
Korea, China and Japan - Focusing on Revealed Comparative Advantage and

Trade Specialization Index based on MTI Classification System

Changmin, Park

Department of Administration Business, The Graduate school,

Pukyung National University

Abstract

This study analyzes the export competitiveness of the Korean marine
equipment industry and compares it with the marine equipment industry in
China and Japan. The export competitiveness analysis method used the
revealed symmetric comparative advantage, which indicates the degree of
comparative advantage, and the trade specialization index, which indicates the
specialization of import or export. The items of marine equipment for analysis
were defined according to the MTI classification system, and data
corresponding HS codes were collected through the International Trade Centre.
The analysis subjects are the main five items of anchor(731600), compression
ignition engine and parts(840810, 840999), propeller blades(848710) and
measuring instruments(903180).

The analysis results of export competitiveness of marine equipment industry
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during the analysis period are as follows. China’s export competitiveness has
been strengthened, but it is in a comparative disadvantage. Japan is
maintaining a comparative advantage. Korea’'s export competitiveness has been
strengthened, turning it into a comparative advantage in the 2010s from the
2000s. The results of this analysis are the same in the two analysis methods
of the revealed symmetric comparative advantage and trade specialization
index.

The results of export competitiveness analysis by item are as follows. Korea
has a comparative advantage in compression ignition engines and parts(840810,
840999) and measuring instruments(903180). China has a comparative advantage
in anchor(731600). Japan has a comparative advantage in other items except
for anchor(731600) such as compression ignition engines and parts(840810,
840999), propeller blades(848710), and measuring instruments(903180). According
to the results, Japan has a higher level of export competitiveness than Korea
and China.

The results of analysis of export competitiveness by items and among each
country are as follows. Korea has a comparative advantage in two items such
as compression ignition engine(840810) and measuring instruments(903180) over
China, while compression ignition engine parts(840999) has a comparative
advantage over Japan. China has a comparative advantage over both Korea
and Japan in anchor(731600), and the propeller blades(848710) has a
comparative advantage only in Japan. Compared with Korea and China, Japan
has a comparative advantage in compression ignition engines(840810) and
propeller  blades(848710). While measuring instruments(903180) has a
comparative advantage in only Japan. This result showed that Japan is the
leader in technology and localization rate.

Through research, Korea has secured export competitiveness in some items.

In order to enhance Korea’'s export competitiveness, it is necessary to has a

- viii -



product differentiation strategy against China’s technological strengthening
policy and also need a technology securing strategy for low-tech items
compared to Japan. In addition to this strategies, there is a need for
technology development and manpower support policies for high value added

engineering fields.
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2010 -0.80 0.42 -0.11 0.17 0.24
2011 -0.88 0.47 -0.09 0.21 0.17
2012 0.00 0.45 -0.23 0.03 0.1
2013 -0.51 0.31 -0.37 -0.21 0.22
2014 -0.70 0.34 -0.40 -0.71 0.12
2015 -1.00 0.30 -0.41 -0.35 0.09
2016 -0.57 0.24 -0.47 -0.42 0.13
2017 -0.97 0.29 -0.53 -0.54 0.06
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2001 -0.72 -0.99 0.29 -1.00 0.04
2002 -0.02 -1.00 0.35 -1.00 0.35
2003 0.30 -0.77 0.24 -1.00 0.15
2004 0.71 -1.00 0.36 -1.00 0.11
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2001 -0.55 -0.09 -0.56 0.00 -0.73
2002 -0.47 -0:25 -0.59 0.00 -0.70
2003 -0.61 0.48 -0.46 0.00 -0.61
2004 -0.82 0.67 -0.48 0.00 -0.54
2005 -0.78 0.74 -0.31 0.00 -0.51
2006 -0.85 0.48 -0.25 0.00 -0.43
2007 -0.66 0.59 -0.25 -0.80 -0.31
2008 -0.58 0.70 -0.21 -0.93 -0.34
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2015 0.06 0.75 0.34 -0.71 -0.08
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2017 -0.60 0.70 0.37 -0.79 0.11
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2001 0.45 -0.70 -0.52 -1.00 -0.78
2002 0.52 -0.82 -0.60 -1.00 -0.70
2003 0.36 -0.34 -0.70 -1.00 -0.62
2004 0.38 -0.92 -0.63 -1.00 -0.54
2005 0.44 -0.90 -0.60 -1.00 -0.57
2006 0.47 -0.81 -0.54 -1.00 -0.54
2007 0.50 -0.75 -0.48 0.01 -0.51
2008 0.52 -0.75 -0.39 0.16 -0.49
2009 0.56 -0.78 -0.37 0.13 -0.40
2010 0.54 -0.78 -0.35 -0.12 -0.38
2011 0.51 -0.80 -0.35 -0.16 -0.31
2012 0.42 -0.76 -0.33 -0.10 -0.19
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2017 0.50 -0.55 -0.34 -0.11 -0.03
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2013 0.53 -0.01 0.01 -0.22 -0.14
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2005 0.07 ~1.00 -0.23 ~1.00 ~0.02
2006 0.03 ~1.00 -0.20 ~1.00 0.18
2007 0.02 -0.90 -0.16 0.23 0.22
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2009 ~0.01 ~0.81 ~0.24 0.12 -0.16
2010 0.08 -0.86 -0.20 0.28 -0.16
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1. Two stroke diesel propulsion systems Diesel engipe
2. Four stroke diesel propulsion systems Steam tu.rbme
Propulsion, 3. Steam turbine propulsion systems Gas turbine
1 power 4. Gas turbine propulsion systems Gears and couplings
generating 5. Diesel-turbo electric propulsion systems propeller
system 6. POD systems Shafts and bearings
7. CODAG systems Electrical engines
8. COGES systems Alternate propulsors
Au?;gj;y Generator sets
2 b . Auxiliary power generation systems
generation i, .
Auxiliary boilers etc.
systems
Electrical Switch boards, control panels
3 systems, plants | Electrical systems, plants and cables Cables
and cables Power supply, batteries
Instrumentation 1. Integrated bridge systems
, control and . . Control and alarm systems
4 L. 2. Ship managements & automation systems
navigation
t 3. Cargo control systems
systems Navigation and measurement systems

- 100 -




e i £E TAE
Communication Communication systems
5 an.d Communication and entertainment systems Data processing
entertainment
systems Entertainment systems, audio, video
Lighting . Fittings - lighting systems
Ligh - -
6 systems ighting systems Lights, electrical heaters
Steering . Steering gear
7 systems Steering systems Rudder
Special ship Thrusters, special rudders
8 operation Special ship operation systems Roll-dumping, anti-heeling systems
systems Active stabilisers
Mooring Anchor, chain
systems, deck . ! Winches
9 . Mooring systems, deck machinery systems -
machinery g sY . y sy Ropes, fenders, towing systems
systems Lubrication and cleaning systems
Boats and lifeboats
Safety and life
saving systems 1. Safety and life saving systems Davits, cranes, ramps
10 environmental . .
. 2. Environmental protection systems . . .
protection Life saving equipment
systems

MARPOL equipment
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General
outfitting
components

General outfitting components

Stairs, ladders, catwalks, railings, etc.

Openings and closures

Glass

12

Auxiliary (pipin
g) systems

1. for Engine
operation

11.
. Lube oil systems

Fuel systems

Water cooling systems(sea/fresh w.)
Steam, condensate, feed water systems
Oil waste burning

Air starting systems

Exhaust systems

Separators

2. for  Ship
operation

. Bilge, Ballast systems

Trim compensation systems

Tank heating

Sounding, overflow, filling, air pipes
Other(scupper systems etc.)

Pumps and compressors

3. for Cargo
operation

. Liquid gas loading systems
. O1l loading systems
. Products loading systems

Other loading systems

. Inter gas systems

. Cargo hold heating/cooling
. Tank cleaning drying

. Hydraulic systems

Loose tanks
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for Tanker

RO-RO equipment
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41. Room heating
42. Fresh water generation
43. Fresh water distribution
44, Seawater systems
4, for o
. 45. Sewage systems Valves and fittings
Accommodation . '
46. Swimming pool systems
47. HVAC heating/cooling systems
48. Cold store systems
49. Other(waste handling, laundry, etc.)
Auxiliary system aggregates
, SL. Water systems Heaters and coolers
5. Fire | 52. Foam systems :
. Filters, cleaners
fighting, deck | 53. Steam systems Fire Fighting equioment
washing 54. Gas systems(co2, inter gas, halon, jrentng outnmer
powder) Main engine accessories
Special liquid gas equipment
13 HVAC HVAC systems HVAC
systems
1. for Dry cargo Cranes ets. sucker, conveyors, cargo lift
2. for Bulk cargo
Cargo 3. for Container Hatch covers
14 .
systems 4. for Gas carrier
5.
6.

for Fishing vessel

Cargo hold outfitting
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LNG/LPG tanks
7. Dredgers Fishing vessel equipment systems
8. Reefer vessel Special equipment for dredgers
9. Construction, production vessel Special equipment for construction vessels
Lashing equipment
Frames, walls, staircases
1. Prepared cabins Doors and openings
. 2. Gallery and cafeteria systems Lifts
Accommodation f T . -
15 systems 3. Loun.ges, dining room systems . Sanitation objects and appliances
4. Special room systems(Theatres, casino, etc.) Electric domestic appliances
5. Ship functional room system Furniture and decoration
Workshop outfitting
Special offshore equipment
16 Others Others Spec%al underwater equipment .
Special navy systems, acoustics and
weapon systems
Steel plates/profiles
Steel-pipes
Non—ferro metals
17 Materials Materials Rubber and plastics

Glass and Ceramics

Textile products

Assembly material
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Welding material

Paint and coatings

Insulation material

18

Subcontracts

Manufacturing and assembly

Steel section and modules

Pipes and pipe sub—assemblies

HVAC ducts and sub—assemblies

Electrical installation

Insulation

Painting

Joinery

Scaffolding

Cleaning

Casting of metals

19

Subcontractors

1. Engineering+design
2. Test, control, authorities

3. Special shipyard  services(transport, maintenance, waste,

handling, etc)

4. Supply chain support, consulting, IT services, R&D, etc.

Classification, type approval

Model testing, CFD

Conceptual design

Construction drawings

R&D institute university

Authorities

Associations

Supply chain support, consulting

Computer services

A5

: BALance technology consulting(Competitive position and future opportunities of the European marine supplies industry ,2014)
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e ;f;g‘goT N 02| 02| 031 03| 03| 03| 06| 00| 0%, 00| 06| 0M| -0m@| 06| 00| 05| 02
=77 Egol=
B L/814871‘21 ] 100 | -100 | -100 | -100| -100| -100| -097 | 09| 09| -094| 09| 08| 07| -014| -031| -018| -008
71631;;; 04| 03| 015| O0IL| =001 | -004| -002| 006| -012| 001 | -016| -018| -031| -037| -029| -02| -018
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S= MR LY MES HEh= MSCA Z1f

Clgge 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
7 iO 0 022 022 030 033 042 032 040 046 050 049 040 060 053 036 033 042 031
%82(]);(? -100 | -100 | -100| -L0OO | -1L00| -100  -LOO | -100 | -100 | -100{| -100| -100| -100| -100| -100| -L00 | -L0OO
i 24%6913%% 042 | -034 039 052 030 016 06| 0| 09| 04| 086 02| 0O, 074, 04| 049, 033
bk gj}gl a4 092 | -100| -100| -L00| 09| -100| 0%, 097 | 02, 097 | 08| 0H| 0RN| 00| 09| 08| -0
= 343}8?0 a4 -100 | -0 | -100| -L00 | 08| -0& 04| 0% | 062 006 | 06| 02| 00| 08| -030| -071 -053
-+ 8‘#21(?;%9 (;i] 4 0% | 0% | 097| 08| 0% | 09| 0%, 0B| 02| 06| 040 | 011 011 | -016| -002| -013| -0
%A g}g/jx 0;%713 T 036 | -014 0.08 011 006 0.31 041 034 02 006 010 008 003 | -002| -001 012 | 002
w=A 9};’; 0;%;3 EE 017 013 002 | -017 | -003 002 017 021 033 032 027 028 001 00 001 | 001 -001
HEA 854(121511;N0] &) -100 | -100 | -100| -L0OO | -L0O | -100 | -L00 |, -100 | -100 | -100 | -100| -100| -100| -100| -100| -L00 | -L0OO
HEA 854(121511;\]1 ) -100 | -100| -100| -L00| -LOO | -034| -033 0% -1L00| -L00| -023| -L00| -047| -068| -100 | -014 033

B H 2 2 32 (1100kw
o] 3}) -100| -100| -100| -L00O | -L00| -100| -L00O | -100| -100| -100| -100| -100| -100| -100| -100| -L00 | -L0O

8341121
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HS

Gl 2001 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 2012 | 2013 | 2014 | 2015 | 2016 | 2017
B 22282 (1100kw
z3) -1.00 | -100 | -100 | -L00 -1.00 | -100 | -100 | -1L00 -1.00 | -100 | -100 | -1L00 -1.00 | -100 | -100 | -L00 -1.00
841122
ZEH] 3
7h=H L8(45§X1X§1<W °1sh -1.00 | -100 | -100 | -1L00 A0, FLO0 Y I~ & =100 -1.00 | -100 | -100 | -L0O -1.00 | -100 | -100 | -1L00 -1.00
H] B
7heH L8(45§X1X§;W D -1.00 | -100 | -100 | -L0O -1.00 | -1L00 | -100 | -L0O -1.00 | -100 | =100 | -1L00 -1.00 | -100 | -100 | -1L00 -1.00
2 Ivak=]
gjﬂ—é;(r) 0| 08 | 05| 014 0.00 08| -010 | -043 040 | 03| 034 | 039 030 | -0 | 037 | -021 -0.09
2
84?;6?39 046 | 04| 077 057 08| 00| 073| 09| 08| 0% | 021 -092 007 | 0™ 07| 07 03
71 ?4779]87;] " -061 -016 | 028 0.01 0.07 0.06 0.00 017 027 0.03 005 | -001 014 0.07 004 | 019 019
. V. = BB 3E
i /;f;;goT SOl 02| 0| 041 06| 042] 04| 004 | 03| 019 024 | 001 | -001| -021| 03| 02| 03| 0H
= ] - ’:_IT =
- &8712] °! 100 | -100 | 100 | 100 | -L00 | -100.| 018 | 002| 05| -012| 006| 046 02| 0BV| 06| 06| 05
ﬁ;&gl ;E)T 038 | -062| 066 | 03 027 | -033 | -021 028 028 | 04| 03| 014 014 | -016 | -010 | -0 006

- 123 -




S= MR MY MES HYE MSCA Zof

Clgge 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
7 iO 0 -001 008 005 008 007 003 002 | 004 | -001 008 003 006 006 015 023 013 004
%82(]);(? -100 | -100 | -100| -L0OO | -1L00| -100  -LOO | -100 | -100 | -100{| -100| -100| -100| -100| -100| -L00 | -L0OO
i 24%6913%% 02 040 029 015 023 057 041 | 016 020| -028| 04, 02| 014, -010 029 | 007 017
bk gj}gl a4 094 | -100 | -097 03| 061 | 0| 073 06| 08, 0N, 04| 0B, 06| 0H| 08| 08| -0
= 343}8?0 a4 067 | -00r | -032| 08| -100| -100| 0%, 064| 08| O0L| 09| 0PV| 08| 05| -100| -100| -09
-+ 8‘#21(?;%9 (;i] 4 09| -100| -100| -L00 | -L00| -100| 09| -100| 08| 0B | 09| OB | 02| 04| 0B8] -071 -084
%A g}g/jx 0;%713 T 008 011 015 009 009 019 024 021 018 011 012 015 012 018 022 013 008
w=A 9};’; 0;%;3 EE -057 | -051 | 046 | -031 02| 00| 016 013 04| -020| 020, 00| 02| -015| -007| -013| -017
HEA 854(121511;N0] &) -100 | -1L00 | -100| -L00 | -LOO | -100| -L0OO | -096| -100 007 | -100 | -1L00 0% | -L00| -L00| -L0O| -100
HEA 854(121511;\]1 ) -1.00 020 | -100| -100| 04| -L00| -100| -L00| -L00| -045 009 | 04| 06| -100| 046 | 03| 08

B H 2 2 32 (1100kw
o] 3}) -1.00 00| -100| -100| -L00O| -L00| -L0O| -L00| -100| -100| -100| -100| -100| -100| -100| -1L00 | -L0OO

841121
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HS

Gl 2001 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 2012 | 2013 | 2014 | 2015 | 2016 | 2017
B 22282 (1100kw
z3) -1.00 | -100 | -100 | -L00 -1.00 | -100 | -100 | -1L00 -1.00 | -100 | -100 0.76 -1.00 | -100 087 | -100 -1.00
841122
2Bl 3
7h=H L8(45§X1X§1<W °1sh -1.00 | -100 | -100 | -1L00 A0, FLO0 Y I~ & =100 -1.00 | -100 | -100 | -L0O -1.00 0.01 061 -1.00 -1.00
H] B
7heH L8(45§X1X§;W D -1.00 | -100 | -100 | -L0O -1.00 | -1L00 | -100 | -L0O -1.00 | -100 036 | -L00 -1.00 | -100 | -100 | -1L00 -1.00
2 Ivak=]
;4'11—8;;6 0| 08| -061 -0.39 068 | 027 026 022 06| -013| 020 | 023 024 | -006 020 011 0.01
2
84?;6?39 -0.02 011 -030 | 066 02| 04| 03| 0% | 08| -091 09 | 0% 02| 0% | 097 | 097 -093
4 2}4779]87;] " 029 | 048] 029| 036 031 023 | 03| 039 04| -031 -030 | 012 019 | 02| 04| 03 -040
. y = H B 3L
I /glgj;gg;()_r = 0.08 015 017 039 041 051 052 045 034 039 034 030 034 038 039 036 041
=27] & =
T 348712] °l -1.00 | -100 | -100 | -L0O -1.00 | -100 023 023 012 028 030 0.06 015 028 019 | -011 0.07
74{1){)31;3 011 | 045 | -058| -0 | -002| 08| 02| -08| -016| -016| 02| -013| 008| 006| -003| -006| -013

- 125 -




=2 ZMIIRN MY ME= Het= MSCA Z1t

o 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
731:*&00 072 | -077| 067| 063| 06| 037 | 05| -051| 006| 00| 037| 04| 00| 0B| 07| 03| 006
Z&;? 087 | 087 08| 08| 0%| 0| 08| 0% 08| 07| 084| 0% | 045 -100| 08| 08| 023
7! 24%6£%% 050 | -012| 043 | 030 | 05| 01l | 046| -016| 00l | -031| -066| 00| 03| 03| 021 00| o0l
%%3433}7;]1 a 08| 0% | 08| 08| 085 | 02| 08| 08| 06| 07| 07| 07| 0B | 0B | 06| 06| -064
w= ?jﬁo A 017 | -057| 053 | -066| 03| 06| 045 | 04| 03| 03| 05| 07| 0B| 08| 021 0B | o0l
. ;igéggm 021 | -031| 03| 02| 03| 02| 014| 08| 02| 021| 02| 02| 037 05| 05| 08| 08
%%@agogé? FEE | 0m | 0@ | 058 | 054 | -051| 00| 046 | 00| 050 | 03| 031 04| -054| 057 | 0F| 047 | -054
%%ﬁﬂgjogég TEE L 01| 0| 02| 0% | 00| 027 | -018| 013 | -007| -038 | -037| -018| 0| 03| 02| 02| -013
e 54;2151111\101 Bl 0| w0 | 100 | 100 (100 100 | 100 | 100 | 100|000 | 100 | Lo | Lo | Lo | 100 | 100 | -100
e iﬁ?;NzﬂH 100 | <049 | 100 | o0& | -100| -100-| -100| 10| -100| -100| -L00 | -100 | 100 | -100 | -100| -L00 | -100

EEEEE BTN
olah) 100 | -100 | <100 | -100 | -100| 100 | -100 | 100 | -100 | -100| -L00 | 08 | 100 | -100 | -100| 100 | -100

841121
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HS

Gl 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Bl 5 2 2 (1100kw
B -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
341122
7~ o] 3]
h=H 8(45;)(1)(;1;\)\/ 13h 0.02 0.70 -046 -0.32 -024 -034 -0.18 034 0.10 080 067 053 0.00 030 0.76 046 068
2~EHl ESuU
7HeH 5545?(1)21;” h -1.00 -1.00 -1.00 092 -093 037 -051 -057 041 037 -041 062 073 0.38 0.39 052 04
2 vak=]
gjll—é;?) 029 0.19 021 012 -002 -0.01 0.02 0.02 -0.12 -005 -0.06 -0.11 -0.28 -019 -0.16 -0.01 -049
=
84?;6?39 -003 029 051 0.16 0.01 -059 -044 -0.06 032 052 053 044 -049 -091 024 -057 -0.74
d 2}4779]87;] N 034 0.37 041 045 045 043 0.09 012 0.13 0.06 0.06 -0.07 -0.06 -015 -012 -0.17 -0.23
e ;j;;go_r N 0.06 012 032 0.37 0.38 028 0.05 0.12 007 -002 -004 -003 -003 -0.10 -0.11 -0.12 -0.22
=77 Egol=
e ;148712] ] -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 032 0HA 033 024 037 043 021 0.09 023 033 0.60
ﬁg];(;;glg];g 024 022 024 031 027 020 012 0.38 0.17 023 0.18 0.08 -0.06 -009 0.03 011 0.02
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2= ZMIIAN MY ME=S HS= MSCA 21t

Clgge 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
7 iO 0 0.00 043 011 013 -L00| -03%0| 052 | 03| 0% | 061, 04| 042 001 | 09| 070 | 02 015
%82(]); (?L] -100 | -100 | -100| -L00 | 08| -0I3 013 | -L00 | -097 020+ -092| -100| -015| -L00| 09| 09| -100
i 24%69?: = 027 | -037 | 005 013 030 027 023 012 | 004 | -010| -001 001 019 | 09| 052| 02| 046
bk 343}7;]1 a4 08| -091| 093 092| 08| 03| 092, 00| 0B 04| 08 | 08 087 | 080 | 06| 06| 07
= 343}8?0 a4 020 044 031 0.24 033 014 031 039 044 040 037 017 037 029 024 019 | 003
-+ ;igég (;i] 4 049 | -027 | 015 | -041 -031 | -016 | -006 007 017 030 020 002 00 | -007| -021| -009 007
=24 g}g/jx 0;%713 T 04| 046 03| 02| 03| 08| 02 019 04, 00| 011 00| 017 02| 026| 08| -030
w=A 9};’; 0 ;%;ﬂ EE 048 | 049 | 0% | -047 | 057| 0465 | 038, 02| 017, 02| 02| 04| 032| 03| 04| -04 -033
HEA 854(121511;N0] &) -100 | -080 | -100| -L0O o6r | -0% | -100| -L00|{ 02| -100| -L00 |, -100| -100 | -100| -100| -100 | -100
HEA iﬁ?;NiﬂH -100 | -100 | -100| -L00| -043| -100| -100 | -100| -100| -100 | -100| -100 | -100 | -1L00 057 | -100 | -100

B H 22 32 (1100kw
o] 3}) -100 | -100 | 09| -L00| -L00| -100| -L00 | -100| -100| -100| -100| -100| -100| -100| -100| -L00 | -L0O

841121
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HS

Gl 2001 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 2012 | 2013 | 2014 | 2015 | 2016 | 2017
B 22282 (1100kw
z3) -1.00 | -100 | -100 | -L00 -1.00 | -100 | -100 | -1L00 -1.00 | -100 062 064 0™ | -100 | -100| -L00 -1.00
841122
2Bl 3
7heH 5545;)(1X§I<W °1ah -1.00 | -100 | -100 | -092 0% | -100| -064| -100 -1.00 | -0 | -100 | -1L00 -1.00 | -100 | -100 | -1L00 -1.00
2~EH] B
7h=H L8(45§X1X§;W h -1.00 | -100 | 089 | -043 0.01 002 | 002 | -078 -067 | -100 | =100 | -0&9 -057 | -100 | -081 -1.00 -1.00
2 Ivak=]
;4'11—8;;6 048 | 04| 050 | -039 03| -016 | -010 0.09 0| 066 04| 0D 029 | 02| -009 | -003 0.00
2
84?; 6?99 0.6 007 | 061 -0.03 069 | 043 | 064 | -030 017 | -097 | 046 | 046 024 019 023 022 016
71eb 71 A - -
847989 009 016 010 010 0.09 0.09 023 021 016 024 021 018 014 015 015 019 02
e A FEE 5
847990 -0.02 0.02 010 0.07 0071 -001 0.09 0.08 011 0.02 005 | 003 0.01 -002 | 013 | -00 006
FA7] Edel= _ ~ _ il ', ki 5 5
48710 1.00 1.00 1.00 1.00 1.00 1.00 031 032 037 045 042 042 049 030 049 042 025
ﬁ;&;l ;E)T 010 017 0.09 011 013 012 0.03 0.02 0.06 013 014 009 0.07 0.06 001 0.03 0.03
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BE 5 %

FF -4 2AVAA AFS TSI A

st ZMIIAR] A MES TSI 23
Code 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
731%500 05 | 047 | 061 | 08 | 07| 08| -066| 058 | -064| -063| <061 | O | 0M| 05| 006| 08| -060
582(]);(? 100 | -100 | 100 | =100 | -100 | -100 | -100 | 100 | 088 | -100| -100 | -100 | 100| 09 | 07| 100 | 0%
! ?4%]6913%% 042 | 027 | 046 | 037 | 012 002 | 002| 03| 017| 09| 006 | 03| -011| -046| -036| -003| 021
%%343}7211 o 097 | 09 | 09| 0| -100| 0% | 098 -100| -100| -100| -100 | -100 | -09 | -100| -100| -100 | -L00
o 1?8?0 e 009 | 0% | 048 | 067 074| 048] 059| 07| 08| 08| 0% | 0™| 06| 06| 05| 064 070
) Eiggag(;ﬂ ¢ 08| 00| 029 018 02| 00| 03| -012| O0Il| -004| -023| 03| 02| -007| 008| 00| -009
%gﬁﬂgo%? TEE D 021 | om| o0z | 02| 03| 048 04| 0| 0z | -018| om| 0| 04| 04| 04| o4 | oM
%%ﬁﬂsio:ég FEE | om | 0m | 06| 04| 031 05| 02| 02| 02| 010 06| 08| 00| 01| 03| 03| 0%
e 54(121511;1\101 Bl | 0| 02| 100 | 077 | 03| 100 | 097 | 0% | 04| -100| 077 | 006 | 015| 015| -100| 036
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HS

Gl 2001 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 2012 | 2013 | 2014 | 2015 | 2016 | 2017
E = 3
HEA 54(121511;\]* ) -041 -047 | 020 | 042 024 | -002 001 049 027 | 04| 012 | 03 -002 | -011 -067 | 027 -0.20
B R 2292 (1100kw
o] 3}) 0% | -100 | -100 | -L00 016 | -09% 002 | -001 04 | 081 -040 047 04| 0% | 09| 0% -021
341121
B 22292 (1100kw
Z3}) -1.00 | -100 100 | -1.00 029 | -100 | 099 | 023 -1.00 | -0& | 097 | -100 -1.00 | -090 | -090 1.00 -1.00
841122
PR=I] 3
7t 5545;)(1)(§1<W °1en 0B | 08| 08| 0% 08| 08| 067 | -060 08 | -080 | 070 | -092 092 | -081 097 | 0% -021
2~E]H] Ex
7h=H L8(45§X1X§;W D 02| 08| 09| -091 093 | 08| -100| -L00 | -L0O| -L00| -08 | -071 097 | -0 | 041 -081 0%
2 vak=
;11—8;;{) 0B | 07| 0719 | -08 03| 06| 064 063| 049 | -041 043 | 024 029 | -023 | -003 0.00 010
2
84?;6?39 0& | 04| 012 | -070 039 | 0% | 033 | -021 046 | -033 | 04 | 04 0% | -018 | -039| -0I8 -0.03
e AT - : . -
847989 046 | 03| 043 | 03I 03% | -0 007 | -003 013 0.00 011 019 013 | -001 0.06 027 051
71EF VAR
217900 014 | -013| -010| -009 | -004| -004| 021, 019 02| 00| 010| 017 024| 03| 02| 04| o0&
=27] & k=)
e Q48712] °l 0.00 0.00 0.00 0.00 0.00 000 | 080 | 098 09| 0&B | 0™ | 0B 081 -077 | 071 077 0™
72{);1 ;E)T 03| -0 | -061 054 -051 -043 | 031 034 02| -019| 02| 0I5 -007 | -013 | -008 | -001 011
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S= MR MY MES TSI 22

Clgge 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
73 1%;0 0 092 092 089 087 0% 0% 093 097 0% 089 09% 087 087 083 092 0% 097
%82 (]);(‘)ﬂ 030 0.00 1.00 100 | -100 | -100 | -1.00 100 | 098 | -1.00 099 097 | -100 1.00 093 | -L00 0.00
=71 24%16913%% 0713 06| 07| 0B| 07| -074| -052 016 034 033 039 036 063 063 039 049 031
% 5490}7;]1 a4 086 | 08| 084 | 080 039 069 064 066 033 056 047 053 064 050 044 041 037
= 5490}8?0 a4 0| 092 091 0% | 094 09| 08| 02| 04, 04| 094 0N | 06| 0HB| 04| 06| 06
-+ ;iggg (;i] 4 020 | -024| 04| 050 03| 04| 048, 04| 051 | 05| 060| 046 | 04| -039| -022| -021 -033
=24 Q}E/jx 0;%713 T 0% | -062| 07| 071 054 051 | 037 | 02| 03| 03| 03| 020, 010 -006| -001 002 008
wEA g}g/jx 0 ;%;ﬂ TEE 019 | 02| 05| -003 010 031 029 017 021 028 031 045 047 045 055 054 0338
HuA 54(12151111\] °Ish) 09| 08| 0% | 081 064 -060| 08| 0%4| 047 | 08| 06| 064| 06| 04| 09| 02| 0N
HuA 854(121511;\]5 ) 057 | 081 | -068| 042 | 061 | -034| 069, 06| 061 | 0| 00| 0&4| 0| 04| 02| 02B| 0B

B H 2 2 32 (1100kw
o] 3}) -100 | -100 | -L00 | -031 -100 | 08| 058| -L00| 08| 03| -0, 0%B| 0B| 0HB| 09| 0PV | -100

841121
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HS

Gl 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
B 1 32 2 2] (1100kw
%z} 098 -09% -1.00 -1.00 -1.00 -1.00 -091 0.7 -1.00 -093 -0.70 -046 -1.00 -1.00 082 -1.00 -1.00
341122
2~EH] 3]
7heH 8(45?(1)(;11<W °1ah -1.00 0.33 -0.78 -1.00 -1.00 -1.00 -096 -0.74 09 -0HA -0.37 -0.53 0.8 -068 -0.75 -0.77 -0.9
2B =3
7heH L8(45§X1X;§W H -1.00 0.01 -063 -1.00 -097 -0.06 -0.57 0.5 -042 027 -0.24 082 -0.59 04 -063 0% -093
2 Ivak=]
511—8;;?) 06 -0.73 -0.76 -0.31 -06 -044 -0.30 =0 004 -0.05 -0.07 003 0.16 0.11 0.06 0.06 002
2
84?;6?39 028 -0.07 0.39 -071 020 047 049 025 -0.13 003 0.3 -0.11 -0.02 -0.3% -0.33 066 0.14
d ?4779]87;] N -091 -091 -0.89 -0.89 -0.83 -0 -0.78 0.9 071 -0.72 -0.73 -0.66 061 -0 049 044 051
e AT REE 1
847990 -0.72 -0.76 -0.75 031 071 -038 -042 024 0.3 034 -0.22 -0.16 -0.14 -013 002 -0.01 -0.04
=27 Byel=
848710 0.00 0.00 0.00 0.00 0.00 0.00 -063 060 06 -09 -0.75 -069 -0.70 -0.69 -062 -0.36 048
74;(;;1 ;E)T -090 -0 -0.83 -0.79 077 -0.76 067 -0.66 0.8 -0.56 051 043 047 -041 -0.35 0.3 -0.26
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=2 ZMIIAN MY ME= TSI Z

Clgge 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
7 1%;0 0 061 | -066| 04| 02| 068| 08| 08, 0| 0& | 0O | 08 | -091 0% | 08| 06| 0| 0&
%82 (]);(‘)ﬂ 1.00 1.00 1.00 1.00 097 09 084 09 005 1.00 1.00 1.00 100 | -039 085 100 | 045
i 24136913%% 050 051 0.74 074 0.76 066 073 059 074 081 083 077 074 081 080 081 078
bk 5490}7;]1 a4 09 09 099 1.00 09 09 099 09 09 09 099 09 09 09 099 1.00 09
= 5490}8?0 a4 0 081 063 081 076 084 080 087 083 092 085 083 091 093 086 083 067
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