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(Figure 1) Government-Bank Bond Yield Spread
Government and Bank Government - Bank Bond
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Note: Yields on both government bonds and bank bonds are based on three-year
maturity instruments. The figures are the author’s calculations using data from
the Bank of Korea’s Economic Statistics System (ECOS).
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(Figure 2)  Bank Loan Share and Main Bank Loan Share by R&D Status
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Note: As of December 2023, Panel A shows the share of bank loans in firms' total
borrowings, classified by whether firms engage in research and development
(R&D) activities. Panel B presents the share of main bank loans in firms’ financing
structure, also distinguished by R&D status. Blue indicates firms that do not
conduct any R&D activities, while green indicates firms that engage in R&D. The
results are the author’s calculations based on data from KoDATA.
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(Table 1) Tests of Differences in Bank Loan and Main Bank Loan Shares by

R&D Status
(%) R&D firms no]:i]r—rTI?fD lezil?g)c % | t-statistics

Bank Large 49.95 49.15 0.80 0.76

Loan Mid-sized 48.56 47.64 0.92 2.32
Share SMEs 42.81 39.90 2.91 36.62

. Large 28.76 34.86 -6.10 -7.46
[hain ff;t Mid-sized | 30.73 32.57 “1.84 -5.34
SMEs 33.75 35.58 -1.83 -24.46

Note: The bank loan share refers to the proportion of bank loans in firms' total
borrowings, classified by whether firms engage in research and development (R&D)
activities. The main bank loan share denotes the proportion of loans from a firm'’s
main bank in its overall financing structure, also distinguished by R&D status. The
results are the author’s calculations based on data from KoDATA.
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(Figure 3) R&D Intensity and the Shares of Bank Loans and
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As of end-December 2023. Panel A shows the share of bank loans in firms’
total borrowings (BANK R), classified by whether firms engage in research and
development (R&D) activities. Panel B presents the share of main bank loans in
firms’ financing structure (MBANK R), also distinguished by R&D status. The left-
hand figures display scatter plots with linear regression lines, while the right-
hand figures present kernel density estimates (density visualization, KDE). The
horizontal axis represents R&D intensity measured as R&D expenditure relative to
sales (RAD SR), and the vertical axis represents the overall bank loan share (BANK
R) and the main bank loan share (MBANK R), respectively. Firms are categorized
by size into large enterprises, mid-sized enterprises, and SMEs.
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(Table 2) Loan Trends of Sample Firms
(trillion Won, %)
Large firms Mid-sized firms SMEs
. Share . Share . Share
Y. Bank Main of Main| Bank Main of Main| Bank i of Main
ear Bank Bank Bank
Loan Loan Bank Loan Loan Bank Loan Loan Bank
(A) ®) Loan (A) ®) Loan (A) ®) Loan
(B/A) (B/A) (B/A)

2013 | 59.52 | 23.89 | 40.14 | 32.83 | 16.03 | 48.83 | 31.86 | 21.77 | 68.33
2014 | 59.41 | 25.24 | 42.48 | 33.94 | 16.62 | 48.97 | 35.68 | 24.77 | 69.42
2015 | 73.70 | 27.81 | 37.73 | 3536 | 17.11 | 48.39 | 35.82 | 24.34 | 67.95
2016 | 77.88 | 30.14 | 38.70 | 31.96 | 17.13 | 53.60 | 37.27 | 26.47 | 71.02
2017 | 68.34 | 23.08 | 33.77 | 29.66 | 15.67 | 52.83 | 37.54 | 26.65 | 70.99
2018 | 58.62 | 19.83 | 33.83 | 32.73 | 16.54 | 50.53 | 41.57 | 28.79 | 69.26
2019 | 62.87 | 19.93 | 31.70 | 33.47 | 17.44 | 52.11 | 44.32 | 30.74 | 69.36
2020 | 59.09 | 16.85 | 28.52 | 34.80 | 18.97 | 54.51 | 46.99 | 32.54 | (69.25
2021 | 59.47 | 17.75 | 29.85 | 37.56 | 20.28 | 53.99 | 50.37 | 34.70 | 68.89
2022 | 71.27 | 23.31 | 32.71 | 42.04 | 22.03 | 52.40 | 56.03 | 38.54 | 68.78
2023 | 94.08 | 30.78 | 32.72 | 45.46 | 22.77 | 50.09 | 60.39 | 42.01 | 69.56

Note: Large enterprises are defined as firms that belong to business groups subject
to cross-shareholding restrictions under the Monopoly Regulation and Fair
Trade Act, with total assets of KRW 5 trillion or more. Small and medium-sized
enterprises (SMEs) are defined based on criteria such as exceeding industry-
specific thresholds for sales or asset size. Mid-sized enterprises are firms that
exceed the SME criteria but do not qualify as large enterprises. The results are the
author’s calculations based on data from KoDATA.

(Table 2)= &4 W4 7199 2% "€ H F7H2d die <2 EoAEH
SA7I9H 47199 23 HE H FAH2 dE2 20134 olF FE3] 57t
She Eas Holal vk di7]de] 23 o

(Table 3)2 &40 Ab&H F8 ¥ Hoet A E HolEr. A, Hi& b
o= =7t olE A AlEshe 23 =1

E
SHTh B4, §-5748 Zejud WS 39 w7] 294 g 39 w] A

f




16 st=2dy ZRATY HEEST, 323 1S (2026.3)

(Table 3) Definitions of Variables® and Data Sources
Variables Definitions Sources
Loans log(Loans) Logarithm of total loans KoDATA
Logarithm of the bank bond . .
Financial
spread (3-year bank bond .
N log ) . Supervisory
Liquidity . . issuance rate minus 3-year ]
(LigPremium) ; Service, Bank
Korean Treasury bond yield), )
Business Reports
three-month average
log NICE Information
Ratio of R&D diture to sal
(R&D Intensity) ato o CXPEndIture to saies | oo vice
1 NICE Inf ti
. 08 Logarithm of firm total assets . prormation
(Firm Asset) Service
Firms Logarithm of fi t
log Ogaritam ,O rm re' L{rn on NICE Information
assets (net income divided by .
(ROA) Service
total assets)
. Analysis year minus firm NICE Information
Firm Age . .
establishment year Service
Financial
Supervisory
log Service, Financial
L ithm of k total t '
(BankAsset) ogarithm of bank total assets Statistics
Information
System
Financial
S )
Logarithm of the BIS capital upefrwso.ry .
log . . . Service, Financial
Banks . adequacy ratio (capital relative to e
(BIS ratio) ) . Statistics
risk-weighted assets) .
Information
System
. Financial
Logarithm of the share of core .
. . . Supervisory
funding (equity, demand deposits, ] i )
log 7 Service, Financial
. loan loss provisions, and other e
(CoreFunding) ) . ) Statistics
non-interest-bearing funding .
. Information
relative to total assets)
System

Note: Variables that included zero or negative values were transformed using the inverse
hyperbolic sine (IHS) function, while variables that did not include such values
were transformed using the natural logarithm.
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(Table 4) Summary Statistics for Key Variables
Variables P1 Mean | Median | SNdad | poq
Deviation
Loans Large 0.02 424.60 | 69.80 |1,608.82 |7,231.30
(hundred | \pg-gzed | 001 | 7876 | 30.00 | 192.41 | 838.31
million
won) SMEs 001 | 1943 | 6.12 | 3596 | 168.06
R&D Large 0.002 2.04 0.73 2.87 12.59
intensity Mid-sized 0.001 1.82 0.83 2.49 11.68
%) SMEs 0.004 | 2.86 | 1.66 | 325 | 14.53
Asset Large 36 68,010 | 5,252 | 232,241 | 653,286
Firms | (undred | \ngogeq | 68 | 2,982 | 1331 | 5747 | 31.480
million
Large -39.78 2.26 2.97 12.71 24.86
ROA(%) Mid-sized -37.94 3.25 3.42 11.18 29.89
SMEs -46.98 4.08 3.86 15.07 42.32
Large 1.00 24.18 20.00 16.93 67.00
Firm Age | yr gized | 2.00 | 2465 | 22.00 | 1555 | 66.00
(years)
SMEs 1.00 14.15 13.00 9.08 43.00
Asset Commercial 3.48 145.31 53.03 159.80 | 517.76
(trillion
Won) Specialized | 22.19 | 197.90 | 231.90 | 123.69 | 437.61
Bank BIS Ratio | Commercial | 12.74 15.85 15.60 2.24 22.80
MR ) Specialized | 9.68 | 14.13 | 14.42 1.78 18.77
Core Commercial | 10.69 22.95 21.76 6.97 42.96
Funding
Ratio(%) Specialized | 11.94 20.33 20.02 3.76 28.04

Note: P1 and P99 denote the bottom 1 percent and the top 1 percent of the distribution,
respectively. Loans refer to the amount borrowed by firms from banks. R&D
intensity is measured as the ratio of R&D expenditure to sales. Return on assets
(ROA) is defined as net income divided by total assets. The BIS ratio refers to the
capital adequacy ratio, defined as capital relative to risk-weighted assets. The
core funding ratio denotes the share of non-interest-bearing funding relative to
total assets, including equity, demand deposits, loan loss provisions, and other
non-cost funding sources. Large enterprises are defined as firms that belong to
business groups subject to cross-shareholding restrictions under the Monopoly
Regulation and Fair Trade Act, with total assets of KRW 5 trillion or more. Small
and medium-sized enterprises (SMEs) are defined based on industry-specific
thresholds for sales or asset size. Mid-sized enterprises are firms that exceed the
SME criteria but do not qualify as large enterprises.
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(Table 5) The Effect of Changes in Bank Liquidity on Loans to
Innovative Firms
Total Large Mid_sized SMEs

Q) ) ®) @) (6) ©) @) ®)

Log LiqPrem, 0.020 0.021 | -0.230 -0.236 | 0.001 -0.015| 0.013 0.015
(0.54)  (0.56) | (-0.59) (-0.63) | (0.01) (-0.12) | (0.35) (0.39)

Log R&D, ., 0.132  0.162 | -1.605 -1.490 | 0.538 0.755 | -0.094 -0.103
(0.62) (0.86) | (-0.68) (-0.65) | (1.41) (1.36) | (-0.56) (-0.68)
izz ;Egriin"“x -0.058™ ~0.065 -0.091° -0.034"
(-3.33) (-1.49) (-1.88) (-2.07)

Log FirmAsset; 0.527" 0.5507 | 1.206™ 1.208™ | 0.690 0.803"" | 0.500™ 0.510™
(25.79) (2434 | 3.18) (3.37) | B.68) (6.19) |(23.92) (23.36)
Log FirmROA, ., -0.019™ -0.016"|-0.071" -0.063" |-0.030™ -0.017 |-0.015™" -0.013™"
(-6.63) (-4.91) | (-2.31) (-2.14) | (-2.63) (-0.90) | (-5.47) (-4.41)

FirmAge, ., 0.143™ 0.153™| 0.329 0.365 | 0.129 0.141 |0.126" 0.129"
(4.61) (4.80) | (0.43) (049 | (1.39) (1.38) | 3.79 (3.80)

Log BankAsset, ., 0.451" 0.464™| 0.187 0.191 | -0.063 -0.043 | 0.680"" 0.687"
6.12)  (6.26) | (0.36) (0.40) | (-0.37) (-0.23) | (8.29) (8.39)
Log BIS, ., -0.334" -0.3367| -1.265 -1.264 |-0.416" -0.451"]-0.296" -0.295™"
(-4.24) (-4.20) | (-1.07) (-1.12) | (-2.09) (-1.99) | (-3.33) (-3.32)

é‘;greFun GingRatio,, | 0105 0104 | 0,039 0013 |-0.6437 -0.665"| -0.033 -0.034
(-1.37) (-1.34)| (0.06) (-0.02) | (-2.83) (-2.63) | (-0.40) (-0.40)

Year Dummy YES  YES | YES  YES | YES  YES | YES  YES
Observations 148,367 147,045| 3,683 3,665 | 20,521 20,413 |124,163 122,967
Num. of Firms 33,699 33,383 | 651 645 | 3,548 3,539 | 29,500 29,199
First Stage of F 88.48 82.12 | 3.285 3.555 | 13.68 10.46 | 71.37  67.05
Overall R? 0.172  0.145 | 0.111  0.135 | 0.0610 0.0381 | 0.103  0.100

Note: This table reports the results from two-stage least squares (2SLS) estimations that
include firm-bank fixed effects and year fixed effects. The dependent variable is
the logarithm of loan amounts. Industry-level average R&D intensity and the share
of R&D-performing firms are used as instrumental variables. The numbers in
parentheses are t-statistics based on standard errors clustered at the firm level. ***,
** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
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71E &9 719 (p75)°1 3H9 719 (p25) 2T 242} 13.17%p, 3.43%p B A &
&dts AL YEHETH. ojeh o] F47|0] SAVIYEY © 2 dF= T
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(Table 6) The Effect of Bank Liquidity Changes on Lending to
Innovative Firms: Group Affiliation
Mid-sized SMEs

Group—Affiliated ,\i(;;;ﬁ;eu dp Group—Affiliated ,\ii:;ﬁ;f: dp

Q) ) ®) @) (5) ®) @) ®)

Log LiqPrem,, -0.142 -0.110 0.100 0.102 | 0.129 -0.143" 0.081" 0.074
(-0.98) (-0.90) (0.49) (0.50) | (0.04) (-1.86) (1.86) (1.64)

Log R&D, ., -0.477 0.040 -0.016 0.068 | 3.484 0.237 -0.125 -0.251
(-0.49)  (0.06) (-0.05) (0.30) | (0.08) (0.60) (-0.60) (-1.23)
igi EEE?“‘“X -0.047 -0.026 -0.045 -0.040"
(-0.77) (-0.53) (-0.96) (-2.09)

Log FirmAsset, ., 0.615" 0.6937 0.475° 0.537**| 0.637 0.509" 0.488" 0.497"
6.03) (5.57) (1.85 (2.27) | (0.35) (8.66) (20.66) (20.23)
Log FirmROA, ., -0.054" -0.038" -0.031 -0.027 | -0.006 -0.010 -0.018" -0.016""
(-2.40) (-1.80) (-1.43) (-1.22) | (-0.09) (-1.39) (-5.55) (-4.49)

FirmAge, ., 0.103 0.101 0.290 0.303 | 0.249 0.016 0.173" 0.169™
0.90) (0.92) (1.46) (1.51) | (0.08) (0.23) (4.48) (4.15)

Log BankAsset, ., -0.187 -0.162 0.753 0.728 | 0.068 0.184 0.856 0.879"
(-1.03) (-0.98) (1.36) (1.31) | (0.04) (1.04) (8.83) (8.96)
Log BIS, ., -0.519" -0.481" -0.059 -0.125 | -0.183 -0.152 -0.326"" -0.323""
(-2.37) (-2.44) (-0.13) (-0.27) | (-0.26) (-0.83) (-3.10) (-3.01)

é‘;“ieFundngaﬁOm -0.536" -0.590" -0.934 -0.903 | 0.067 -0.001 -0.019 -0.037
(-2.10) (-2.45) (-1.55) (-1.49) | (0.06) (-0.01) (-0.19) (-0.37)

Year Dummy YES  YES  YES  YES | YES  YES  YES  YES
Observations 17,726 17,618 2,795 2,795 | 25,998 25,751 93,022 92,055
Num. of Firms 3,050 3,041 498 498 4,834 4,785 23,373 23,109
First-stage F 13.39  14.64 1509 1.462 | 1.593 11.95 53.59 49.43
Overall R? 0.0547 0.154 0.0772 0.0878 | 0.0667 0.0437 0.0770 0.0726

Note: This table presents the results of heterogeneity analyses based on firms' business

group affiliation, estimated using two-stage least squares (2SLS) with firm-bank

fixed effects and year fixed effects. The dependent variable is the logarithm

of loan amounts. Industry-level average R&D intensity and the share of R&D-

performing firms are used as instrumental variables. The numbers in parentheses

are t-statistics based on standard errors clustered at the firm level. ***, ** and *
denote statistical significance at the 1%, 5%, and 10% levels, respectively.
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(Table 10) The Effect of Bank Liquidity Changes on Lending to Innovative Firms:

Alternative Innovation Variable(=Intangible Assets/Total Assets)

Total Large Mid-sized SMEs

Q) ) ®) @) (5) ©) @) ®)

Log LiqPrem, ., -0.0263 -0.040"| 0.034 0.038 |-0.141" -0.124"| -0.025 -0.035"
(-1.58) (-2.35)| (0.28) (0.31) |(-2.37) (-2.44) | (-1.36) (-1.89)

Log R&D, ., 0.0356 0.074 | 0.041 -0.089 | -0.529 0.013 | 0.030  0.047
0.79  (1.59) | (0.11) (-0.28) | (-1.40) (0.06) | (0.84) (1.20)
izz ;Egrfln”*x -0.017™ -0.008 -0.020 -0.012"™
(-4.32) (-0.22) (-1.49) (-2.96)

Log FirmAsset; ., 0.523™ 0.533"(0.753 0.7877]0.779" 0.623"|0.5117 0.518"
(63.96) (62.85) | (7.02) (7.97) | (6.72) (8.05) | (60.16) (58.92)
Log FirmROA, ., -0.016™ -0.014™|-0.042™" -0.046""|-0.027"" -0.024""|-0.015"" -0.014™
(-9.98) (-8.61) | (-2.71) (-3.02) | (-5.05) (-5.43) | (-9.50) (-8.50)
FirmAge, ., 0.097" 0.105"| 0.143 0.156 | -0.011 0.056 |0.088" 0.0912™
6.03) (6.41) | (1.33) (1.43) | (-0.17) (1.15) | (5.17) (5.32)

Log BankAsset, .., 0.673" 0.663 | 0.519" 0.537"| -0.013 -0.047 | 0.950" 0.938™
(17.22) (16.76) | (2.57) (2.67) | (-0.13) (-0.55) | (20.64) (20.16)
Log BIS, ., -0.237" -0.225™| -0.310 -0.307 |-0.361"" -0.325™|-0.219™ -0.213™"
(-5.97) (-5.55) | (-1.36) (-1.34) | (-2.86) (-3.11) | (-5.06) (-4.87)

Ié‘;‘(ieFundngaﬁom -0.050 -0.045 | -0.226 -0.279 |-0.636™ -0.552" 0.011  0.012
(-1.44) (-1.27) | (-0.67) (-0.86) | (-4.66) (-4.55) | (0.29)  (0.33)

Year Dummy YES  YES | YES  YES | YES  YES | YES  YES
Observations 664,020 660,901 16,409 16,383 | 66,354 66,231 581,257 578,287
Num. of Firms 130,447 129,992| 2,613 2,607 | 10,441 10,430 |117.393 116,955
First Stage of F 418.6 385.3 | 18.48 17.54 | 32.06 39.98 | 373.5 347.5
Overall R? 0.191 0.194 | 0.225 0.216 | 0.0218 0.164 | 0.0910 0.0920

Note: This table reports the estimation results based on two-stage least squares (2SLS)
specifications that include firm-bank fixed effects and year fixed effects. The
dependent variable is the logarithm of loan amounts, and the key explanatory

variable is the ratio of intangible assets to total assets. Industry-level average

R&D intensity and the share of R&D-performing firms are used as instrumental

variables. The numbers in parentheses are t-statistics based on standard errors

clustered at the firm level.

,

and 10% levels, respectively.

, and * denote statistical significance at the 1%, 5%,
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(Table 11) The Effect of Bank Liquidity Changes on Lending to Innovative Firms:
Alternative Innovation Variable(=R&D expenditure/Total Assets)

Total Large Mid-sized SMEs

m )] ® @ (®) ©) @) ®

Log LigPrem,, 0.0089  0.0116 | -0.2927 -0.4706 | -0.0142 -0.0609 | 0.0076  0.0168
(0.25  (0.33) | (-0.83) (-0.58) | (-0.13) (-0.52) | (0.20)  (0.45)

Log R&D, -0.0560  0.0061 | 1.1695  3.9739 | 0.5235 0.7372 | -0.2671 -0.1663
(-0.29)  (0.05) (0.48) 0.71) (1.25) (1.38) | (-1.44)  (-1.28)

Log LigPrem, % -
Log R&D, ‘ -0.0447 -0.2263 -0.1102 -0.0189
(-3.04) (-1.23) (-2.07) (-1.05)
Log FirmAsset, ., 0.5104" 0.55747 | 0.8807 0.8823 | 0.8083" 1.02117" | 0.4396"" 0.4755™
(9.82) (1256 | (200 157 | (.05 (391 | (892  (11.38)
Log FirmROA, ., -0.0189™ -0.02027"[-0.0680" -0.0612 |-0.0401" -0.0390"|-0.0117" -0.0129
(-6.21)  (-6.97) | (-2.74)  (-1.11) | (-5.05)  (-4.16) | (-3.50)  (-4.05)
FirmAge, .., 0.13637 0.14757 | -0.3312  -0.7215 | 0.1435  0.1519 |0.11517 0.1247"
(4290  (4.64) | (-0.61) (-0.61) | (1.48) (148 | (3.28) (3.6
Log BankAsset, _, 0.4569" 0.4653 | 0.2688  0.2573 | -0.0474 -0.0283 | 0.6825" 0.6814"
(6.33) (6.44) (0.58) 0.20) | (-0.27)  (-0.15) | (8.20) (8.34)
Log BIS, ., -0.3283" -0.3265""| -0.2439  0.5677 |-0.4359" -0.4903" |-0.2857"" -0.2869""
(-421)  (-416) | (025 (024 | (-2.18) (-2.12) | (-3.16) (-3.22)
Log

CoreFundingRatioy . -0.1131 -0.1037 | -0.2810 -0.4048 |-0.6520"" -0.6830™"| -0.0441 -0.0310
(-1.49)  (-1.36) | (-0.64)  (-0.34) | (-2.86) (-2.67) | (-0.53)  (-0.37)

Year Dummy YES YES YES YES YES YES YES YES
Observations 148,552 147,383 | 3,677  3.654 | 20,502 20,399 | 124,373 123,330
Num. of Firms 33,779 33.510 651 645 3,546 3,538 | 29,582 29,327
First Stage of F 89.32  83.22 | 4.153 1.267 13.66 10.41 69.50  66.49
Overall R? 0.197  0.193 | 0.179  0.0467 | 0.0706  0.0460 | 0.0869  0.0964

Note: This table reports the estimation results based on two-stage least squares (2SLS)
specifications that include firm—bank fixed effects and year fixed effects. The
dependent variable is the logarithm of loan amounts, and the key explanatory
variable is the ratio of R&D expenditure to total assets. Industry-level average

R&D intensity and the share of R&D-performing firms are used as instrumental
variables. The numbers in parentheses are t-statistics based on standard errors
clustered at the firm level. ***, ** and * denote statistical significance at the 1%, 5%,
and 10% levels, respectively.
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(Table 12) The Effect of Bank Liquidity Changes on Lending to Innovative Firms:
Sample Periods : 2013~2021

Total Large Mid-sized SMEs
m )] ® @ (®) ©) @) ®
Log LiqPrem, 0.0742  0.0715 | -0.7711 -0.7946 | -0.0965 -0.2088 | 0.1115" 0.1142"
(1.59) (1.52) | (-0.95) (-0.88) | (-0.58) (-1.44) | (2.18) (2.24)
Log R&D, -0.0063 -0.1331 | 2.7191  2.6350 | 1.0711°  0.4595 | -0.1861 -0.2294
(-0.03)  (-0.65) | (0.83) 0.73) 1.77) (1.17) | (-0.99)  (-1.16)
Log LigPrem, % .
Log R&D, -0.0595 -0.0570 -0.1347 -0.0489
(-1.73) (-0.20) (-1.62) (-1.14)
Log FirmAsset; ., 0.47847 0.4946™ | 0.7152" 0.7393" | 0.6822"" 0.7452"" | 0.4437" 0.4580"
(21.18)  (20.95) | (2.01) (2.07) (6.76) (7.00) | (18.65) (18.68)
Log FirmROA, ., -0.0184™ -0.01487"| -0.0907 -0.0843 | -0.0095 -0.0088 [-0.0138™" -0.0108"
(-6.000  (-3.95) | (-1.46)  (-1.47) | (-0.46)  (-0.42) | (-4.44)  (-2.54)
FirmAge, ., -0.0112  -0.0153 | 0.6122  0.5881 | 0.0664  0.0551 |-0.0399" -0.0407"
(-0.69)  (-0.93) | (1.09) (1.02) (1.32) (1.31) | (-2.28)  (-2.30)
Log BankAsset, _, 0.3466™7 0.35777 | 0.1399  0.1302 | -0.0462 -0.0327 | 0.5087" 0.5138""
(4.59) (4.72) (0.20) 0.18) | (-0.200 (-0.17) | (6.10) (6.15)
Log BIS, ., -0.5076™" -0.4945™"| -0.6692 -0.6662 | -0.3460 -0.3821 |-0.4888"" -0.4860""
(-5.57)  (-5.35) | (-0.49) (-0.46) | (-1.11)  (-1.53) | (-4.66)  (-4.55)
Log -
CoreFundingRatioy.. 0.0195  0.0017 | -0.6651 -0.6726 | -0.8227" -0.8046""| 0.1347  0.1242
0.22) 0.02) | (-0.81) (-0.79) | (-2.57)  (-2.76) | (1.43) (1.31)
Year Dummy YES YES YES YES YES YES YES YES
Observations 119,490 118,453 | 2,907 2,898 | 16,240 16,180 | 100,343 99,375
Num. of Firms 30,423 30,132 587 584 3,245 3,235 | 26,591 26313
First Stage of F 48.28  44.42 1.687 1599 | 4.946  6.673 | 39.26  36.20
Overall R? 0.119  0.121 | 0.0745 0.0780 | 0.0181  0.0392 | 0.0641  0.0637

Note: This table reports the estimation results based on two-stage least squares (2SLS)

specifications that restrict the sample period to 2013-2021 and include firm-
bank fixed effects and year fixed effects. The dependent variable is the logarithm
of loan amounts. Industry-level average R&D intensity and the share of R&D-
performing firms are used as instrumental variables. The numbers in parentheses
are t-statistics based on standard errors clustered at the firm level. ***, ** and *
denote statistical significance at the 1%, 5%, and 10% levels, respectively.
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(Table 13) The Effect of Bank Liquidity Changes on Lending to Innovative Firms:

Excluding the Top and Bottom 1% of Bank Loan Share

Total Large Mid-sized SMEs

m )] ® @ (®) ©) @) ®

Log LigPrem,, 0.0336  0.0329 | -0.2569 -0.2496 | -0.0047 -0.0257 | 0.0294  0.0299
0900  (0.89) | (-0.64 (-0.59) | (-0.04) (-0.21) | (0.77)  (0.79
Log R&D, 0.1911  0.2249 | -1.7986 -1.9733 | 0.5569  0.8660 | -0.0447 -0.0630
(082  (1.12) | (-0.72)  (-0.75) | (1.40)  (1.40) | (-0.25)  (-0.39)
Log LigPremi % . -
Log RED,., - -0.0628 -0.0625 -0.1077 -0.0342
(-3.40) (-1.27) (-2.00) (-2.04)
Log FirmAsset;, | 0.5230"" 0.5459™ | 1.2702" 1.31357 | 0.6709™ 0.8062"" | 0.4973" 0.5061"
(25.81)  (24.22) | (2.98) (3.04) (8.46) (5.75) | (24.15)  (23.49)
Log FirmROA, ., -0.0183"" -0.01477"| -0.0716" -0.0648" | -0.0288" -0.0117 |-0.0150" -0.0131""
(-6.28)  (-4.51) | (-2.13)  (-1.80) | (-2.45)  (-0.56) | (-5.41)  (-4.37)
FirmAge, ., 0.1562"" 0.16597 | 0.3480  0.4684 | 0.1234  0.1312 | 0.1438" 0.1457"
(5.02) (5.17) (0.46) (0.58) (1.27) (1.25) (4.33) (4.30)
Log BankAsset, ., 0.4502 0.4637" | 0.1488  0.1412 | -0.0664 -0.0486 | 0.6757" 0.6829™
6.08)  (6.21) | (02600 (024 | (-038) (-0.24) | (832  (8.42)
Log BIS, ., -0.32147 -0.32197"| -1.2463 -1.3579 | -0.3746  -0.4207" |-0.2922"" -0.2895"
(-4.06)  (-3.98) | (-1.100 (-1.14) | (-1.88) (-1.76) | (-3.31)  (-3.27)

Log

CoreFundingRatioy . -0.0967 -0.0945 | 0.1417  0.1451 [-0.6614" -0.6960"| -0.0189 -0.0193
(-1.25)  (-1.200 | (0.19)  (0.18) | (-2.89)  (-2.63) | (-0.23)  (-0.23)

Year Dummy YES YES YES YES YES YES YES YES
Observations 146,930 145,620 | 3,662 3,644 | 20,352 20,244 | 122,916 121,732
Num. of Firms 33,432 33,117 647 641 3,529 3,519 29,256 28,957
First Stage of F 88.95  81.76 | 3.002  2.860 1349 9513 | 7348  68.70
Overall R? 0.151 0.120 | 0.102  0.0976 | 0.0572  0.0314 | 0.0986  0.0959

Note: This table reports the estimation results based on two-stage least squares (2SLS)

specifications that exclude the top and bottom 1% of observations based on the
bank loan share and include firm—bank fixed effects and year fixed effects. The
dependent variable is the logarithm of loan amounts. Industry-level average
R&D intensity and the share of R&D-performing firms are used as instrumental
variables. The numbers in parentheses are t-statistics based on standard errors

clustered at the firm level. ***,

and 10% levels, respectively.

, and * denote statistical significance at the 1%, 5%,
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(Figure 4) Bank Loan and Main Bank Loan Shares by Firm Age
(As of December 2023)

by Firm Age Main Bank Loan Share by Firm Age
— — 100 15+ — -

80 1

BANK R
MBANK R

o 10 20 30 40 50 60 70 o 10 20 30 40 50 60 70
AGE AGE

Note : The figure plots the shares of total bank loans and main bank loans by firm age as of
December 2023. Each dot represents a firm, and the fitted lines illustrate the overall
relationship between firm age and loan shares for different firm size groups (large firms,
mid-sized firms, and SMEs). The downward slopes indicate that both total bank loan
dependence and reliance on main bank relationships tend to decline as firms become older.
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Bank Liquidity Shocks and Credit
Constraints for Innovative Firms: Evidence
from Firm-Bank Panel Data

Won Sung’, Hosung Jung

This study empirically examines the effects of changes in bank liquidity and
firms’ innovation activities on loan supply using firm—bank panel data over the
period 2013-2023. To address endogeneity concerns—such as reverse causality
between R&D investment and loan volumes, as well as omitted variable bias—we
adopt a two-stage least squares (2SLS) identification strategy that incorporates
firm-bank fixed effects and year fixed effects. As instrumental variables, we
use the industry-level average R&D intensity and the share of R&D-performing
firms, excluding the focal firm. These instruments are expected to significantly
influence individual firms" R&D decisions through competitive pressure and
informational spillovers within industries, while remaining exogenous to banks’
firm-specific lending decisions.

The empirical results indicate that an increase in the bank liquidity premium
is associated with tighter credit constraints for firms with higher R&D intensity.
This effect is particularly pronounced for small and medium-sized enterprises
(SMEs) and mid-sized firms, which generally face more limited access to external
finance than large firms. By employing micro-level panel data, this study
identifies heterogeneous transmission channels through which financial shocks
affect the credit accessibility of innovative firms. The findings provide policy
implications suggesting the need to strengthen technology-based financing and
relationship banking, especially during periods of liquidity stress.
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