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(5) With regard to the linkage between science and technology (science linkage), a large number of
Japanese papers are cited by patent families around the world (second most in the world).
Although the number of Japanese patent families citing papers is also the world's second largest,
these patent families account for only a small proportion of the total patent families of Japan.

In order to examine the linkage between science and technology (science linkage), information on
papers cited by patent families was analyzed. Japan ranks second in the world in terms of the number of
patent families citing papers by country/region. However, the number of Japanese patent families citing
papers accounts for only 9.5% of its total patent families, suggesting that Japan's technologies do not
cite scientific output as much as other countries' technologies do. On the other hand, the volume of
Japanese papers cited by patent families is second largest after the United States.

[Summary Chart 18] The number of patent families citing [Summary Chart 19] The number of papers cited by patent

papers: top 10 countries/regions families: top 10 countries/regions
005-2012 (To
ole co B ofp

0 e o.ofp

0 R
gio
1|us 100,720 383,812 26.2 1|us. 354,699 7,079,917, 5.0
2|Japan 46,790 494,925 9.5 2|Japan 78,187 1,821,236 4.3
3[Germany 41,606 242,606 17.1 3|Germany 69,747 1,826,813 38
4|France 22,506 89,106 253 4{UK. 69,129 1,824,576 38
5[UK 19,453 69,304 28.1 5|France 46,177 1,333,730 35
6[China 17,026 96,432 177 6|Canada 36,687 1,006,284 36
7|Korea 12,571 151,249 83 7|China 30,766 1,353,245 2.3
8|canada 11,918 45,748 26.1 8|ltaly 30,330 898,805 3.4
9|Netherlands 10,659 36,434 293 9|Netherlands 23,388 531,922 4.4]
10|India 8,922 26,194 34.1| | 10|Switzerland 20,599 401,594 5.1
Reference: Chart 4-3-2, Japanese Science and Technology Indicators 2017 Reference: Chart 4-3-3, Japanese Science and Technology Indicators 2017
(in Japanese) (in Japanese)
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(5) With regard to the linkage between science and technology (science linkage), a large number of
Japanese papers are cited by patent families around the world (second most in the world).
Although the number of Japanese patent families citing papers is also the world's second largest,
these patent families account for only a small proportion of the total patent families of Japan.

In order to examine the linkage between science and technology (science linkage), information on
papers cited by patent families was analyzed. Japan ranks second in the world in terms of the number of
patent families citing papers by country/region. However, the number of Japanese patent families citing
papers accounts for only 9.0% of its total patent families, suggesting that Japan's technologies do not
cite scientific output as much as other countries' technologies do. On the other hand, the volume of
Japanese papers cited by patent families is second largest after the United States.

[Summary Chart 18] The number of patent families citing [Summary Chart 19] The number of papers cited by patent

papers: top 10 countries/regions families: top 10 countries/regions
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2[Japan 44,622| 494,925 9.0% 2[Japan 26,890 1,821,236 1.5%|
3|Germany 39,488 242,606 16.3% 3|Germany 22,415 1,826,813 1.2%
4|France 21,316/ 89,106 23.9% 4{UK. 20,456 1,824,576 1.1%)
5[UK. 18,311] 69,304 26.4% 5|France 14,409 1,333,730| 1.1%)
6|China 16,056/ 96,432| 16.7% 6|China 11,335 1,353,245 0.8%
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Reference: Chart 4-3-2, Japanese Science and Technology Indicators 2017} Reference: Chart 4-3-3, Japanese Science and Technology Indicators 2017
(in Japanese) (in Japanese)
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(6) In the technological fields of "electrical engineering" and "general machinery," which account for
a large part of the composition of technological fields in Japan compared with the worldwide
levels of these fields, Japan's share of patent families citing papers tends to be low, in
comparison with the corresponding shares of the United States and European countries.

According to the share of patent families citing papers in total patent families by technological field,
the share of "biotechnology/pharmaceuticals” is high and the shares of "mechanical engineering" and
"transport equipment" are low in all the selected countries. As for the other technological fields relative
to each country's "biotechnology/pharmaceuticals”, each of the United States, Germany, France, and the
United Kingdom has a high share of patent families citing papers in the fields of "ICT," "general
machinery," and "electrical engineering," in comparison with Japan.

In the technological fields of "electrical engineering" and “general machinery," which account for a
large part of the composition of technological fields in Japan compared with the worldwide levels of
these fields (see Summary Chart 17), Japan's share of patent families citing papers tends to be low,
compared with the corresponding shares of the United States and European countries.

[Summary Chart 20] Technological field shares in the selected countries' numbers of patent families citing papers
(Relative value to "biotechnology/pharmaceuticals” in each country)

Biotechnology/pharmaceuticals
Chemistry 0.48 0.58 0.50 0.59 0.60 0.61 0.45
Bio/medical devices 0.37 0.43 0.38 0.41 0.41 0.38 0.33
ICT 0.22 0.36 0.41 0.41 0.36 0.27 0.18
General machinery 0.18 0.40 0.32 0.41 0.43 0.19 0.13
Electrical engineering 0.16 0.29 0.22 0.31 0.32 0.18 0.12
Mechanical engineering 0.09 0.15 0.09 0.11 0.13 0.12 0.08
Other 0.08 0.12 0.05 0.06 0.09 0.06 0.05
Transport equipment 0.07 0.08 0.06 0.07 0.08 0.08 0.04

Reference: Chart 4-3-5, Japanese Science and Technology Indicators 2017 (in Japanese)
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(6) In the technological fields of "electrical engineering" and "general machinery," which account for
a large part of the composition of technological fields in Japan compared with the worldwide
levels of these fields, Japan's share of patent families citing papers tends to be low, in
comparison with the corresponding shares of the United States and European countries.

According to the share of patent families citing papers in total patent families by technological field,
the share of "biotechnology/pharmaceuticals” is high and the shares of "mechanical engineering" and
"transport equipment" are low in all the selected countries. As for the other technological fields relative
to each country's "biotechnology/pharmaceuticals”, each of the United States, Germany, France, and the
United Kingdom has a high share of patent families citing papers in the fields of "ICT," "general
machinery," and "electrical engineering," in comparison with Japan.

In the technological fields of "electrical engineering” and “general machinery," which account for a
large part of the composition of technological fields in Japan compared with the worldwide levels of
these fields (see Summary Chart 17), Japan's share of patent families citing papers tends to be low,
compared with the corresponding shares of the United States and European countries.

[Summary Chart 20] Technological field shares in the selected countries' numbers of patent families citing papers
(Relative value to "biotechnology/pharmaceuticals” in each country)

Biotechnology/pharmaceuticals
Chemistry 0.48 0.58 0.50 0.59 0.60 0.61 0.44
Bio/medical devices 0.37 0.42 0.37 0.40 0.41 0.37 0.32
ICT 0.21 0.33 0.38 0.38 0.34 0.25 0.16
General machinery 0.18 0.39 0.32 0.41 0.42 0.19 0.13
Electrical engineering 0.16 0.28 0.21 0.30 0.31 0.17 0.12
Mechanical engineering 0.09 0.15 0.09 0.11 0.13 0.11 0.08
Other 0.08 0.11 0.06 0.06 0.09 0.06 0.05
Transport equipment 0.07 0.08 0.06 0.07 0.07 0.08 0.04

Reference: Chart 4-3-5, Japanese Science and Technology Indicators 2017 (in Japanese)

-17 -
FERBNOR—F5) 18




BE®R (BE HFEW)

(7) Japanese papers in the fields of “clinical medicine™ and "basic life sciences" account for a small
proportion of papers cited by Japan's own patent families, compared with "physics" and
"materials science"; such papers are instead cited by other countries' patent families.

The linkage between scientific fields and technological fields in the world shows that a large number
of papers cited by patent families fall within the scientific fields of "basic life sciences," “clinical
medicine," and " chemistry."

[Summarv Chart 211 Linkaae between scientific fields and technoloaical fields in the world

(1]
Scientific field Technical field
Electrical engineering
Chemistry ur
KcT
= ol
Matenial science — [T General machinery
Bhysics - 3] us
Computer science! Mathematics
Engineenng [l 2 E i I Bio/medical devices
Environment/Geescience = b
ns
(Clinical medicine ne
®o Chemistry
3

Basic life sciences Biotechnology/phamaceuticals

-eu_- Mechanical engineering
— Transportequipment

T Other

Reference: Chart 4-3-6, Japanese Science and Technology Indicators 2017 (in Japanese)

With regard to which countries' patent families cite Japanese papers in each scientific field, a large
number of papers in "physics" and "materials science" are cited by Japan's own patent families (46.9%
and 42.2%, respectively). On the other hand, Japan's papers in "clinical medicine™ and "basic life
sciences” account for a relatively small proportion of papers cited by Japan's own patent families
(17.3%, respectively); such papers are instead cited by countries other than Japan.

While the number of papers in "clinical medicine™ has been increasing (see Summary Chart 15), the
share of "biotechnology/pharmaceuticals” in the number of patent families is low despite the fact it is
the technological field that cites such papers the most (see Summary Chart 17). For that reason, the
current situation suggests that Japan's scientific knowledge is possibly not being sufficiently utilized by

its own technologies.
[Summary Chart 22] Countries whose patent families cite Japanese papers

m Japan mus. Germany mFrance mUK. m China Korea

Chemistry

Material science

Physics

Computer science/Mathematics
Engineering
Environment/Geoscience
Clinical medicine

Scientific field

Basic life sciences

Reference: Chart 4-3-7, Japanese Science and Technology Indicators 2017 (in Japanese)
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(7) Japanese papers in the fields of “clinical medicine™ and "basic life sciences" account for a small
proportion of papers cited by Japan's own patent families, compared with "physics" and
"materials science"; such papers are instead cited by other countries' patent families.

The linkage between scientific fields and technological fields in the world shows that a large number
of papers cited by patent families fall within the scientific fields of "basic life sciences," "chemistry,"
and "clinical medicine."

[Summary Chart 21] Linkage between scientific fields and technological fields in the world
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Reference: Chart 4-3-6, Japanese Science and Technology Indicators 2017 (in Japanese)

With regard to which countries' patent families cite Japanese papers in each scientific field, a large
number of papers in "physics" and "materials science™ are cited by Japan's own patent families (48.1%
and 40.9%, respectively). On the other hand, Japan's papers in “clinical medicine" and "basic life
sciences" account for a relatively small proportion of papers cited by Japan's own patent families
(29.8% and 32.0%, respectively); such papers are instead cited by countries other than Japan.

While the number of papers in "clinical medicine™ has been increasing (see Summary Chart 15), the
share of “biotechnology/pharmaceuticals” in the number of patent families is low despite the fact it is
the technological field that cites such papers the most (see Summary Chart 17). For that reason, the
current situation suggests that Japan's scientific knowledge is possibly not being sufficiently utilized by
its own technologies.

[Summary Chart 22] Countries whose patent families cite Japanese papers
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Chemistry
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Basic life sciences

Reference: Chart 4-3-7, Japanese Science and Technology Indicators 2017 (in Japanese)
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1996 229 99 - 37 305 25 57 214 03 25 06 00 00 1996 229 9.9 - 37 30.5 25 5.7 214 0.3 25 06 00 0.0
1997 227 1.7 - 45 320 24 52 18.3 03 21 0.7 00 00 1o07 227 " - 45 320 24 52 183 03 21 o7 0o 00
1998 230 115 - 6.6 372 15 50 138 0.1 11 0.2 00 00 1098 230 e - 66 312 I 50 198 o1 11 02 0o 00
1999 230 104 _ 51 403 17 55 125 o1 1 03 00 00 1999 230 104 - 5.1 40.3 17 55 125 0.1 11 03 00 0.0
2000 21.7 11.2 - 46 443 13 6.0 98 0.1 0.7 0.2 00 0.1 2000 217 12 = 48 443 13 60 98 o o7 02 00 0!
2001 o6 129 = 25 254 5 59 92 o1 08 01 00 00 2001 196 129 - 45 454 15 59 9.2 0.1 08 0.1 00 0.0
2002 175 173 - 42 443 12 6.4 83 00 06 0.1 00 0.1 2002 175 173 - 42 443 12 o4 83 00 06 ot 0o ol
2003 16.2 192 - 39 45.1 10 712 6.8 00 0.6 0.1 00 00 2003 162 192 - 39 451 o 72 68 00 06 o1 00 00
2004 147 242 _ 35 420 10 79 58 00 07 o1 00 00 2004 147 242 - 35 420 1.0 79 58 0.0 07 0.1 00 0.0
2005 143 225 - 32 445 09 85 53 0.0 06 0.1 0.0 0.0 2005 143 225 - 32 445 09 85 53 00 06 ol 00 00
2006 129 194 = 37 182 Iy 99 45 00 05 o1 00 o1 2006 129 19.1 - 37 482 10 99 45 0.0 05 0.1 00 0.1
2007 115 171 - 46 52.1 0.9 92 40 00 05 0.1 00 00 2007 s 11 - 48 521 09 92 40 00 05 ot 0o 0o
2008 14 157 _ 44 545 10 87 37 00 06 o1 00 01 2008 11 157 - 44 545 10 87 37 00 06 0.1 00 0.1
2009 109 169 _ 42 532 0 10.1 30 00 05 o1 00 o1 2009 109 16.9 - 42 532 10 101 30 0.0 05 0.1 00 0.1
2010 109 171 - 44 534 08 10.1 21 0.0 04 0.1 0.0 0.0
T — s S | NS T NN YR | S T " P Y Y Y Y o Y Y WY
S SU— DB EITONTIE. AXE 4 EDTH=HIL/— ESHE. E:TURITS ORIV TR KXE 4 BOTI=NL/ M ESHR. .
e T T ettt FOH MM FFO) PATSTAT(016 2B S— U R1C, HEH - SHRER R L.

% 4-3-2 HXEEIHLTVANST YR I7IU—8: E 6L 25 HE - Hils & 4-3-2 WXESIALTWASNRTUMI7EY—8: I 25 HE- i

2005-20124 (& &HE) 2005-20124E(A 5HE)

(AR )‘C’E%IFHLTL\%/;E)F??JJ—ﬁ B®NRTUET7 @y (A)Eﬁi%%lﬁﬁl;cuég‘gggﬁu ®STURIT oy
BHOIUE SIS EDH =, i 2 % SY—HITHD
PR Ry pWoRe 777 IS AT COVR T
100,720 . 1 1 24.6%
BA 46,790 12.6 2 95| 23 BA 44,622 12.7 2 9.0% 23
KAy 41,606 1.2 3 171 21 (N 39,488 1.3 3 16.3% 21
TSR 22,506 6.0 4 253 16 TSR 21,316 6.1 4 239% 16
AF)R 19,453 5.2 5 28.1 8 AFR 18,311 5.2 5 26.4% 8
thE 17,026 46 6 177 20 hE 16,056 46 6 16.7% 20
BE 12,571 34 7 83| 24 BE 11,874 34 7 7.9% 24
5 11,918 32 8 26.1 15 Hh+45 11,224 32 8 245% 15
ez 10,659 29 9 293 7 e 9,964 28 9 27.3% 6
AR 8,922 24 10 34.1 1 AR 8318 24 10 31.8% 1
ZAR 8,697 23 11 27.3| 10 AAR 8,201 23 11 257% 10
15)7 7,532 20 12 16.7| 22 157 7,121 20 12 15.8% 22
R)T—TFY 6,984 1.9 13 264 13 AYI—TY 6,560 1.9 13 248% 13
N)LF— 5,370 1.4 14 33.0 2 R)LE— 5,090 15 14 31.2% 2
A—R+S)T 4,607 12 15 306 4 F—RASUT 4,366 1.2 15 29.0% 4
ARSI 4506 1.2 16 271 1 ARAY 4220 12 16 29.1% 3
ARAY 4,445 12 17 30.7 3 ARSI 4,179 1.2 17 25.1% 12
AL 4,027 1.1 18 50| 25 ‘L 3,711 1.1 18 46% 25
Pt 3,445 0.9 19 229 18 F—AN)T 3,263 0.9 19 16.9% 19
A—R)T 3,444 0.9 20 17.8] 19 TUR—Y 3211 09 20 27.7% 5
TUR—Y 3,400 0.9 21 29.3 6 T4USUK 3,203 09 21 21.3% 18
=D 2,329 0.6 22 276 9 D4 2,193 0.6 22 25.9% 9
SUAR—L 2,020 0.5 23 268| 12 UK=L 1,908 05 23 253% 11
Iy — 1,430 04 24 23.6 17 JILHT— 1,360 04 24 22.5% 17
FAILTE 1,366 0.4 25 29.3 5 TAILSUE 1,270 0.4 25 27.2% 7
E: IR =D F—RAR— i 2 =5 ot R VEELD T, 5 \ ¥ B ST AN i - = SE A N N}
ST i A PP e R i el e AR A R A R s Derwert Inovatien ndex 2016 1 BB 18 B A A S B Tl L O ez TLgn
-215- -215 -

(RFRRO~ =) 21 RO A—DF ) 22




Et BE®R (M%)

(LB FHE A>TV B TR A B D, /ST U I7IY— MDD B A, RAE, FEEOLTNICLDLDADRFLTLVEN, BHEHYUME

EEALT,
FH: BRNHEEEFT O PATSTAT(2016 S/ N—TaY), 95N A k-7 F1)T 49X Web of Science XML(SCIE, 2016 43R/ \—Ya2), HSURA-FFUT
1% R Derwent Innovation Index(2016 4F 1 B {lith)& (<, 2P ElT - PHTBGRBA R A KA.

£ 4-3-3 INTUR D7) —IZI S TLAEXH: L4 25 HE - thig

198120124 (& 5HE)

(C)3TURI7E)—IZEI AN TLD R (O} 3¢ (= 0
BEhIU H&5H5(C)D S8
B Iy RSy A&
KE 354,699 36.2 1 5.0 2
BA 78,187 8.0 2 43 7
e 69,747 7.1 3 38| 12
#E 69,129 7.1 4 38| 14
TSUR 46,177 47 5 35 16
Hh+5 36,687 3.7 6 36| 15
thiE 30,766 3.1 7 23| 21
A15)7 30,330 3.1 8 34 18
T4 23,388 24 9 44 4
ZAR 20,599 2.1 10 5.1 1
A—RS)7T 18,870 1.9 11 3.1 19
&E 18,054 18 12 4.1 10
ARAY 17,724 18 13 28| 20
AYI—To 17,475 18 14 42 9
~NLF— 12,400 1.3 15 43 5
E2S 11,071 11 16 18] 22
ARSI 10,652 1.1 17 43 6
"L 10,040 1.0 18 34| 17
Fov—4 9,451 1.0 19 43 8
F—AR)T 8,132 0.8 20 4.1 11
T4 FUR 7,237 0.7 21 338 13
av7y 6,900 0.7 22 08| 25
IITIL 5,470 0.6 23 150 24
R—ZK 5,329 05 24 17 23
SUHR—=IL 4,778 05 25 46 3
E:R4A-3-2EFL,

-216-
RERNDOR—FKS) 23

HEt EIERT (METH)

(ZB/NFHE A>TV B TR A B D, /ST U I7IY—M D DB, REE FEEOLTNICLDLDOADRFFLTLVEN, BHEHYUNE

EEMALT,
B BRNFEEFT O PATSTAT(2016 ] N—2aY), 95 R A k-7 F1)F 14X Web of Science XML(SCIE, 2016 43R/ \—¥a2), HSUYRA-FFUT
49 Derwent Innovation Index(2016 4F 1 A& E (2, B2 - P BERBE A AR,

£ 4-3-3 NTUR D7) —IZBI SN TLAEXHE: L1457 25 HE - ihig

1981-20124(&5HE)

(C) TR T7R)—ITB IS TL SRS (OF: 3¢ (= OO
BHAIUE HH5H(C)D S5
217 HRY &
KE 106,593 345 1 1.5% 4
ZFN 26,890 8.7 2 1.5% 5
Ry 22,415 7.3 3 1.2% 13
EE 20,456 6.6 4 1.1% 15
TSV 14,409 4.7 5 11% 17
thiE 11,335 37 6 0.8% 21
h+45 10,885 35 7 1.1% 16
15)7 9,235 3.0 8 1.0% 18
&®E 7,306 24 9 1.7% 2
*+Io5 7,226 23 10 1.4% 8
AR 6,515 2.1 11 1.6% 3
F—RRSUT 5614 1.8 12 0.9% 19
ARAY 5577 18 13 0.9% 20
RAY)T—TY 5228 1.7 14 1.3% 11
‘L 4,080 1.3 15 1.4% 6
AR 3,945 13 16 0.6% 22
NLF— 3911 1.3 17 1.4% 7
ARSIV 3,136 1.0 18 1.3% 10
FUI—Y 2,801 0.9 19 1.3% 9
F—RRUT 2,448 038 20 12% 12
av7y 2,391 0.8 21 0.3% 25
PN 2,266 0.7 22 1.2% 14
SUAR—IL 1,867 0.6 23 1.8% 1
ITIL 1,749 06 24 05% 24
K=K 1,728 0.6 25 0.5% 23
ERL,

-216-
(REBNOR—TFK ) 24




EIE®R (TR

F 4-3-4 TEEROFP LD DY
(NAXOEEFBEL STUFI7I—EORTH

#ratsk

(BEGT 80

INFURTFS WXEEREE
—E BA KE By I5VR EE FE BE it
EES 49275 84,359 16,401 8222 14,943 6,188 6,665 186,053
*E 84,594 606,600 83,308 49,895 96,566 26,721 16,716 964,400
R4y 21860 122,732 36,601 13,926 25876 6,910 4105 232,010
TR 13,330 75551 14494 18488 16,534 4,641 2,715 145753
EE 14,571 88,614 15112 9622 26,898 4,555 2,451 161,823
hE 12,568 72,132 10,202 5949 12,158 6,947 2,884 122,840
EE 5677 26,660 4,222 2,426 4,041 2,648 4,746 50,420
it 201,875 1,076,648 180,340 108,528 197,016 58,610 40,282 1,863,299
BATURI7IY—ENEDEDHXZESIALTLSDH
IRFURTFS BXEEEE
Y—HE =B KE B4y ISR EE HE B2E Ey
ZEN 26.5% 45.3% 8.8% 4.4% 8.0% 3.3% 36%  100.0%
KE 8.8% 62.9% 8.6% 5.2% 10.0% 2.8% 1.7%  100.0%
K1Y 9.4% 52.9% 15.8% 6.0% 11.2% 3.0% 1.8%  100.0%
TIUR 9.1% 51.8% 9.9% 12.7% 11.3% 3.2% 1.9%  100.0%
HE 9.0% 54.8% 9.3% 5.9% 16.6% 2.8% 1.5%  100.0%
thE 10.2% 58.7% 8.3% 4.8% 9.9% 5.7% 23%  100.0%
E 11.3% 52.9% 8.4% 4.8% 8.0% 5.3% 9.4%  100.0%
COBEDRIXMNEDED /AT I7I)—IZ5IASA TS DN
WXEE INTURD7SY—E
FEE BA KE R4y I35V ZE FE [E] it
BA 24.4% 41.9% 10.8% 6.6% 7.2% 6.2% 2.8%  100.0%
*KE 7.8% 56.3% 11.4% 7.0% 8.2% 6.7% 25%  100.0%
KAy 9.1% 46.2% 20.3% 8.0% 8.4% 5.7% 23%  100.0%
ITIUR 7.6% 46.0% 12.8% 17.0% 8.9% 5.5% 22%  100.0%
®E 7.6% 49.0% 13.1% 8.4% 13.7% 6.2% 21%  100.0%
hE 10.6% 45.6% 11.8% 7.9% 7.8% 11.9% 45%  100.0%
B2E 16.5% 41.5% 10.2% 6.7% 6.1% 7.2% 11.8%  100.0%
i 4-3-2 ERIL,
A& 432 LRALC,
& 4-3-5 BT HRIRXESIALTLS /AT R I7I)—BOEE
(A T4 B RIEI &
(B : %)
it 8 =B KE Bq4y  I5VR EE FE LEES|
BERIR 6.7 19.1 13.4 21.2 225 10.4 53
TESRBISHAMT 9.3 238 250 287 257 15.6 78
—figtkss 75 26.4 19.8 28.8 300 11.3 5.7
N7 EERER 15.3 28.2 23.1 283 29.0 22.0 145
(== 20.1 38.4 31.1 40.9 422 35.7 19.7
NAATH/AS— EER 415 65.8 61.6 69.3 70.3 58.5 44.0
IS 3.7 9.9 5.6 7.7 9.2 6.8 35
ik AR 2.7 5.2 40 49 54 47 1.8
ZDfth 32 7.6 34 43 6.4 34 2.0
-217 -

REENDOR—TFE) 25

BIERT (M5t

itk
% 4-3-4 TEERO P LEHFDO DAY
(NHRXDZEBEFRBEENTURI7I—EORTH
(BT 4 30)
INTURTFR MXEEFEE
Y—E BA KE 4y IIVR EE HE BE it
BA 13,021 22,643 4451 2,379 3,967 2,334 1,659 50,454
*E 11,043 71,128 10,240 6,247 10,763 4,633 3067 117,121
Ry 4584 21867 8,492 2,887 4,596 1,793 1,089 45308
ITIUR 2579 11,818 2,737 4325 2,631 1,225 656 25971
ZE 2,031 11,221 2,057 1,252 3,824 842 526 21,753
hE 2,120 10,072 1,669 995 1,644 1,974 707 19,181
FEES| 1,659 6,225 1,108 636 963 885 1,841 13,317
it 37,037 154974 30,754 18,721 28383 13,686 9,545 293,105
(B)/STURI7I)—ENEDEDHIESIALTLDDN
INFURTFE WXEEMEE
Y—E =B KE By 950 EE HE EES| i
BAR 25.8% 44.9% 8.8% 4.7% 7.9% 4.6% 3.3%  100.0%
*E 9.4% 60.7% 8.7% 5.3% 9.2% 4.0% 26%  100.0%
R4y 10.1% 48.3% 18.7% 6.4% 10.1% 4.0% 24%  100.0%
TSR 9.9% 45.5% 10.5% 16.7% 10.1% 4.7% 25%  100.0%
HE 9.3% 51.6% 9.5% 5.8% 17.6% 3.9% 2.4%  100.0%
hE 11.1% 52.5% 8.7% 5.2% 8.6% 10.3% 37%  100.0%
EE 12.5% 46.7% 8.3% 4.8% 7.2% 6.6% 13.8%  100.0%
OC)EEDHBINEDED /ST IT7I—IZ5IHESATLSDHN
WXEE INTURIFR)—E
EE =E:N KE B4y ISV R keS| HE BE g
BA 35.2% 29.8% 12.4% 7.0% 5.5% 5.7% 45%  100.0%
KE 14.6% 45.9% 14.1% 7.6% 7.2% 6.5% 40%  100.0%
R4y 14.5% 33.3% 27.6% 8.9% 6.7% 5.4% 36%  100.0%
TSR 12.7% 33.4% 15.4% 23.1% 6.7% 5.3% 3.4%  100.0%
HE 14.0% 37.9% 16.2% 9.3% 13.5% 5.8% 3.4%  100.0%
hE 17.1% 33.9% 13.1% 9.0% 6.2% 14.4% 6.5%  100.0%
BEE 17.4% 32.1% 11.4% 6.9% 5.5% 7.4% 19.3%  100.0%
SE:X4-3-2 LREIL,
AR 4-3-2 LA,
= 4-3-5 BT S BRI ESIALTWS /AT I7I)—BOEE
(AEMHEFNEE
(BT : %)
B8 BA XE BA4y  I5VR HE FE LEES|
ERITF 6.4 175 12.7 20.0 21.0 9.6 5.0
1EHRBIS AT 8.6 211 225 25.7 23.1 14.3 70
—iaies 7.1 24.4 18.7 272 282 10.7 5.4
INAA - NS 148 26.6 222 270 275 211 13.9
(4= 19.4 36.7 29.7 39.4 40.2 34.4 19.1
NAFTo/ao— BEER 40.0 63.4 59.2 66.8 67.5 56.7 43.0
BT 3.6 9.4 55 75 8.8 6.5 33
i At as 2.7 5.0 38 47 5.0 46 17
ZDit 3.0 7.1 3.3 4.1 6.1 33 2.0

-217 -

(REENDR—VF5) 26




EIE®R (FETH)

HiEHE

BFEICETBINAATI/no—EXFIDHE1ELI-TEH

4 liweN 54 BA KE B4y  I5VR EE PE EES|
BRIE 0.16 0.29 0.22 0.31 0.32 0.18 0.12
1EHRB IS AT 0.22 0.36 0.41 0.41 0.36 0.27 0.18
—igtes 0.18 0.40 0.32 0.41 0.43 0.19 0.13
INAF - EFREER 0.37 043 0.38 0.41 0.41 0.38 0.33
[4=2 0.48 0.58 0.50 0.59 0.60 0.61 0.45
NAFTH/AS— EER 1.00 1.00 1.00 1.00 1.00 1.00 1.00
T 0.09 0.15 0.09 0.11 0.13 0.12 0.08
Bk AR 0.07 0.08 0.06 0.07 0.08 0.08 0.04
ZDith 0.08 0.12 0.05 0.06 0.09 0.06 0.05

?i:2/\T‘gll_*]t7=")—ﬂ(200:|—zulZU)EEﬂIE)l:ﬁUJ’a)EﬁXEEIFHL'(L‘@/\T‘JFJ7:"J—§XKZUU::—ZUWZ(I)‘EETHE)U)%“ETEJ@O AN OEITR
4-3-2 LRC,
HH K 4-83-2 LRAC,

& 4-3-6 HRITE T IR S FLEMSFOOLAY
(AT URI7R— DRI BHEDRI A BHEIAL TS0 H

Bifi 5 F 32 3
75> B . s 2 2 w BT s BRE-HD o BREES L
% HMHuz pEy sy I Gaes ERFRES Py it
ERIE 21.8% 124%  26.6% 3.4% 17.2% 0.6% 5.5% 12.4%  100.0%
THERIBIE BT 9.4% 2.9% 10.3% 15.5% 21.1% 1.6% 14.6% 246%  100.0%
— iR 13.2% 3.0% 10.0% 1.7% 6.3% 1.1% 19.8%  449%  100.0%
INAF - EREES 10.4% 2.9% 3.8% 0.9% 2.7% 0.3% 296%  495%  100.0%
4= 22.5% 4.3% 4.1% 0.6% 2.3% 0.6% 15.3% 50.3%  100.0%
SAAFH /RS~ ERG 15.0% 1.8% 1.2% 0.6% 1.0% 0.3% 19.8% 60.3%  100.0%
T 21.5% 9.8% 6.9% 1.3% 6.2% 1.1% 124%  408%  100.0%
[opeati 2] 18.8% 8.3% 13.8% 2.6% 18.8% 1.3% 132%  231%  100.0%
ZDih 18.3% 10.0% 8.6% 3.5% 12.3% 7.4% 128%  271%  100.0%

BFMXAFEMNED/NTUII7I)—OEMHEFIFI RS TNOLDA

Bifi 5 E
N ] . INAAT
IR mary TEER g UTE e 27 mmre WP cop  ow
E

(43 7.5% 3.3% 10.2% 8.1% 34.7% 29.6% 5.0% 0.8% 0.9%  100.0%
[ZESEEks 18.3% 4.4% 10.0% 9.7% 28.6% 15.5% 9.8% 1.4% 2.1%  100.0%
W 26.3% 10.5% 22.2% 8.6% 18.2% 6.9% 4.6% 1.6% 1.2%  100.0%
HEH- B 10.2% 48.7% 11.8% 6.0% 8.2% 10.0% 2.6% 0.9% 1.5%  100.0%
I% 20.7% 26.2% 16.9% 7.3% 12.3% 6.9% 5.0% 2.6% 21%  100.0%
R HhERE P 4.6% 13.6% 20.2% 6.3% 23.9% 15.2% 6.2% 1.3% 8.8%  100.0%
BRIRES 1.7% 4.6% 13.6% 20.5% 21.0% 35.0% 2.6% 0.5% 0.6%  100.0%
S ek i 1.4% 3.0% 11.8% 13.1% 26.3% 40.5% 3.2% 0.3% 0.5%  100.0%

E: R 432 ERL,
HH & 4-3-2 LRAC,

-218-
RERRNDOR—FKS) 27

HEt IEIERT (FEETHR)

BEEICBFBINAATI/BOo— EERINTHFE1ELI-IEH

it B =B KE Rq4y ISV R HE PE BE
NAFTH/a0— BEER 1.00 1.00 1.00 1.00 1.00 1.00 1.00
f[4=2 048 0.58 0.50 0.59 0.60 0.61 0.44
INAA - EEES 0.37 0.42 0.37 0.40 0.41 0.37 0.32
TESRBISHLAT 0.21 0.33 0.38 0.38 0.34 0.25 0.16
—figtess 0.18 0.39 0.32 0.41 0.42 0.19 0.13
ERIF 0.16 0.28 0.21 0.30 0.31 0.17 0.12
I 0.09 0.15 0.09 0.1 0.13 0.11 0.08
Z Dt 0.08 0.11 0.06 0.06 0.09 0.06 0.05
Bk PR ER 0.07 0.08 0.06 0.07 0.07 0.08 0.04

E: 28T URI7IU—#(2005-2012 DEEHE)IC &S X ZEFIAL TS/ TR D731 —#(2005-2012 D EEHE)DEIE TH D . ERUSNDEIER

4-3-2 LRL.
B & 432 ERC,

R 4-3-6 HRICHIT BRI A FELEMABOOLLY

(AT I7I)—DEMABHNEDHX A EFESIALTLDOH

Bli o & xa%
T4 B s 4 5o s TR s BREE-HD o BEES L
L% HHEz pEy Py T#  Gaye ERFRES P it
BRI 20.0% 12.0% 23.0% 4.5% 20.4% 0.6% 6.0% 135%  100.0%
THERIBIS BT 8.6% 2.5% 7.3% 23.3% 25.0% 1.3% 11.0% 21.0%  100.0%
— R 16.1% 4.3% 13.6% 3.7% 13.4% 1.9% 15.6% 31.3%  100.0%
AT EREES 13.2% 4.2% 4.3% 1.5% 4.6% 0.6% 29.7% 420%  100.0%
(42 32.6% 9.1% 6.3% 1.0% 4.4% 1.2% 9.9% 35.5%  100.0%
SAAFH/RS— ERS 19.4% 2.8% 1.5% 0.7% 1.3% 0.4% 18.5% 55.5%  100.0%
Mg T2 24.2% 13.0% 7.7% 2.3% 9.5% 1.3% 10.3% 31.6%  100.0%
ik AR 17.0% 8.9% 10.8% 3.2% 22.3% 1.3% 11.5% 250%  100.0%
Z Dt 18.6% 8.0% 8.0% 4.8% 13.1% 5.6% 13.5% 284%  100.0%
BRI D BENED/NTULI7I)—OEMAEFICSIASNTLNLDH
Bifti 52
BT A St E AT o WA .
BERIF - —HREEER T e 9/8  BEIF Z0H Hi
ity AR S S
(3= 8.6% 5.7% 8.1% 5.0% 41.9% 22.5% 6.0% 1.1% 1.1%  100.0%
R 17.3% 5.5% 7.3% 5.3% 39.2% 11.0% 10.8% 2.0% 16%  100.0%
B 27.4% 13.3% 18.9% 4.6% 22.4% 4.8% 5.3% 2.0% 14%  100.0%
EEM- P 8.6% 67.0% 8.2% 2.5% 5.4% 3.5% 2.6% 1.0% 13%  100.0%
I% 19.3% 36.0% 14.8% 3.8% 12.5% 3.3% 5.2% 3.3% 1.8%  100.0%
BRI - hERELE 4.8% 17.1% 18.7% 4.3% 30.6% 9.2% 6.5% 1.7% 6.9%  100.0%
ERIRES 3.8% 10.7% 11.6% 16.8% 18.9% 31.9% 3.8% 1.1% 1.2%  100.0%
HA 3.4% 8.0% 9.1% 9.3% 26.4% 37.3% 4.5% 1.0% 1.0%  100.0%
SE R 4-3-2 LRL,
EH & 432 LR,
-218 -

(REENDR—VF5) 28




EIE®R (TR

#ratsk

& 4-3-71 BADWMXZEDED/ STV IFR)—ICEIAETATLSH
(47 : %)

WX BA RE R4y I5VR =E HE EE it
itz 239 38.4 12.1 7.0 7.9 75 32 100.0
MHEEZE 422 30.6 8.4 48 44 5.4 42 100.0
IR 46.9 29.0 70 39 3.6 6.1 3.6 100.0
L B el 26.4 385 10.2 6.0 7.0 8.3 3.7 100.0
Iz 31.4 39.7 7.1 6.1 47 59 45 100.0
IREE - HhER LS 15.8 54.9 88 40 6.0 5.4 5.1 100.0
ERERES 17.3 497 10.9 6.3 78 6.0 20 100.0
EEE GRS 17.3 46.4 12.1 7.6 85 5.8 2.2 100.0

ER4-3-2 LRLC,
B & 4-3-2 LRAC,

% 5-1-1 TEEOHEMNE S
(MR SEO#S (FEED)

R AfTER %8

F ZE * EH r1Y TSUR EE BE

(1005 ) (1005 K L) (100F1—[)  (100521—0H) (1005 7RUK) (1005 94>)
1981 175,106 7,284 1,079 750 480 -
1982 184,921 5,603 1,262 855 502 -
1983 240,887 5,778 1,487 952 615 -
1984 277,512 6,177 1,603 1,207 766 -
1985 234,220 6,678 1,763 1,224 809 -
1986 224,078 8,113 3,191 1,203 719 -
1987 215575 10,183 3,541 1,235 861 -
1988 246,255 12,146 3,633 1,343 966 -
1989 329,348 13,818 4,220 1,507 1,152 -
1990 339,352 16,634 5,234 1574 1,162 -
1991 370,552 17,819 5,331 1,498 1,323 -
1992 377,691 20,841 5810 1,624 1,799 -
1993 400,362 21,695 6,098 1,568 1,972 -
1994 462,128 26,712 6,768 1577 2,437 -
1995 562,077 30,289 7,791 1,651 2,673 -
1996 703,033 32,470 8,308 1,867 8,828 a -
1997 831,563 33,228 10,944 1,930 9,363 -
1998 916,098 35,626 12,078 2,330 11,723 -
1999 960,800 39,670 12,156 2,586 13,089 -
2000 1,057,853 43,233 14,743 2,976 13,170 -
2001 1,246,814 47,442 , 16,289 3572 15,251 799,269
2002 1,386,769 52,650 17,259 3,846 15,957 798,354
2003 1,512,189 56,364 20,279 4597 15612 a 972,798
2004 1,769,428 66,278 22,622 - 17,864 1,622,231
2005 2,028,286 74,826 25,227 - 15,951 1,664,093
2006 2,378,176 75,699 a 27,188 - 16,402 1,810,857
2007 2,482,267 85,930 29,948 - 16,664 2,024,201
2008  2,225470 94,453 33,870 - 18,384 2,787,746
2009 2,015,329 93,949 34,960 - 18,954 4,573,836
2010 2,436,638 100,569 43,978 - 20,140 3,866,905
2011 2,385,208 119,936 50,070 - 22,253 4,468,710
2012 2,721,046 122,658 55,419 - 25,043 5,982,457
2013 3,395,176 125519 51,484 o - 26,576 7,494,960
2014 3,660,325 134,325 57,140 - 27,828 10,281,689 ,
2015 3,949,833 130,834 , 64,772 , = 26,876 o -
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BEm (%)

itk
£ 4-3-71 BARADOBXIZEDED /ST I7I)—IZBIBSh TS D
(B {7 : %)
W B BA KE Fq4y I3V HE hE LEES| it
{[4=2 33.3 28.7 13.6 7.4 6.4 6.6 4.1 100.0
MR 40.9 25.0 1.7 70 45 49 59 100.0
s 48.1 21.7 10.5 6.1 37 52 48 100.0
AHEB-HE 31.9 30.1 11.4 6.5 7.0 8.6 45 100.0
Iz 335 31.4 10.7 76 47 5.3 6.8 100.0
BIE - hERkEL 28.1 36.3 13.7 55 27 75 6.2 100.0
FRRES 29.8 37.4 12.3 6.2 5.8 5.1 34 100.0
HEadmEls 32.0 32.2 13.1 72 6.0 5.6 39 100.0
SE:&4-3-2 LRELC.
AR 432 LA,
= 5-1-1 TEEOHNTES
(MEMEZSBEOHE (FEBER)
B ffigan 48
P BAR * EH Ry TSUR HE B2E
(1005 M) (1005 KJL) (100F31—0m) (100F31—0[) (100F57RUE) (1005 94>)
1981 175,106 7,284 1,079 750 480 -
1982 184,921 5,603 1,262 855 502 -
1983 240,887 5778 1,487 952 615 -
1984 277512 6,177 1,603 1,207 766 -
1985 234,220 6,678 1,763 1,224 809 -
1986 224,078 8,113 3,191 1,203 719 -
1987 215575 10,183 3,541 1,235 861 -
1988 246,255 12,146 3,633 1,343 966 -
1989 329,348 13,818 4220 1,507 1,152 -
1990 339,352 16,634 5234 1,574 1,162 -
1991 370,552 17,819 5,331 1,498 1,323 -
1992 377,691 20,841 5810 1,624 1,799 -
1993 400,362 21,695 6,098 1,568 1,972 -
1994 462,128 26,712 6,768 1577 2,437 -
1995 562,077 30,289 7,791 1,651 2,673 -
1996 703,033 32,470 8,308 1,867 8828 . -
1997 831,563 33,228 10,944 1,930 9,363 -
1998 916,098 35,626 12,078 2,330 11,723 -
1999 960,800 39,670 12,156 2,586 13,089 -
2000 1,057,853 43,233 14,743 2976 13,170 -
2001 1,246,814 47,442 , 16,289 3572 15,251 799,269
2002 1,386,769 52,650 17,259 3,846 15,957 798,354
2003 1,512,189 56,364 20,279 4,597 15,612 972,798
2004 1,769,428 66,278 22,622 - 17,864 1,622,231
2005 2,028,286 74,826 25,227 - 15,951 1,664,093
2006 2,378,176 75,699 = 27,188 - 16,402 1,810,857
2007 2,482,267 85,930 29,948 - 16,664 2,024,201
2008 2,225,470 94,453 33,870 - 18,384 2,787,746
2009 2,015,329 93,949 34,960 - 18,954 4,573,836
2010 2,436,638 100,569 43,978 - 20,140 3,866,905
2011 2,385,208 119,936 50,070 - 22,253 4,468,710
2012 2,721,046 122,658 55,419 - 25,043 5,982,457
2013 3,395,176 125,519 51,484 . - 26,576 7,494,960
2014 3,660,325 134,325 57,140 - 27,828 10,281,689 o
2015 3,949,833 130,834 , 64,772 o - 26,876 o -
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