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3-1 1 40.9 25.4  |ROA D5 T \ZFiEFI%
2 20.0 12.8 |ROA D% T3 L HIFIE
3-2 19.3 27.8 | g MEBIAETY
3-3 20.3 25.0 |—fH0§ (EXR) 2HETEIOLBEM

(2) EEREERORIDBIFERICEELHD P
Dk, EHERLEROZLZENICOE, 3-1
£ 3-2M 20D T EICL Y RO ZR&D IRFEE
LW EDOIFARGIITHTE L h o7 K
12, PR & RO RKDIBFERICITAH H 2=
WbBD, LV REMET L7720, UTOR
AR 2 BET 5o
I ARG H ) - PR & AR O R&D IRFESR
12w
9, 3-1OKRICHEL, BEEMEERD
% R&D WFER DO TF-IMHEIZ DD B 212D T
MEZIT) o WFI1Z=9.58L7%0 ", FHHRR
iz z, =196 &3, BFEHIEILZVE
T AHMEMRGIIEH SN (EEm L EBERO
R&D JEAERICED D ) o
WIZ3-20HFHRRIZOWT, OEFEM
B L, AR TEN X - R&D AL E O fii
(27.8%) WY 5 2%, @EMKICHL, KE
i CaPll & 72 R&DWAER O (19.3%) %
WY D B, &) BITH DS MIEHIH Ok
& (FIRE) 21790 #RE, OIZowTid
F (1,635) =3.19 (Pfiix 0.075), @IZ2>WT
&, F (1,3824) =21.47 (P13 0.00) & 7%
D, 10 %KH#ETIZ, ©, @& b IT)HMAEH I
FHENL, T2, ZOHEOL L, EHEGE
T R&DRFEFFMICH L, EHEMTIE, r (ROA) D
ST THWIAIR] ZMio72b 0 (R&DIMAER I
20.0 %) %, BEEICOWTIE [FHEMR] 27
b (R&DIEFERIL25.4 %) % L7z UKD
CElAs, BEEEm, EHEE BIZr (ROA) DI
CUFIRE ] 2o 7284, BXU, &bIC [FHERM

] Bfio7ad, (ERE YRR, BEFIEIC
DRV ET DIRIAFIIEH SN B,

B O RED WFER DREAEIC DD 5 2, &
W) RIZD &, P L iR T elUE 24T
9k, HH SNl 1.79 (PE1X0.073)
0, 10 %ARHETIHIFERIIFEN SN S,
Dk, BRI & B ORKD BRI, 3-1
DFETE [EZBH L] LofRrLRY, 3-2
DOFFEICH LTI, AREAKEL % T 228
bb] LORERE RS,

4. #&

st

AT, HBOFELMHHRET -5 2 H
V, HARDOERm, ERESEICB T 5 R&D I
FROFHIZIT - 720 —EOHIRO D &, FHll
MRE IR, MEd 5L, R&DBFERIT K
i) T 20 %, [EHE] TIX25 % & DfE
RNz WARERORE S, AR OH S
EREOD L & Lz kEIED (1986) OBLENS
&, FRICERICB W THANHESR O BEAHE N &
W ZENE TS,

COFERIIO &, FHEOLATHIZE & T
5L, WINBI0%EHEELTWLEBEETL
(1986) % Goto and Suzuki (1989) D& H X 1
EE T, EERN OB TIE RV D OO HAREK
RHEHUT (2005) ORIV ETED LR
Twb, T2, BEEAMIHWSNRS [15%] &
WAEE I, B2V DhHB I L L5 o7,

72721, 3-10Jiik (R&D & W& A E

1980 /B AT it & H W MR T H B R IE
(1986) *°, Goto and Suzuki (1989) WX v &, Hily
HERDOHEENHTE > TWDLERRT L2 L TE D,



September 2013

D RPN AR 3 — B G & H W 72 R&D IBRFER O
HEE) 1TBWTIE, FEHE L 3L MIRRIGER (B
L ERBROEG[=R) L LTz sk
D, HREIKECERL L, MBI, HIfE
s & LT [H¥EFRE] 251 & L7ZROA
ML EPHEESNSDS, [EHEN] 2B
WCThZENE V5 L, FHIlS 5 R&D JHFE
FTIXA0 % LB AMER D, [EHERH] T,
YIRS 25T & LZROAZ WD &, il
DFFPNT & BHERHRIR & AT O 2 W HERE
A SN 5D, ZOMBOEREICOVTIE,
HBIn-HETH 5,

A CTHFF SN 24EE % v, R&D A
by 7 BT A EICE D, [R&DIZE
], [R&DHEE D] 21X LHE LT, &
JEWR&D ST AT LS L 7 b, 23
IZ& o> TOR&DIHNER, & D R&D i % 7F
fili, #EFS 2 ICHE LA [R&D R 4547 |
DI L 7 B WFEROFHNIL, BIE LA S
T, HEORFNBILL 2O b EE L BRL F

Do

1 HHEHNT 2P oRREEEHET S
FiE —BAROBEFIADERA—

Bosworth (1978) BX V" Z#hz&#%¥ L L7/-H
KRBOREEHAT (2005) OF B2 HERL, HA
DT — ¥ A, RE&DIMFERE OHEE %
YA

T — Z AT [RRMTBUR RS, [
AT AR (1998 4ELLHT) ZAIM L, Eadkat
0, TRFBAAR (=R ARy s
FRARD ] BLO [RFEEGE%] 7— 22 H
v, FERAEE R L 72

HARMIZIE, ¢ #8EE, P: o RICBIEL
TWVWABEFEE LT, UTFoRZHRT 5,

In(P,;/P,)=a+ pt (al)

CCTHMPRFERE R D, BB, T— 5 Ol

R&D Z b v 7 OisfEsR

N2 XD 1996 4E~ 1999 4E 12D X FHII L 7227 &%
RiIEK6DLBYTHY, 1982 4FE~1988 412
O &R R AT o 72 HARBORE G HAT (2005) &
U<, BioBEILaRIE13%~22 % & %>
TWwa™ ek, EITETEERL, F=)¥r
T—y R LA 18% LR o7,

F 72, HABORECEHIT (2005) &L, K
FEROFRE D LICHFMmE AT D
WHETdH 5o WAEITHE D Bl O FRATAM4H % 5L
D10 % EAGE™ TIUL, WFERE P L Bl F i n
DINIZ LT DBIRAIL D 7.2,

In(0.1)

"+ p)

(a2) REHWHMGFmE A2 L, 94
~174ERE, =) v F—sE2H0wb LR
12 4E & DFERIE SNz,

(a2)

W2 3-2ICHBITHEARTIX N ELEMED
B

1. A X hOEH

T WNIBITEUTOLRY PRy v ia
70— OWIFFED | B % iR L L, 2 has
BHUAEOBEMBEICE LW EET S (KL
(7 X))o

B VB 1996 41 15 4R TH B A, F DL
FZ1OFOMP LTS (1999 413 12 4E50) o %= B,
HARBCR PG HAT (2005) 3 KEDOT Y TVEE 15
L LTEDY, Bosworth (1978) X 124 LTWw5b,

"L OHEETIE, 96 4RI E S NSO R DY
HbE L, HAIBERIZIT L, 99 4EDRFERDS
WHEL o Tnb, ZORRIL, 824 ~88 I
ESNAFRFE D LICEHIL, [k B S
H5H] L L HARBSREE AT (2005) OFEF &1
%&OTV‘Z}O

POBLE b, R O O BRI EAT 9 10 %
ZULCCHBIAGAE & A3 2 12D (HARBSERG
17 (2005))



— 44 — N O NS << B Vol.63 No.2

F6 HFFEHT— ZICKWENAIL /- RADRFEE L KiiiFa DOHEE

g e , W | Bk
W RPB S R AR B (%) t R ()
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The Depreciation Rate of R&D Capital Stock: Evidence from Panel Data
on Japanese Pharmaceutical and Electronic Firms

Hirotsugu Sakai

Constructing the series of R&D capital stock to measure the effect of R&D requires knowledge of its
depreciation rate. Nevertheless, few studies have made an attention to the depreciation rate of R&D
capital stock for recent Japanese firms. Most of the previous studies have used a constant depreciation
rate, usually equal to 15 percent.

In this paper, I measure the depreciation rate of R&D capital stock by using three different
methodologies: First, I use the condition that the expected rate of return of physical capital equals
that of R&D capital. Second, I use the condition that the marginal expected benefit of physical capital
equals that of R&D capital. And third, I assume that R&D will affect current and future operating
income, and infer its depreciation rate.

I construct the panel data of Japanese pharmaceutical and electronic manufacturing firms for the years
1986 to 2010. I get the estimates that the depreciation rate is about 20% for pharmaceutical firms,
and about 25% for electronic firms. The estimates are rather high compared to the previous studies.
And the depreciation rate of R&D capital stock is found to be different between pharmaceutical firms
and electronic firms by statistical testing. These estimates can be used to construct the series of R&D

capital stock, and thus make various kinds of analysis on R&D possible.
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