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I.A &

A FA| S 7199 ARte] vl =24 AATLE e Ao w UG A7)
A 39 5] 9 th(Wildasin, 1984; Hayashi and Inoue, 1991; Abel and Eberly, 1994). Fﬁ}i‘r A
AZzBo A~ Y 7199 38 A4Hphysical assets)ol] 242 23
< AR Tzt 714 A A e B WSl dddoh A
HolA] Hlojup Mul2au} IToF 28 Al7]ed] 7INkek 719 5S T4 0% Ao 727t
AFE I o, AR 918 AHEA] A& hadhs gl 1Akl S, Bl EThA]

A
7o E L E (intangible capital) 2 2
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A, B F3E AZEY 0] e 7 s+Z35h7] #1gh
A& AA F7veta vk AR TP F8 0] §58he FAAE B8k,
H3E 9]

719A Eoke] AF ATES FFAMT HEEE 715 #HaS A s
RkgsbA] Hskar St

2 A= 7149 A FEAE] JRE A #Aetste] Tobin's ¢& 543k
FAAE ] Aol tigh AFEAS Aldgtt Tobin's ¢= 71999 741 713]1& 7hHsshe
54 2] 241 (Hayahi, 1982), 7| A% woke] ASiEA oA 71 I e] AMSE = W &
afttolth. Zglol e Estal o] Q] FEel tigh FHAHLY] V| FUHE 5] WS
3 A 4, AREHEA Aok Qe 719 ARG tiAldrke] Hle R AeE

2E 249 AR FA AR G FYAE T SR
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phy ot phy)
V Hlax[”/ 1r+ / E 1t+5’81t+5) G ( Ktt+b7Plt+5 (1)
0

mt nt tot int —rs
(f ](7?+97R7‘+9)]e ds

G it+s?

dK™ = (I"—8K™)dt, m = phy, int

719 7V, E Fugtetr] 98l 78 2 FHFAAE pret s Ao
ol L—’F(proﬁt function) T+ %2 (shock) ol &8}l 5= F A4ke] 7HE)AAZES

Vi ,%n Vi )
(I K p™) = p" I+ K ¢ o T g (_Kt”t 2|, m =phy, int 2)

olml, v, >o00lth. o17]q A F2 A FAXE HES HEdY, =4 F2

FHAA/ R 25s 24 o FAstE 28] (adjustment cost)el]l siE-3ic)

A T AR e] 7pA 2hzy el pirtol | o] 52 o]& T4 (shock) g, 9t S
t}g-o] AukA 353 A (general stochastic diffusion process)ol] Wl AJA|E 4 o =2
W53k

dyyy = plyy di+ 2 (y)dB . where y; = e, pif” pif'] (3)
oluf, 7147k ok AL Ite] WA= v A3} Zo] HHHT

oV, oV oV, Vg

— — phy , int (4)
; Pit Pit )
oK oK™ oKl K " i)

I

[

Il
Q&N—
/—"{

%, StA1 A (marginal) ¢ aV/ok< 231, ol Aol 3t &9 F71E w Frlste
7kl (benefit) ] A7]& v gket, o, gf R0l gk 42 & (constant returns to scale) 2}
4717 A (perfect competition), Z12] 3 A4z} 7oA 2FE7F S s O A7 7153hch
(perfect substitutes in production and depreciation)= 732 tahd, FE 22t} FExLe
U3 ¢ = F5HA ¥ L, A A (marginal) ¢= 3 (average) ¢ ¢} ZA Hc}. whelkA
9 A& o OIA7IR/FFEAE (L) & Tobin's ¢ 70| 7hssitte A4 Fol&
AASHA Ak el SAA @7t AN]SRk 2302 o] &sto] Aelsd 719
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A KPR F-H AL FAE (investment rate), Yo} ' ofel] A o2 FAHT

phy 1
phy — it ( Cphz hy) (5)
! =
it tot hy 4
](it it
[z'nt 1
i it
L;?r = tot = int ( C"”f ””‘) (6>
K Yit

o) e FIAWEAH LS FRALEA L BF FRAAR(L 0T HED}
o] 4o MARFLE BelFT e 1 F FAE 4 o S BT 0F TR
] x

aem
wpo] A2 meE AYS TPk o, HY 2§ E?(cg”ly/f"f)g} 7FA o] (o]

o
ofr

M2 g2aE bg s delstA e s Zolth A4 HAS5s A, At 28u)&
Z A 2=(convex) -9 el 7l 3t A )|

prlint g pphlint 72 BLgi sl o= olvhal e, e HHWER (oo} 3 A7F 2 7)Y
1L & PHtime and firm fixed effects)& E3she= 37149 FejE2 AF0] 7HsaHA €k
oluf ¢ A= 1/4M o] FAAZE fk 8|3 FEWGTE ek 1 A9l 242 1/ oF
1" 1/yme] FA7E @k 9] Ao mEw o2 o7 Fxgo gk A
W2 955 9y el aga, F oAb Ay 2Ane

(g =B ARGy =pe] A2 Reks S Hatd, e A4S 98 5 Yok

d

—_

Kf"f ,yph,y B ﬂint
hm tot hy int  pint hy
e A e e A A

o] A AL tin] THARL HFo] MAG(AM) 2] ol Wkl FE ofu s
2, AL A G o] FRARLY 2 G Yool Ha] 255 7]g)e] TP
WS voelehs A54 dol A

3] o)) A AFH ol WA, FAR v, o, o] i SN FARK)
o AAE ¢rsh % p, & SAT) AT Whel Azt % 78] 34 &I (time-and
firm-fixed effects)& WEA] EaoF ek golth nebA 0134741 TR 8948
FHANE Aol @ 71Ee) Ao v 2geol
%3, o] W 38 ¢ A 2 AR o)A (qudratic) 24 8ol thE F4A
OB, o|& ol§ste] Ad 2§ A/1F Hlwst: /1] TR HF

i&
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Aol 1290] obd 714, FAte] AF7IA7E FEE AW 0 B 22 714, A7) ARE

T vfEefo] 0 Bt 22 7192 koA AlQstith 1E]al thy Aol 7sdE MFEY
T30 Za sk 257t et 719 BN AlQatdt & AN FARAs Alktsl]
93k EAAA O] AFALE], AFAE L] NV e AeE O 3E 002
iAo AT R 3] AIA R = DataGuidedll Al =38k 374 of] AME-H = Bl
=29 Fas Fol7] A&l 1% FFollA A4 sK(winsorize) staith 1 A HEE LS
477671 719-do =z AT

2. A

1) 3 A} (Intangible Capital)

= Aol () AR oR dA = o] i AN IEI RS T A Hintangible asset)
SE=A oy HEow
oo A widt ANA] A om FEE AJA M T g
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ol 71ge] wrtE A Hé‘}i 9|4
ZIERFRARY SO ARt o R VsHn 7Y, 538, AZES
T A Aol 7EHEE XP‘JFLE, AAAIA e,

715 whebA AR e FEAS FE ALY AR TS 23
A= Wrdes Aoy Ao 7=

AFAZe] FEAS e e T FEARLSRE FoTh

B EERELS o F)ubR}E (research and development capital, ¢)3 &2 A} (or-

ganizational capital, H) 2. & l"f:???}oi FAe AFNEAE(@e A AT e 2
TFAN e R tF2-o] o A A A (perputual inventory method)E ©]-&-3 A12FHCH Peters
and Taylor, 2017; He and Wintoki, 2016; Falato et al., 2022).
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A7 R&D; = i71949] A1 o] A A E S vehH, A En] (5 A1REA)
AR (A FAE )N SHAFEER)E FHAT2 o, ¢9 R&DE CPI
(AR A= 7)ol whet 20206 €] 7R = 3k gholth 6, v GOl A7HEAES YE
Wk whebA, 719 AFNLAE G, F dpepita TAT T M) R&D,, 5 U
g ale] ARG )0l AFERTE o HEo] ¢ 2t 7Iiuit) kel HEo R V)5
A NEE] xEo] A (perpetuity) O 2 A& HTHE 7Pk, R R&D S G p =
o] Aejgitt ol 5, ¢ w2 15%E ARESh=tl, o= ws A A4 = (Bureau
of Economic Analysis)®] 371454 A A (the National Income and Product Accounts)<
AhEekr] fls 20139 A e fhow FPA) AAER AMESHES A G gholtt
18] a1, Hall et al.(2005), Hall(2001), Hall et al.(2001) He and Wintoki(2016), Falato et
al.(2022) X3S vivkre] v Aol e AR AvkS 918 H A P ER
ALes bl 9o

AR T8 A7/ SRS 2 PO R o] FoRink &, A A R ol

weh 3] AFee Ble] ARE ks Yol

mlo
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(1= bgequ) H 1 +(0.3X SG&A,,) - ©))

&)

SE L ERES B SO
ZAREL FHo] ofdl @] o)) FHL AQey] AT AF FRaTh 2ARLe

W) GRS QTR A AHSH 7] BRolth Az o) e st
SRR BRI S 7 71 A2 SGRAT by, 2 TRIGO] Bl @), wabil o]

H1& 30%SF A7 E 20065 E3eE 919 AL FA GA] HE oke] AqElA
(Hulten and Hao, 2008; Falato et al., 2022; Peters and Taylor,
2017). Eisfeldt and Papanikolaou(2013, 2014)& o]& A4 FAE zAE =7|71 &
719ES 4B dol Holua, Al7ls AR ool sk, Ao Mol
54% Zherkal Baskfle), ofelgh Axke o] 2ARHE SAA7 7|9 73
| = =
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AlAFsktH(Peters, Taylor, 2017).

Vit

KR 1o

Gt =

o714 AR, K7 e] tjAH]-& (replacement cos) & AFAHNE Abe] §3 AL 3
ARAAE AT FHAR S 321004 Feld TR Fol
)
o

ZHA(V)= A7 AR A 7RA] o FAf o) AR 7RA] o] gl A
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et e AhS o] EA ARte] ofy ek dtell A A9 gt e, Aae] vjuE
Y3 7= A #H AFEo] AFES=(d S E9], Fazzari et al,, 1988; Erickson and
Whited, 2012) F-@AH-E 32j3hA] b2 ¢ eh Sl Aol AnkH o AN ¢ E
F7HH o= Aottt

.
war _ Vit sta2 _ v
it y it -

](’fff}L!/ ! Total assets;,

(11)

7| Ve A7) AR Al X 9F A o] AR IR 9] goltt 4] (5)2} (B)oll EAFMA,
FAAA T} B g8l a FAHE FAE(investment rate)< T3} o] Aol )
o, AARE FAXE FAY ALY & SAHY ¢ gloenR ol t-1A3- 9] feE
oA sk,
hy ]‘int

phy — it int __ it tot phy zm
ut et 0 bt = e Lip =ty (12)
it—1 it—1

oI 71 A, = 8 A A S (captial expenditure) 24, ‘A F-EAAH 7] 2 A 9
Sha, FEAR F), 77 R&D + (02 x SGRAVE 4@t} Fa14 oA 71E 750
AREEll FARRE L] Aol wet thES FIHH o R el

hy h
stdl 1 : Vi
G = T T aseete T (13)
KM, ' Total assets

OL, + Dep,, + f”t
hy in
K+ K

ot

(14)

ofu [ FHAR FAY B ulgA B BRE, AT} B2 ofulsi
o] o] elo]e] Ak Al oju] Mo A7 ejol B o] ThA] HshFEolok 7]¢le]
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TR Fxlof] ARRE = QlE B9 dafY Fq0] AAtE Y] WiZelt) a8, 7)E
A ol A %“ELZJ.QE /‘}%’5‘}5 FYAES 34 g2 9 7 /K] da5E %?%
a d, 2012; Almeida and Campello, 2007; 74 7]
2002; =%, ol 2012, AAT A8 2014; A1H12] A2 2015, A7 5, 2022).

N
N
L
ax
o
fet
o2
lo
rot
k
2
o

o
w0

(@]

=)

=]

o
S
D

‘ i )L, + Dep.
et = Ot Dl iy Oh T DeDy 05
! Kﬁh—lﬁ ’ & Total assets;, 4

<E 1> Mo Mo

R R 22 A, RAR, SARCR IR Ok v AR A97Hs A
A7) GBS AU folol, v A1) ALASE A ARARS ol v A
A, s R EAA 2] 075} Dep i A% GSIOISIH A, 1 YRR B
B8 € HEE T RepE AANAE A9 Svigt

Vars. with intangible capital Vars. without intangible capital
q ‘ﬁ[ = ‘/n/(ff?ih“rk?}"‘) mﬂ /K';huv ‘fftd? ; /TA,,
Investment 41’ =IV/EP ot =1 KR Lffdl =IMREY, R =1 T,
rate Lf _ [/phJ + ;;ﬁ’ H&IJ — R&,D,l/](lf,oi]
cash flow of it = (OL, + Dep,, + I}'"") of;i™ =(OL, + Dep,, )/ K3,
/(Kft’”1 + K fl = (0L, + Dep,,)/ TA,, _,
3) 7NxEAH
<HE 2> 71xEAZeIT WA dd As FEAE JFee Al JitS HoFEr

ot
)
r
o
ofN

A
Z(intangible intensity) & FEAIES FAE O Z Uir gholt} FAE
173 dAr|H o2 4AF 75438 A8 AYshd R27|F 5 A&EH 0= 5

BRItk Z12)an, ol Bell wh=w FAkE fene) datahot Sk 42 426%%
A

ANy
ofN
k1
rlr

=
Gl

BIGE, ol PR T2 FAALA 2 968 Taherk 49 7o
ek sl 719e] YA o] AWM AFHODE o]F WEA] Gtslof &
a7k 98-S AWK Aajelth, ATAVAR AFE F, SR ol ATAARS
HEe oF 135%o| k.

§79) S 1198918 o= o] 7k 3814 Wrh Ak @lol W]a) goe] EEA
ER @A AT} o) e Fog BRI RYARE P OB T glel

Ao 2 aA 45 e 4597 B7] Wil Ao 2 3|4 ¥tk (Peters, Taylor, 2017).
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WhH o) ke gotel & Afolrt gltk dhA, FrE AR )Y FP A FEAFE(0m) 9
Brgkel 2k 0.099F 0102 ¥]5zgh A% FP2po)] tigh TR Fo] WA FAA|Fol| A
A eh= Hlgo] A e S AAE L S HolErh 18] aL, o o gk 021200 M|
et o] ghol @A 3] ATHO3H). o)AE cf ! ALt Aol BRI} FEHARS X8 B3]
ol n o] gho] 0072 7HE A AL Bape T
H3)] ERE= FARo] AFEE Y] wiE o A

d AE dxd TEAE % E(intangible intensity) ] H gk Hoj@th FHAE JFeE K"K oz Ao}
2 Be 7 T4 W9 7| xFAFeY 7 T4k W] AoE <FE 1>& Fxd)

Panel A: Intangible intensity by year

Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Intensity 0413 0417 0424 0425 0424 0422 0431 0431 0435 0.439

Panel B: Investment variables

Ln(capital), intangible and knowledge capital intensity Tobin’s q
&™) K" K" K"/K* KK L
Mean 19.219 18903 19918  0.426 0.135 1198 3814 1.151
Med. 19.149 18614 19702  0.387 0.055 0853 1452  0.940
Sd. 1.807 1.679 1.623 0.224 0.189 1.160 9203  0.808
Investment rate Cash flows
Py Lint Lot L5t Lstd2 cftol Cfsldl cf’“ﬂ
Mean 0.088 0.100 0.178 0.171 0.049 0212 0359  0.071
Median 0.055 0.073 0.145 0.104 0.032 0187 0192  0.067
Sd. 0.407 0.182 0.193 0.327 0.176 0167 2492  0.070

V. 2523

<E > IARA Aoty 25 <ke] 2 robust and firm-clustered t% A o]t}
9] B¥L Fazzari et al.(1983)9] 7124 Fx23 FA3t eolr}, Ay
51

7]
7} ge 7}7te) ZPEOH oe 4% 40 tﬂ 9% 2 4 A S
FHAL, FAE, AT Aol n Urlx F e 747} §3 A} FApe.
EESE FIAN FASlL B AT F¥ Be 14
Dg

Ho| B yithin-R*E o] &3te] o2 7}Edtt} o]Z2H o &= 11 Fho] 100% ©]o]oF
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A uE W] AR 2o ate AA ke 2Rt ¢ 2 YEhg=T o] 7]EY]
AZANET AdAE Ao|vhFazzari et al., 1998; Peters and Taylor, 2017; Erickson and
Whited, 2012).

<E 3> FAXEO ot A=A

o] X 7|E FARYY 3954 Aifolt}, 25 k] 3 robust and firm-—clustered t FAIFFo|t}, d Ao] AyHsE
qolH, 3d Be} Co AuWge 47 ¢t 9} gtoltt, & (DFE W7 55w 242 320, TR, $AE,

223 ATARAL O FAAG FAE R i FAgo|T, YuA] F AL AN FAAL 27t 5324

Tt s FEHY FAEITh

FA% 02 o132 e,

=
71—_,_

A

e

7 W52 4l

<E D& BRI e 47 10%, 5%, 1%9] fr-olgadl A

Panel A: ¢

(1) Lphy (2) [/int (3) Ltvt (4) [/H&D (5) (/stdl (6) Lstd‘l
4 0.045™ 0.036™ 0.061"" 0.004™ 0.051™ 0.018™"

(3.45) (4.60) (7.67) (3.59) (3.83) (3.43)
Cons 0.094™ 0.073™ 0.132™ 0.010™ 0.133™ 0.051™"

) (2.61) (7.34) (11.23) (6.57) (6.52) (3.43)
Time FE Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
N 4776 4776 4776 4776 4776 4776
Within-R* 0.008 0.028 0.058 0.033 0.016 0.007
F 3.649 3.873 7.565 2.715 3.074 2.875
Panel B: ¢

(1) Lph;u (2) [/int (3) Ltut (4) [/I?&D (5) (lstdl (6) Lstd2
S 0.004 0.004™* 0.005"" 0.000" 0.007™ 0.002

(1.36) (3.99) (3.12) (2.45) (2.46) (1.15)
Cons 0.064™ 0.091™ 0.165™" 0.011™ 0.156™ 0.042"

’ (3.27) (13.39) (17.55) (14.02) (9.35) (5.04)
Time FE Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
N 4776 4776 4776 4776 4776 4776
Within-R* 0.005 0.016 0.021 0.015 0.014 0.004
F 1.458 3.856 3.035 1.787 2.420 1.472
Panel C: ¢'*

(1) Lphy (2) Lint (3) Ltof, (4) LH&U (5) Lsf,dl <6) Lstd,Q
st 0.021™ 0.014™ 0.036™" 0.004™ 0.043™ 0.010™
a (4.34) (2.69) (3.92) (3.00) (3.95) (2.47)
Cons 0.057" 0.089™ 0.143™ 0.008" 0.133™ 0.036™"

’ (6.77) (11.65) (11.06) (5.04) (6.88) (5.84)
Time FE Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
N 4776 4776 4776 4776 4776 4776
Within-R* 0.004 0.007 0.024 0.031 0.013 0.004
F 3.743 3.143 4172 1.949 3.185 1.988
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~ T X T U = = A o o T W oW W
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Intangible Capital and Tobin’s ¢

Byungmo Kim™

Abstract

This study examines the empirical explanatory power of Tobin’s q in the investment equation.
Unlike previous studies, we measure ¢ by considering intangible capital using the perpetual inventory
method. Intangible assets in financial statements only include externally acquired assets, and it
1s necessary to measure the actual intangible capital that contributes to profit generation, including
the internally generated part. We find that the explanatory power of the investment equation with
newly measured q on investment expenditures increases significantly compared to the equation
with traditional measures. The increase in explanatory power is more pronounced for firms with
a high intangible intensity. These results suggest that, given the increasing contribution of intangible
capital to firm profitability, using measures that account for intangible capital, as opposed to traditional
measures, is important for increasing the explanatory power and reducing estimation errors of

empirical analyses.

Keywords : Intangibles, Tobin’s g, Perpetual Inventory Method, Adjustment Cost
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