
49Federal Reserve Bank of Chicago

����������	
����
���
�����������������������
�	���
�������������������
��
��	���
�����	
�

��������	
�
	����
�����������������������
��������
��������
	

��������	
�
	������
����
������������

	������

�
����
���
��	

��
��������
��
�
	����


	�
�����������������
���������������
��������
�����

�����
��	��


�	����������

����
�������
������
��
��� �����
	�!����������"
��


���
��
�#���
	
��$����%�	�����	�������������
��&��������

�'�
(�

	��
���

���	�
������
������	


�	��������
	������

�
�
	����


	�
�����������������

Introduction and summary
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Measuring and managing interest rate risk
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Derivative usage may complement lending
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Lending and derivative usage of commercial
banks—Early empirical evidence
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Empirical results
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*With total assets greater than $300 million as of June 30, 1985.
Source: Brewer, Minton, and Moser (2000).
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*Large banks are firms with total assets greater than $10 billion.
Source: Brewer, Minton, and Moser (2000).
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Some new results using a sample of bank
holding companies
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1986 1987 1988 1989 1990 1991 1992 1993 1994

Bank holding companies with total assets < $5 billion

Users of swaps (%) 30.64 27.12 34.54 30.91 31.37 31.91 35.71 44.44 48.48

Avg. ratio to total assetsa 0.0299 0.0313 0.0284 0.0505 0.0514 0.0351 0.0346 0.0520 0.0514

Users of futures/forwards (%) 30.64 28.81 27.27 30.91 29.41 25.53 26.19 27.78 24.24

Avg. ratio to total assetsb 0.0307 0.0221 0.0148 0.0218 0.0215 0.0362 0.0216 0.0230 0.0133

Users of both swaps and
futures/forwards (%) 16.13 13.56 16.36 16.36 13.72 14.89 14.29 16.67 18.18

No. of observations 62 59 55 55 51 47 42 36 33

Bank holding companies with total assets > $5 billion but < $10 billion

Users of swaps (%) 71.43 73.53 78.79 74.19 79.31 81.48 80.00 79.17 91.67

Avg. ratio to total assetsa 0.0187 0.0236 0.0234 0.0228 0.0248 0.0282 0.0426 0.0811 0.0773

Users of futures/forwards (%) 60.00 55.88 57.58 64.52 62.07 59.26 64.00 66.67 62.50

Avg. ratio to total assetsb 0.0247 0.0177 0.0290 0.0324 0.0303 0.0877 0.0367 0.0624 0.0709

Users of both swaps and
futures/forwards (%) 51.43 47.06 51.51 51.61 51.72 51.85 56.00 58.33 62.50

No. of observations 35 34 33 31 29 27 25 24 24

Bank holding companies with total assets > $10 billion

Users of swaps (%) 85.96 88.89 92.00 98.00 95.92 95.65 95.45 100.00 100.00

Avg. ratio to total assetsa 0.1223 0.2118 0.2820 0.3836 0.4379 0.4929 0.5459 0.6434 0.8005

Users of futures/forwards (%) 91.23 85.18 90.00 86.00 79.59 82.61 86.36 90.48 82.50

Avg. ratio to total assetsb 0.0634 0.0770 0.1376 0.1746 0.3768 0.3868 0.4825 0.5709 0.6986

Users of both swaps
and futures/forwards (%) 80.70 77.78 86.00 86.00 79.59 82.61 86.36 90.48 82.50

No. of observations 57 54 50 50 49 46 44 42 40

aAverage ratio to total assets equals the ratio of the notional principal amount of outstanding swaps to total assets for bank holding
companies reporting the use of swaps.
bAverage ratio to total assets equals the ratio of the principal amount of outstanding futures to total assets for bank holding
companies reporting the use of futures or forwards.
Source: Authors’ calculations using Federal Reserve FRY-9C data.

TABLE 1
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TABLE 2

&�	
��	��������������	����	����'�������	��	����������	
��	
��(��
�"����$��%

Small BHCs Mid-sized BHCs Large BHCs

Nonusers Users T-ratio Nonusers Users T-ratio Nonusers Users T-ratio

Size
Total assets ($ billions) 2.09 3.23 –17.04 6.14 7.27 –6.02 12.98 39.92 –15.03

(0.0001) (0.0001) (0.0001)
Capitalization

Book capital/total assets 0.0721 0.0682 3.76 0.0779 0.0679 3.72 0.0664 0.0630 2.10
(0.0002) (0.003) (0.0400)

Capital category (percent)
  Less than or equal to 5.5% 15 17 — 9 9 — — —     —
  Between 5.5 and 7.5% 45 51 — 20 68 — — — —
  Greater than 7.5% 40 31 — 71 23 — — — —

Market capital/total assets 0.0908 0.0939 –1.40 0.1257 0.0881 6.89 0.0708 0.0767 –1.99
(0.1624) (0.0001) (0.0511)

Risk
Loans/ total assets 0.6062 0.5878 3.55 0.6545 0.6330 3.62 0.6400 0.6200 2.87

(0.0004) (0.0004) (0.0052)

Loan loss allowance/ 0.0193 0.0199 –1.03 0.0176 0.0191 –1.27 0.0157 0.0265 -6.88
  gross loans (0.3020) (0.2056) (0.0001)

Dollar maturity gap/ 0.0638 0.0876 –2.28 0.0942 0.0601 2.34 –0.0207 0.0542 –5.64
  total assets (0.0226) (0.0210) (0.0001)

Standard deviation of 0.0253 0.0229 2.62 0.0188 0.0167 1.23 0.0166 0.0181 –0.90
  daily stock returns  (0.0088) (0.2216) (0.3711)

Z-score 51.3814 57.9317 –5.52 71.6853 70.7329 0.42 73.2001 66.5701 1.96
(0.0001) (0.6762) (0.0547)

Profitability
Return on assets 0.0042 0.0039 0.64 0.0045 0.0048 –0.31 0.0045 0.0044 0.09

(0.5217) (0.7572) (0.9293)

Return on equity 0.0442 0.0645 –0.88 0.0603 0.0639 –0.09 0.1329 0.0614 1.25
(0.3793) (0.9291) (0.2161)

(Gross interest income – gross 0.0245 0.0234 2.20 0.0237 0.0230 0.74 0.0240 0.0214 1.81
interest expense)/total assets (0.0279) (0.4628) (0.0750)

(Noninterest income – noninterest –0.0157 –0.0142 –3.85 –0.0125 –0.0128 0.51 –0.0149 –0.0109 –4.30
expense)/total assets (0.0001) (0.6110) (0.0001)

Efficiency ratio 0.3964 0.4067 –2.19 0.3741 0.3668 0.87 0.3723 0.3680 0.75
(0.0289) (0.3859) (0.4562)

Notes: Sample period is June 30, 1986–December 31, 1994. Subsample classification is by average assets during the full sample period. Small institutions are those with assets averaging less than $5
billion. Mid-sized are those with average assets between $5 billion and $10 billion. Large are those with assets averaging over $10 billion. The t-ratio tests the difference in the values of derivative users
and nonusers. The number in parentheses under the t-ratio is the level of statistical significance. For example, for small BHCs, the value of difference in the total assets row is –17.04 and the number in
parentheses indicates that this is significantly different from zero at a level of better than 1 percent.
Source: Authors’ calculations using Federal Reserve FRY-9C data.
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Basic model, including
bank-specific determinants Basic model, adding Basic model, adding

of lending and a local the derivative separate derivative
Independent variables economic condition factor indicator variable indicator variables

Previous quarter ratio of 0.2088 0.2073 0.2116
capital to total assets (0.0000) (0.0000) (0.0000)

Previous quarter ratio of –1.9264 –1.9853 –2.0104
commercial and industrial (0.0000) (0.0000) (0.0000)
chargeoffs to total assets

Indicator variable for 0.0035
derivative usage (0.0000)

Indicator variable for 0.0023
interest rate swap usage (0.0001)

Indicator variable for 0.0019
interest rate futures usage (0.0001)

Adj. R2 0.0913 0.0936 0.0951

Observations 4,130 4,130 4,130

Notes: The dependent variable is the quarterly change in C&I loans relative to last period’s total assets. The estimates are measured
relative to last period’s total assets. All regression equations contain time period indicator variables. Sample period is 1986:Q4 to 1994:Q4.
The numbers in parentheses below the regression coefficients are the significance levels. For example, a value of 0.001 would indicate a
statistical significance at the 1 percent level.
Source: Authors’ calculations using Federal Reserve FRY-9C data.
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Total risk
Derivative  (standard deviation Market Interest Unsystematic
participation of stock returns) risk rate risk risk

Small BHCs (62)

Users (33) 0.0078 0.4253 –0.5008 0.0068
Nonusers (29) 0.0078 0.4379 –0.8353 0.0068
Difference 0.4931 0.2201

Mid-size BHCs (35)

Users (30) 0.0082 0.5899 –0.9425 0.0062
Nonusers (5) 0.0120 0.5661 –0.6041 0.0108
Difference 0.3346 0.3507

Large BHCs (57)

All 0.0109 0.9278 –0.0144 0.0070

Notes: Subsample classification is by average assets during the full sample period. Small institutions are those with assets
averaging less than $5 billion. Mid-size are those with average assets between $5 billion and $10 billion. Large are those with
assets averaging over $10 billion. Difference in the table is the level of statistical significance of the difference in the values of
derivative users and nonusers. For example, for small BHCs, the value of difference in the interest rate risk column is 0.02201,
indicating that the market risk sensitivity of derivative users is significantly different from that of nonusers at the 22.01 percent
level.
Source: Authors’ calculations using daily data from the Center for Research in Security Prices database.
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Total risk
Derivative  (standard deviation Market Interest Unsystematic
participation of stock returns) risk rate risk risk

TABLE 5

-	�������	�	
	������ !�����������(���"��0���(�+��	���

Sample Period: January 1986–December 1990

Small BHCs (62)

Users (33) 0.0085 0.4036 –0.9274 0.0073
Nonusers (29) 0.0075 0.3841 –1.5013 0.0063
Difference 0.3675 0.0946

Mid-size BHCs (35)

Users (30) 0.0084 0.5477 –1.5872 0.0060
Nonusers (5) 0.0136 0.5443 –1.3502 0.0123
Difference 0.6325 0.9147

Large BHCs (57)

All 0.0111 0.8553 –0.4666 0.0062

Sample Period: January 1991–December 1994

Small BHCs (62)

Users (33) 0.0069 0.5044 0.3277 0.0061
Nonusers (29) 0.0081 0.6375 0.3577 0.0072
Difference 0.0005 0.9477

Mid-size BHCs (35)

Users (30) 0.0078 0.7459 0.2504 0.0062
Nonusers (5) 0.0094 0.6446 0.8978 0.0084
Difference 0.0206 0.2164

Large BHCs (57)

All 0.0106 1.1987 0.6424 0.0075

Notes: Subsample classification is by average assets during the full sample period. Small institutions are those with assets
averaging less than $5 billion. Mid-size are those with average assets between $5 billion and $10 billion. Large are those with
assets averaging over $10 billion. Difference in the table is the level of statistical significance of the difference in the values of
derivative users and nonusers. For example, for small BHCs covering the January 1986 to December 1990 subperiod, the
value of difference in the interest rate risk column is 0.0946, indicating that the interest rate risk sensitivity of derivative
users is significantly different from that of nonusers at the 9.46 percent level.
Source: Authors’ calculations using daily data from the Center for Research in Security Prices database.
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