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Abstract

The first part of this péper provides a historical perspective
on bank risks. Five-year moving average measures of total risk, market
risk, and nonmarket risk are computed for an index of. New York banks
from 1929-1976 and for an index of outside New.York banks from 1950-1976.
We use a carefully constructed series of bank balance sheet data to
compute corrglations among various components-éf New York banks' port-
folios and observe trends.over time. The time series relationship between

book values and market values is investigated; and classical measures of

" capital adequacy are calculated using surrogates for market values rather

than book values. Finally, data are-presented on the movement of interest
rates and the term structure over time. Serial correlations and cross
correlations are computed.

The second part of the paper uses the technique proposed in

Shérpe ("Bank Capital Adequacy, Deposit Insurance and Security Values,"

June 1978) to gain information about capital adequacy. He has shown -

that for a bénk with deposit liabilities that do not extend beyond the
review period a "value preserviﬂg spread” in asset risk is likely to
increase the value of capital. Moreover, the less adequate the capital,
the 1érger this effect should be. We outline the method used to develop
an econometric model tﬁ test for this effect. ' The model is then applied
to -time saries data from 1938 to 1975. |
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SECTION A-1

Historical Perspective on Bank Risks

In an effort to provide some historical perspective, we have computed
five year moving average measures of total risk, market risk and non—mérket
risk for a group of New York Banks from 1929-1976 and for a group of Outside
New York Bénks from 1950-1976.

The analysis uses Standard and Poor'sl indices ofl(l) New York City
Bgnk Stocks, (2) Outside New York City Bamk Stocks, and (3) Standard and

Poor's composite Index. Each index is computed monthly, using a weighted

- average of market prices on the last Wednesday of the month, with prices

weighted by the ﬁumber of shares outstanding. The changes in the stocks
ut;lized in the indices are handled by adjusting a "divisor" to keep the’
series comparable,

The banks used in the New York City Bank Index and the Outside New
York City Bank Index are shown in Table A-1.1. Standard and Poor's compos-
ite was composed of 500 stocks in 1976, consisting of 83 industrial groups
totaling 425 companies, 15 railroad companies, and 4 utility groups totaling
60 companies. Monthly data were used for the following periods:

Standard and Poor's Composite Index January, 1929 - December, 1976

lThe analysis was repeated using Moody's indices. The results were
virtually identical. The Moody's series used were (1) New York Bank Stocks,
(2) Outside New York Bank Stocks and (3) Moody's Industrial Stock Index.
The latter index utilizes 125 stocks. The correlations between the relative
change in the Moody's Index used and the relative change in the appropriate
Standard and Poor's Index were:

Year Correlation
2/29-3/75 Standard and Poor's Composite —— Moody's Industrial 910
2/29-3/75 Standard and Poor's New York City Banks —— Moody's .923

New York City Banks
2/57-3/75 Standard and Poor's Qutside New York Clty Banks -- .918

Moody's Qutside New York City Banks




Standard and Poor's New York City January, 1929 ~ December, 1976
Bank Index

Standard and Poor's Qutside New York January, 1950 —-December, 1976
City Bank Index

The relative changes (monthly) in the indicés were computed. The
standard deviations of the relative changes of the indices were calculated
for the five year moving average periods.l Table A-1.2 shows the standard
deviationg of the relative changes in Standard and Poor's composite Index,
which measure the riskiness of the market. These data are graphed in
Figure A-1.1. For all Tables and Charts in this Section, the year indicated
refers to the year at the beginning of the period. For example, "1930" re-
fers to a period utilizing data from month~end‘Decembe:, 1929 through month-
end December, 1934, Exceptions are made for the first period in each series.
For the New York City Banks, "1929" utilizes data from month-end January,
1929‘to month—gnd January, 1934, For the index of banks Qutside New York,
the "1950" period utilizes data from month—end January, 1950 through month-
end January, 1955, Table A-1.3 shows the standard deviations of the rela-
tive change in Standard and Poor's New York City Bank Stock Index which
measure the total risk of the index. This is graphed in Figure A-1.2.

Table A-1.6 shows the‘standard deviations of the relative changes in the
Outside New York City Stock Index. These data are graphed in Figure A-1.5.
Five year moving averagé regressions of the form

Relative charge ~
of Market Index

Relative charge
of Bank Index

o+ B -
were run for both bank indices. The "Beta" coefficient of this regression
is the sensitivity of changes in the bank index to changes in the market.

Betas for the New York Banks are graphed in Figure A-1.3 and printed in

Table A-1.4. Betas for the Qutside New York Banks are graphed in Figure




A-1.7 and printed in Table A-1.8. With one exception in each, the & co-
efficient of the regressions were'insignificantly differeﬁt from zero at the
5% significance level for the New York City Baﬂks and the Outside New York
City Banks. The market risk of the bank stocks can be computed by multiply-
ing Beta times the standard deviation of the industrial index. These values
are listed in Table A-1.5 and graphed in Figure A-1.4 for the New York City
Bank stocks, and listed in Table A~1.9 and graphed in Figure A-1.8 for the
Outside New York City Bank stocks. The standard errors of the regressions
measure the non-market risk of the corresponding portfolios of bank stocks.
These values are printed in Table A-1,6 and grapﬁed in Figure A-1.5 for the

New York City Bank stocks, and printed in Table A-1.10 and graphed in Figufe

A-1.9 for the Outside New York City Banmk Stocks.
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TABLE A-1.2

Standard Deviatiﬁns of the Relative Change
in the Standard and Poor's Composite Index-(cmktl
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TABLE A-1.5

Market Risk —— Beta Times G
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TABLE A-1.8

Outside New York City Bank Index
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SECTION A-2

Historical Perspective on Balance Sheet Data

In an effort to provide historical perspective on bank balance sheet
data, we have computed correlations among various components of New York
Banks' portfolios and graphed trends over time. New York banks were chosen
because balance sheet data could be matched fairly well with available mar-
ket-value data.

The analysis uses balance sheet data for Ceﬁtral Reserve City Member
Banks of New York City (1928-1941), Reserve City Member Banks of New York
City (1942-1970) and Large Member Banks in New York City (1971-1975). This

information is available in Banking and Monetary Statistics, a three-volume

publication of the Board of Governors of the Federal Reserve System; The
Federal Reserve calculates the data by aggregating call report data on each
central reserve city, reserve city, or large member bank in New York City.
The call report data are gathered from two to four times a year. In an
effort to make the balance sheet data gomparable with market index data,
ail call reports filed during the first 15 days of the month were attributed
to the previous month. Thus, September, 1970 can refer to call report data
from September 16 - October 15, 1970. Linear interpolation between call re-
ports was used to produce monthly data. The data used in our work covered
the period from December, 1928 to December, 1975. The design of the call
report has changed throughout the period, hence it was necessary to aggre—
gate categories substantially to obtain consistént series across the whole
period. The series are described in-Table A-2.1.

Variables of particular interest are (1) the amounts of specific

categories of assets or liabilities relative to the amount of capital, and
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(2) the amounts of such categories of assets or liabilities relative to

total assets.

The statistics associated with these series are shown in

Tables A-2.2 and A—2.3.2 A prefix of "“p" before a series name denotes

liability

"t 1"

total assets The series qeq

refers to

asset liability as?2
—_— . ref —_—,
capital capital For example, the serles pas2 refers to capital
nw_t asset
A prefix of "q" before a series name denotes or

total assets
capital
total assets

The correla-

tions among the ratios of the series to capital are shown in Table A-2.4,

The correlations among the ratios of the series to total assets are shown

in Table A-2.5.

The figures show changes in the book values of various assets and

liabilities relative to capital and total assets. Only values on the last

month of each quarter are shown. For example, 1928 4th refers to December,

1928.

2The statistics provided are:

NOB = number of observations

mean

min = minimum

mAX = maxXimum

std, deviation = standard deviation
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TABLE A-2.1

Balance Sheet Data Series

AS Total Assets

1928-70:

1971-75:

Total Assets

Total Assets — Reserves for Bad Debts

AS1 Cash, Bank Balances, Items in Process

1928-41:

1942-70:

1971-75:

Reserves with Federal Reserve Banks + Cash in Vault + Bal-
ances with Domestic Banks + Balances with Foreign Banks +
Cash Ltems in Process of Collection

Reserves with Federai Reserve Banks + Currency and Coin +
Balances with Domestic Banks + Balances with Foreign Banks +
Cash Items ‘

Reserves with Federal Reserve Banks + Currency and Coin +
Demand Balances with Banks in U.S. + Other Balances with
Banks in the U.S5. + Balances with Banks in Foreign Countries
+ Cash Items in Process of Collecticn

AS2 Loans (Net of Valuation Resources)

1928-70:

1971-75:

Total Loans

Federal Funds Sold and Securities Purchased Under Agreements
to Resell + Other Loans - Reserves for Bank Debts

AS2.1 ZLoans on Securities (Except to Banks)

1928-Sept. 1938: Loans on Securities, Except to Bamks, Total

Dec. 1938-Dec. 1947: Loans for Purchasing or Carrying Securities (1)

to Brokers and Dealers, (2) to Others

June 1948-Dec. 1970: lLoans for Purchasing or Carrying Securities ((1)

to Brokers and Dealers, {2) to Others).f, where f =

1 - reserves for bad debts
total loans, gross

total loans (met) + reserves for bad debts

and total loans, gross =

June 1971-Dec. 1975: (Loans on Securities to Brokers and Dealers +
Other Loans for Purchasing and Carrying Securities)-f (as
defined above)
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TABLE A-2.1

. (continued)

AS2.2 BEReal Estate Loans, Ket

1928-47:- Real Estate Loans, Tectal

: 1948-75: Real Estate Loans, Total:‘f where f = net total loans
: gross total loans

AS2.3 Loans to Banks
1928-41: Loans to Banks
1942-47: Loans to Financial Institutions/Banks
1948-70: Loans to Financial Institutions/Banks-f

net total loans
gross total loans

where £ =

1971-75: ([1] Federal funds sold and securities purchased under
agreements to resell + [2] loans to domestic and foreign

banks)-f where f = net total loans
gross total loans

| k». AS2.4 Other Loans (Primarily Commercial and Industrial)

| 1928-75: Net Loans - Loans on Securities, Net - Real Estate Loans,
: Net — Loans to Banks, Ret

AS3 Fixed Assets
1928-70: Bank Premises + Other Real Estate
1971-75: Fixed Assets — Building, Furniture, Real Estate

"AS4 Customer's Liability on Acceptances
1928-70: Customer's Liability on Acceptances

S 1871-75: Customer's Acceptances Outstanding

AS5 Other Assets

1928-75: Other Assets {Note 1940, 1941 data taken from Volume 2 of
Banking and Monetary Statistics; the original Data was

Revised)

AS6 Total Investments.

. 1928-70: Inves tments, Total
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TABLE A-2.1
{continued)

1971-75: Total Securities held, Book Value + Investment in Subsidi-
aries not Consolidated

AS6.1 U.S. Treasury Securities

1928-41: U.S. Government Obligations, Direct + U.S. Government Securi-
ties, Guaranteed

1942-70: U.S. Government Securities, Direct + U.S. Government Securi- =
S ties, Guaranteed

1971-75: U.S. Treasury
AS6.1.1 Treasury Bills and Certificates
1928-41: U.S. Government Obligations/Direct/Bills

1942-70: U.S. Government Obligations/Direct/Bills + U.S. Government
Obligations/Direct/Certificates (except Dec. 1968, Dec. 1969,
Dec. 1970 obtained by applying the percent breakdown for
weekly reporting New York City Banks to AS6.1. The weekly
reporting data is in the Federal Reserve Bulletin).

1971-75: Estimated by applying percént breakdown for weekly reporting
New York City Banks to AS6.1.

AS6.1.2 Notes and Bonds (Including Guaranteed U.S. Government Agencies)

1928-41: U.S. Government Obligations/Direct/Notes + U.S. Government
Obligations/Direct/Bonds + U.S. Government Obligations/
Guaranteed

1942-70: U.S. Government Securities/Notes/Maturing Within One Year + 3
U.S. Government Securities/Notes/Maturing After Une Year +
U.S. Government Securities/Bonds/Total + U.S. Government
Securities/Guaranteed (except Dec. 1968, Dec. 1969, and Dec. s
1370 obtained by applying the percent breakdown for weekly
reporting New York City Banks to AS6.1)

1971-75: Estimated by obtaining percent breakdown for weekly reporting
New York City Banks to AS6.1.

AS6.2 State and Political Subdivision
1928-41: Obligations of States and Political Subdivisions

1942-70: Securities of States, etc.

1971-75: Total Securities Held, Book Value/State and Political
subdivisions
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TABLE A-2.1
(continued)

A56.3 Other Securities
1928-41: Other Domestic Securities/Total + Foreign Securities
1942-70: Other Bonds, Notes and Debenture/Federal Agency + Other Boads,

Notes and Debentures, Other + Corporate Stock (including Fed-
eral Reserve Bank Stock)

- 1971-75: Total Securities Held, Book Value/Other U.S. Government Agen-
cies + Total Securities Held, Book Value/All Other Securities
+ Investments in Subsidiaries Not Consoclidated

Total Liabilities = Total Assets

~ LBl Demand Deposits

1928-75: Demand Deposits, Total (Adjusted sllghtly so total liabili-
ties = total assets)

LB2 Time Dep&sits

1928-75: -Time Deposits, Total
LB3 Borrowing

1928-70: Borrowing

1971-75: Federal Funds Purchased and Securities Sold Under Agreements
to Repurchase + Other Liabilities for Borrowed Money

LB4 Acceptances Outstanding
1928-70: Acceptances Outstanding
1971-75: Bank Accepténces Outstanding
LBS Other Liabilities
1928-70: Other Liabilities
1971-75: Other Liabilities + Mortgage Indebtedness
{LB6 Preferred Stock, Notes and Debeutures
1928-70: Preferred Stock |
1971-75: Capital Notes and Debentures + Preferred Stock

LB7 Equity

Capital

' 1928-70: Capital Accounts/Total - Preferred Stock

\ 1971-75: Equity Capital - Preferred Stock
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EAS1
NOB 565 MEAN 2.74
MIN . §.963B49 MAX 5.2161 STD. DEVIATION 0,789133
PAS2 ,
NOB 565 MEAN 4.41295 .‘
MIN 1.88398 MAX _ 8.78669  STD, DEVIATION 1.Yuby
EASZ2.1 .
NOB 565 - HEAN £.799113 :
MIN §.317699 MAX 2.15518  STD. DEVIATION .354498
PAS2,2
KOS 565 VEAN 0.263428
1IN 4.637568 MNAX $.856792 STD. DIVIATION $.248562
pPAS2.3
NOB 565 MEAN 0.145485
MIN §.01216 MAX 6.735492 STD, DEVIATION $.139691
PAS2.4 ' ‘
NOB 565 VA 3,285
MIN ©,823089 MAX 6,88891 ST, DEVIATION 1.73764
PAS3
NOB 565 MEAN .113387
~ MIN §.358865 ! 8.17747 STD. DEVIATION ¢.63501
A PAS4 :
o NOB 565 MEAN B.174146
MIN 6.011864 ¥ 0.68¢683 STD. DEVIATION 6.127136
B PASS _ '

2 NOB 565 - MEAN © P.13818 : ,
S MIN §.029888 MAX 6.989175 STD. OEVIATION 3.13953
2 pase |
< NOB 565 _ MEAN 3.48679
Mo MIN §.87506 MAX 9,27925  STD. DEVIATION 1.97701
2 9 pase.l
B NOB 565 MEAN 2.64354

- MIN 0.406633 MAX 8.73805 STD. DEVIATION 0 2.13126

2 PAS6.1.1 ' '

E NOB 565 MEARN 0.521561 : ,

& MIN $.9299851 MAX 2.88411 STD. DEVIATION ¥.582136

= PAS6.1.2

NOB 565 MEAN 2.11898

MIN £.396782 MAX £.68858 STD. DEVIATION 1.62943
PAS6.2 )

HOB 565 MEAN $.,572756 , .

MIN 0.06949 MAX 1.24782° STD. DEVIATION — 4.335842
PAS6.3 , )

NOB 565 MEAN ¥.273537 .

MIN 0.071952 MAX ©,503641 STD. DEVIATION 3.130445
PLR1

NOB 565 MEAN 7.78418 :

MIN 3.36223 MAX 13,6165 STD. DEVIATION 2.35886
PLR2

NOB 565 MEAN 1.5832

HMIN 0.379987 MAX 5.52759 S0, DEVIATION 1.33784
PLE3

NOB 565 MEAN B.229333

MIN a. MAX 1.61777 STD. DEVIATION 0.376579
PLB4

NOB 565 - VEAL #.183375

MIN 0.014335 MAX $.656814 STD., DEVIATION 0.133028
PLB5

NOB 565 MEAN 0.365366

.3
MIN ¥.449138 MAX ‘ 2.38182  STD., DEVIATION 2.387914
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QAS1
| NOB 565 MEAN 0.247966 ,
MIN B.15455 MAX #.432111 STD. DEVIATION 8.051882
QAS2Z
NOB 565 MEAN €.397736 ,
MIN #.166833 MAX 0.552495 STD. DEVIATION #.131134
NOB 565 MEAN g.283132
MIN 0.027138 11AX #.319267 STD. DEVIATION p.061516
QAS2.2
NOB 565 MEAN @.922514
MIN 0,002433 taX 6.86321 STD. DEVIATION 0.217414
. ! QAS2.3
, NOB 565 MEAN 0.013194
AIN 8.609791 MAX 0.049118 STD. DEVIATION 2.0812837
) QAS2.4
W52 E08 565 MEAN 9.278925
MIN 0.0936  MAX 8.464515 STC. DEVIATION 3.122178
QAS3
NOB 565 , MEAN 0.011377 .
MIN 0.005988 MAX 0.629672 STD. DEVIATION 2.006179
w UASH
X NOB 565  MEAN 0.017468 |
o MIN 0.009779 AKX 0.0665¢2 STD. DEVIATION 9.014474
] QASS ,
B NOB 565 MEAN 0.012223
2 MIN 0.002363 MAX 0.064578 STD. DEVIATION 2.010053
[sa Q
: gl 0AS6
, T A NOB 565 MEAN 8.31329 ,
('. < MIN £.115663 MAX 0.624698 STD. DEVIATION 3.13681
=
H o 0as6,1
2 gl 0% ses MEAN 0.234795 | '
S MIN 0.627809 MAX 0.587598 STD. DEVIATION .150088
2l Qas6.1.1 . ' |
2 NOB 565 MEAN 0.045268
E MIN 0.000654 MAX 8.199917 STD. DEVIATION 0.041232
3 .
o Ons6.1.2
HOB 565 MEAN 9.189527
MIN 0.026355 MAX 1 ©9.439147 STD. DEVIATION 8.119085
QAS6., 2 ,
NOB 565 MEAN 0.050214
. MIN 0.01123 MAX 8.103564 STD. DEVIATION .  0.024805
‘ QAS6.3 .
. NOB 565 MEAN 0.028283 |
MIN 0.006087 MAX 0.078893 STD. DEVIATION 6.020012
QLB1 :
NOB 565 MEAN B.699715
MIN #.399763 MAX #.882977 STD. DEVIATION .138511
QLB2 ,
NOB 565 MEAN 0.136032
MIN 0.030589 MAX 0.372722 STD. DEVIATION 2.897171
QL83 ' |
OB 565 MEAN 0.01324
HIN 8. MAX 0.113737 STD. DEVIATION 0.02737
(. or: |
NOB 565 MEAN 0.018312
MIN 0.800941 MAX ©.069319 STD. DEVIATION 0.J15816
QLBS
NOB 565 - MEAN 0.930724
MIN 0.086837 MAX 6.167615 STD. DEVIATION £.027439
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SECTION A-3

Historical Perspective on Book Value/Market Value
of Capital and 'Classical" Measure of Capital Adequacy

The standard measure of capital adequacy compare book values from the
bank's balance sheet. This section provides a historical perspective on the
relarionship between book values and market values of equity over time. We
have computed the measure of market value to book value of equity for a
group of New York Banks from 1929 through 1975 and for a group of Banks Out-
side New York City for the years 1957-1975. TFor the New York City banks we
present a graphical review of the classical measures of capital adequacy and
calculate related measures using surrogates-for market values.

The banks chosen for computing the book value to market value ratio
were those used in S;andard and qur's New York City Bank Index and Standard
and Poor's Outside New York City Bank Index. These are listed in Section
A-1, Table A-1.1. The New York City index contains 17 banks in 1929 and re-
duces to 9 by 1975; The Outside New York index contains 10 banks in 1950,
increases to 17 in 1956vand decreases to 16 banks by 1975. These banks were
chosen because they are actively traded throughout the period they are in
the index.

The book value of equity, the number of shares and the market value
per share were gathered for each bank in the index in each year. The book
value of equity and the number of shares were taken from Moody's Bank and
Finance Manual. The book value of equity was computed as the book value of
stock plus surplus plus undivided profits plus dividends declared but not

vet paid. Book values of preferred stock and capital notes were nct in-

ciuded. An attempt was made to include reserves for contingencies in the

)
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equity account. Since this could not always be sorted out from reserves for

. losses on securities or reserves for loan losses, judgment was used to de-

¢ide how much of the item called "reserves" was reserves for contingencies.
The market value per share was taken from Lhe Bank and Quotation Record.
Last trading day of the year figures were used to corfespond with the year-—
end balance sheets obtained from Moody's manuals. Where no closing quote
could be found, the bid and ask quotations were averaged. _In the few cases
where year end values could not be obtained, the values for the month before
and month after were averaged. Book and market values for individual banks
were then aggregated. The raw data are given in Table A-~3.1 and graphed in
Figure A-3.1 for the New York Banks. The raw data aré given 1in Table A-3.2

for the Outside New York City Banks and graphed in Figure A-3.3. Where the

. book values appear to rise or drop sharply, banks have been added to or de-

leted from the index. The market value/book value ratio is given in Tabie
A-3.2 for the New York Banks and graphed in Figure A.3.2. This ratio is
given in Table A-3.2 for the Outside New York Banks and graphed in Figure
A-3.4., Two of the banks in thé Qutside New York City Index were not.in-
cluded in the 1975 computations as their book values were not available. 1In
Figure A-2.5 the movement of the ratio is graphed for the two groups of banks.
The balance sheet data (book values), compiled by the Board of Gover-
nors of the Federal Reserve System from individual bank call report data for
the New York Reserve City member banks, were readily accessible in aggre-
gated form, The exact derivaticn of the series is described in the previcus
section. The December call report data were used to compute measures of
capital adequacy. Market value/book value ratios were compiled for the

Standard and Poor's New York Banks as described above. The market value of

equity for the New York City Banks was estimated by multiplying the Book
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Value of the New York Banks times the Market Value/Book Value ratio for the
Standard and Poor's New York banks. |

The market value estimate for New York City Banks will be excellent,
as banks in Standard and Poor's New York index correspond fairly closely to
the Federal Reserve Board's classification of New York Central Reserve City
Member Banks., Total deposit data were gathered for each bank in the Stand-
ard and Poor's index for the years 1930, 1940, 1950, 1960 and 1970 from
Moddy'S'Bank and Finance Manuai. The deposit data were aggregated and coﬁ—
pared with total deposits from the call report data of the New York Reserve

city member banks. The results (in millions of dollars) were:

Standard and New York Reserve
Poor's Banks City Member Banks
: Total Deposits Total Deposits (a) as a Per-
Year (a) (b) centage of (b)
1930 . 9,184 9,602 95,6
1940 17,561 17,744 99.0
1950 25,789 28,954 ’ 89.1
1960 - 34,697 39,767 87.3
1970 ' /88,807 89,384 99.4

This high degree of correspondence gives us confidence in our market value
estimates of capital adequacy.

Two important comments are in order, TFirst, the market value of
capital refers to the market value of equity plus the book value pf pre-
ferred stocks and notes. Second, the "market value" of assets was computed
as the book value of assets plus the difference between the market and book
values of equity, This is adﬁittedly a very crude surrogate for the true
market value of assets. It would only be correct if the economic value of
deposits were equal to the nominal value. In fact, the economic value of
deposits 1is generally less than the nominal value, hence our estimate over-

states the true market value of assets.
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All measures of capital adequacy are shown for the 1929-75 period in
Figures A;3.6 - A-3.17. it is fairly clear why most of the measures are
considered relevant for estimating capital adequacy. However, Figures
A-3.13 and A-3.14 deserve some comment, as doAFigures A-3.16 and A-3.17.

In Figure A~3.13 (total assets, book - cash - U.S. government securities -

agency securities)/6 is a rule of thumb estimate of a "proper" amount of

-capital.3 Figure A-3.10 hence illustrates the ratio of this "proper" amount

of capifal to the actual amount of capital. Note that in calculating the
measure, instead of agency securities (which were not available separately)
the entire category of other securities was subtracted out. This includes

stock, Federal Reserve stock, Federal agencies not guaranteed and investment

"in subsidiaries not consolidated. Thus our estimate of "proper capital" may

be interpreted as a lower bound. TFigure A-3.14 substitutes market values
for book values. Peltzman4 uses_capital/(deposits_- cash) as 4 proxy for
capital adequacy. This measure is shown in Figure A-3.16. It may be viewed
as a measure of capital divided by uncovered deposits.: We felt that other
assets are almost as liquid as cash, and the distinction was artificial, so

we used capital/deposits and graphed the results in Figure A-3.17.

3This was mentioned by Sam Peltzman in his article "Capital Invest-
ment in Commercial Banking and Its Relationmship to Portfolio Regulation,"
Journal of Political Economy (January/February, 1970), pp. 1-26.

4Ibid.
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TABLE A-3.1
YEAR SPRV* SRk SEMVIRRRE ’
1929 "1.656936E+66 4.943E13E+36 . 2.9819
1930 ©1.837959L+16 3.243878E+26 1.,76536
1931 1.753151e+36 1.609822E+36 9,918245
1832 1.64GEDDE+D6 1.857129E+36 1.13198
1933 1.396356E+36 1.248121E+26 2.893842
1934 . 1.382839E+06 1.387796E+26 1.08358
1935 1.3496U00+06 1.917882E+26 1.42187
1936 1,482918E+86 2.810281E+26 1.35563
1937 1.497633E+06 1.419868E+26 A.947535
1938 - 1.496044E+86 1.398756C+06 2.934397
1939 © 1.511118E+d@6 1.613458E+46 1.66574
1948 1.521599E+6 1.546625E+d6 1.01645
1941 1.544623E+36 1.216697E+20 2.787698
1942 1.582801E+26 1.254358E+06 2.7923433
1943 1.691342E+396 1.5172G3E+26 2.956199
1944 1.838213E+36 1.95048B4E+36 1.661248
1945 1.9663C1E+26 2.134589E+26 1.11131
1246 2.948311E+26 1.896942E+4d6 £.926131
1547 2.1BU521E+HI6 1.627318E+46 B.77472)
1548 2.165878E+E0 1.624860E+06 4.749839
1949 2.2b9832h+90 1.823572E+06 3.,828583
1958 % 231980E+66 1.846732E+06 3.82773
1951 2. 30 3U39E+HEG 2.631093E+06 #.881319
1952 2.37947T2E+06 2.2568178+36 8.948117
1953 2.443165E+86 2.220914E+26 9.909932
1954 2.67566]1E+06 2.84874]1E+46 l.eel?
1955 2.6U5577E+06 2.5805]12E+d6 1.18539
1956 2.722401E+¢6 3.845519E+d6 1.11866
1957 2.971976E+56 2.997642E+4360 1.04864
1958 3.11350BE+ub 3.56405]1E+36 1.24¥9
1959 0 3,292294E+56 4,832571E+d6 1.46784
1960 3.453638E+36 4.379224E+656 1.26617
1961 3.620352E+00 6.534983E+56 1.79678
1962 3.763842E+06 5.529]175E+36 1.49557
1963 4,0L385PE+E6 5.992963E+10 1.4968
1964 4.178790E+HY6 6.612901E+36 1.58253
1965 4,317183E+46 6,4335296E+06 1,39797
1966 4,432778E+46 5.8735776+456 1.32503
1967 4.643223E+d0 5.995689E+06 1.27272
1968 4.8559268E+86 8.2535]12E+d6 1.69851 _
1969 5.0916275+36 7.5962410+46 1.49191 *
1976 5.816027E+46 7.895430E+36 1.35753
1971 5.713914E+¥6 8.639913E+ﬂ6 1.51248
1972 0.236175E+56 1.117685E+47 1.79226
1973 £.805]123E+96 1.2540175+37 1.54275
1974 7.423931E+26 3.128644E+36 1.69492
1975 3,447314E+06 8.520424E+d6 1.688937

*Book Value, Standard and Poor's New York Banks

K& .
Market Value, Standard and Pcor's New York Banks

**%Market Value/Book Value, Standard and Poor's New York Banks
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ijw TABLE A-3.2

YEAR SPBVODR OPHVOB *% SPMVBVOB *&*
1354 1.9¥89879rC+26 1.246653E+06 1.14388
1951 1.281762E+06 1.478192E+36 1.23082
1952 1.2648745+36 | - 2.257290E+d6 1.7846
1953 1.344183E+2 1.754793E+86 1,30547
1954 1.422122E+06 2.162327E+26 1.52¢51
1955 1.504556E+96 2.8556360+36 1.89799
. 1956 2.255574E+36 2.978659E+16 1.,32058
i 1357 2.308158E+56 2.628227E+36 1.13866
1958 2.415376E+v6 | 3.639649E+36 1.58314
1959 2.581802E+36 | 4.246418E+36 1.64475
1969 2.729950E+66 4.204025E+u6 1.53996
1961 2.994491E+£6 5.8498@9E+¥6 1.95878
1962 3.1265536+¢6 4 ,.882648E+36 1.56167
1963 3.263033E+06 5.822805E+16 1.784483
1964 3.4uB84Y2E+96 5.860124E+00 1.72188
1965 3.796178E+36 5.596673E+26 1.47429
1466 4,913779C+56 5.477937E+86 1.36478
1967 4.436864E+d6 5.623505E+96 1.26745
1568 4,642316E+J6 3,299930E+36 1.78738
1969 4 .82348BE+v6 5.686943E+d6 1.38633
1974 5.359296E+E6 7.18913GE+@6 1.34143
1971 5.738024E+L6 7.892768E+26 1.3755]1
1972 0.15d132E+d6 0,853587E+06 1.68217
1973 6.549137E+06 9.2847¢2E+26 1.38716
. 1974 7.063135E+¢0 5.585768E+06 P.79€834
(. 1975 7.3BSJB7E+@6 6.74785213+£16 ¢,92372

*Book Value, Standard and Poor's QOutside New York Banks

**Market Value, Standard and Poor's Outside New York Banks

*%*Market Value/Book Value, Standard and Poor's Outside New York Banks
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FIGURE A-3.1
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FIGURE A-3.2
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FIGURE A-3.4
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FIGURE A-3.5
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FIGURE A-3.6
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FIGURE A-3.7
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FIGURE A-3.8
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FIGURE A-3.11
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FIGURE A-3.14
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FIGURE A-3.16
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FIGURE A-3.17
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SECTION A-4

Historical Perspective on Interest Rates and
the Return on the Market

This section provides sﬁme historical perspective on the movements
of interest rates and market prices over time. To supply irsights into the
phanging term structure, sérial correlations and cross-correlations are
also presented.

The analysis uses the relative change in Standard and Poor's compos~
ite index as the surrogate for the return on the market cach month. Since
dividends are pot included, such changes represéﬁt only capital gains and
losses, most of which are unanticipated. Index values for the last Wednes-
day of each month from January, 1929 to December, 1975 were used.

Total return oa treasury bills, computed based on last-day-of-the-
month values were obtained from Ibotson and Sinquefield.5 Only data from
1938 to 1975 were used.

The remaining interest data were based on Standard anleoor's Bond
indices. The four series utilized were: government short term yieids-(3

to 4 years), government intermediate vields (6 to 9 years), government long

..term yields (over 10 years) and medium grade corporate bond yields. The

medium grade corporate bond index is composed on bonds rated Bl+ (until the
mid-1950"'s) and BBB thereafter. The data, computed as of the last Wednes-

day of the month are available from January, 1938 for all four series.

5These data are described in gteater detail in Ibotson, Roger G. and
Rex A. Sinquefield, "Stocks, Bonds, Bills and Inflation: Year by Year His-
torical Returns (1926-1974)," Jourpal of Business, January 1976, pp. 11-47.
We obtained the data frem the authors.

61n the three government indices, the-data we used for December; l937
is actually the first Wednesday of January, 1938.
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After 1942 the Standard andrPoor's government intermediate and long
term indices were based on fully taxabie issues. TFor the period 1938-1941
the indices were based on tax-exempt series. Both figures were given for
1942. OQur results are based on figures obtained by increasing thel1938-1941
tax-exempt yields fdr-intermediate and long term bonds by amounts equai to
the average difference between the tax-exempt and taxable series during the
12 ovérlapping months of 1942. The intermediate term tax-exempt yields were
increased by 31 basis points and the long term tax—exempt yields by 27 basis
points. During the overlapping period in 1942 there was only a .2 basis
point difference between taxable and tax-exempt short term government yields
so the originél figures for 1938-1941 were used. The four series are"
graphed in Figure'A—A.l (only the last month in each quarter is shown).

From the yields to maturity we computed total returns and capital

gains or losses. This was done as follows.

=
11+]
[nd
]
(=]
I

yield to maturity at the beginning of the month

yield to maturity at month-end

v
=
It

Both yields are annual yields divided by 12.

PO = price of the bond at the beginning of the month
P1 = price of the bond at the end of the month
m = months to magurity (from end of month 0)
¢ = coupon per month
Assume we buy a par bond which sells for P0 = 1 at the beginning of the

month, and pays a coupon of ¢ per month where ¢ = Yg- At month end the

price of the bond is
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The first term is the present discounted value of the coupon stream of the
bond and the second term is the present discounted value of the principal

which will be repayed at the end of month m-1. Rearranging,

y y
P~ s 181
1 71 (1+y,)
So
*17% Yo 1
P = Pl -1 = |— ~1]11 - -
0 71 (1+y))
When computing price indices, Standard and Poor's assumes a 3% year maturity
for the short term government bond index, a 7% year maturity for the inter-

mediate term government bond index, a-iS year maturity for the long term.
government bond index, and a 20 year maturity for the medium grade corporate
bond index. We adopted these assumptiqﬁs; Monthly total-returns were com-
puted by a@ding the monthly yield to maturity to capital gains or losses,
Table A-4.1 indicates the variable names. Table A-4.2 shows the sta-
tistics for the bond series (yields, capital gains and total returns) and
the return on the market. The table is in absolute amounts, that is, the
mean return on the market was .43 percent per month, the mean yield to ma; |
turity on short term government bonds was .26 percent per month, the mean
capital loss on these bonds was .03 percent per moqth and total returns- on
short term governmeht bonds were .23 percent per month or 2.78 perceﬁt per

: 7
year. Table A-4.3 shows the correlations among the variables. Table A-4.4

shows the results of regressions of the form:

Total Return = constant + capital gains (-1) and .

7On following page.
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capital gains = constant + capital gains (-1)

With the éxception of the treasury bills, such regressions have limited ex-
planatory power., Regressions with higher ofder distributed lags did nét
provide significantlf higher explanatory power,

Various regressions of combinatiéns of capital gains and market re- %
turns were performed to estimate cross correlations, Representative-results

were obtained as follows. Complete regressions were run of the forms:

CGGOVS = C + B1+PCSPI + B2-CGGOVI + B3-CGGOVL + B4.CGMEDC
CGGOVI = C + B1.PCSPI + B2-CGGOVS + B3.CGGOVL + B4-CGMEDC.
CGGOVL = C + B1.PCSPI + B2-CGGOVS + B3-CGGOVI + B4.CGMEDC
CGMEDC = C + B1.PCSPI + B2-CGGOVS + B3-CGGOVI + B4.CGGOVL
PCSPI = |

C + B1-CGGOVS + B2.CGGOVI + B3-CGGOVL + B4.CGMEDC

Next, all variables with T-statistics less than 2 were eliminated and the

regressions rerun. The results are shown in Table A-4.5.

7The abbreviations used in the regressiom output are:
NOE = HNumber of Observations
Range = Regression bounds
Novar = Number of Coefficients being estimated.
R5Q = R-squared statistic for the regression
CRSQ = Corrected R-squared statistic
F = F-test for R-squared statistic
SER = Standard Error of the Regression
SS5R = Sum of Squared Residuals
DW = Durbin Watson Statistic
LHS Mean = Mean value of the left hand side of the equation
SR = BSum of the residuals
Coef = Name of coefficient
Value = Coefficient value calculated by the regression
Ster = Standard error of each coefficient
T-stat = T-statistic for each coefficient
Mean = Mean Valuve of the Coefficients Coterm
Partial = Partial correlation coefficient
Beta = Beta coefficients

Covariance Matrix = Covariance matrix of errors in the coefficients
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pcspi

ymtgovs
cggove
retgovs
yotgovi
cgpovi
retgovi
ymtgovl
cggovl
retgovl
ymtmédc
cgmedc
rectmedc

rettbh
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TABLE A-4.1

Variable Names

Pl—P

o

0

return on the market

monthly yield to maturity, government short term bonds
capital gains, government shori term bonds

total returns, government short term bonds

monthly yield to maturity, government intermediate term boﬁds
éapital gains, government intermediate term bonds

total returns, government intermediate term bonds

monthly yield to maturity, government long term bonds

capital gains, government long term bonds

-total returns, government long term bonds

yield to maturity, medium grade corporate bonds
capital gains, medium grade corporate bonds
total returns, medium grade corporate bonds

total returns, treasury bills




PCSPI
NOB
MIN

YMIGOVS
HNOB
MIN

CGGVS
NOB
MIN

RETGOVS
0B
MIN

YMIGOVI
NOB
MIN

CGGEOVI
NOB
MIN

RETGOVI
HOB
MIN

YMTGOVL
NOB
MIN

CGGOVL
NCB
MIN

RETGOVL
OB
MIN

YMTMEDC
NOB
MIN

CGMEDC
OB
MIN

RETMEDC
NOB
MIN

RETTS
ROB
MIN

575

457

456

456

457

456

456

457

456

456

457

456

456

—-0.301383

0.089225 ;

-0.025775

-8.621812

B.0é1842 ¢

-0.05525

~5.053141 ¢

0. glu1683
-8.067934
-0.065591

0.012385
-0.070384
~0.065233

~3.0082

MEAN

MEAN

IMAX

MEAN

MAX |

HMAX

MEAN
MAX
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TABLE A-4.2

-0.00069
0.659244

STD.

STD.

SID.

STD.

STD.

5TD.

5TD.

5TD.

STD.

STo.

STD.

5TD.

DEVIATION
DEVIATION
DEVIATION
DEVIATION
DEVIATION
DEVIATION
DEVIATION
DEVIATION

DEVIATION

DEVIATTON

DEVIATION

DEVIATION

DEVIATION

DEVIATION

0.259876
6.901809 .
B.206853
0.906962
0.06158

.012074
ﬂ.além48
0.011221
0.01462

5.813992
6.061664
9.212984
£.812679

0.001827
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 CGMEDC

RANGE 1938

Q

PCSPI

CGEOVS
CGGOVI
CGUEOVL

S S

L] L] L] [ ] -
et
Ll o tzig

RO LD T

RANGE 1938 1

pCsel

RANGE 1937 12

| pCsEl
PCSPI 1.063
YMIGOVS -£.089
VIGOV:  -4.088
YMIGOVL - . 684
VAMEDE -6.875
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TABLE A-4.3
01975 12  CORRELATION MATRIX
CGoOVS CGGOVWI  CGGOWL  CGMEDRC
1.9003
J.812 1.00¢
¥.686 0.741 1.200 _
%.399 0.438 0.458 1.G68
1975 12 * CORRELATION MATRIX
BETGCVS RETGOVI  RETGOVL. RETMEDC
- 1.998
9.887 1.908 '
3.677 1,742 1.98949
¥.367 0.431 9,458 1.909
¥.255 ¥.897 8,049 -D.112
1975 12 CORRELATION MATRIX
YMTGOVS  YMTCOVI  YMTGOVL  YHMIMECC
1.209
0.988 1.009 ,
3.973 @.998 1.080
4,886 3,930 3.935 1.089

RETTD

1.009
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TABLE A-4.4

19: RETIB = A+3*RETTS(-1)
NO%G= 4551938 %O¥%R137% 12
ROOZ T p.3379f U TRR30S 8.93777  F(1/453) = _6842.860
'SER = 4.56E-04 SSR = 9,406L-¢ DW(R) = 2,77
LHS MEAN = 3.00208 SR = -g.
COEF VALUE ST ER . - T-STAT MEAR
.37877e-05  3.22911E-85 2.28508 1.00062
ﬁ 7.3 0.96929 0.81172 82.7215¢ 6.00287
COEF ' PARTIAL BETA
A ¢.18675 0.60000
B .96846 .96846
COVARIANCE MATRIX
A 1.043E-69
B -2.837E-47 1.373E-04
1: RETGOVS = A+B*RETGOVS (-1)
NOB = 455 WOVAR = 2 '
RANGE = 1938 2 7O 1975 12
RSO = B.£2943 CR3Q =  9.92729 - F(1/453) =  13.736
SER = 6.87E=03 SSR = 2.146E-(2 V{B) = 2.0
LHS MEAN = 9.06226 5R= - -d.
COEF VALUE ST ER T-STAT MEAN
A 0.00188  3.38524£-04 5.54028 1.20000
B §.17262 0.0d658 3.70613 i.29223
COEF PARTIAL BETA
A ¢.25191 0. 00000
B g.17155 B.17155
COVARIANCE MATRIX
A 1.146E~87
B : ~4.831E~36 . 2.169E~83
2: 'RETGOVI = A+3*REIGOVI(-1)
NOB = 455 NOVAR = 2
Reo = 930008 U RIZIZ o oioe 1/45 p
RS) = . - o= =3, F 3) = 0.419
SER = 0.8121  S3R = 6.594E~42 1m5(ﬁ) 3 1.99
LAS MEAN = 8.20235 SR = -G,
COEF VALUE _ ST ER "T—STAT MEAN
A 0.6228 5.76155E-04 3.96123 1.008230¢
3 2.63046 b.04704 3.64751 5.00233
COEF - PARTTAL BETA
A ¥,18297 D, 00080
B 5.93041 ¢.63041
COVARIANCE MATRIX
A 3.320E-87
B ~5.162C~26 2.213E-03
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L  TABLE A-4.4
(. : . (continued)

J:  RETGOVL = A+3*RETGOVL(-1)

RanGE = 71938 2101375 12
RANGE =_ 1938 2 T ) =
S0 T §iees CREQ = -0,3022 F(1/453) = 4,858-03
SRS Yotelas SR e.30ie-d5 Da(d) = 2.00
LHS [EAN = 9.06238 SR = 6.
: COEF VALUE ST ER T-STAT - MEAN
; .666655-04 3.58265 1.20000
3 8:505%5  ©-0050us -£.26998 .06236
COEF PARTTAL BLETA
6.16597 2.90820¢
2 -0.6¢329 -$.21329
COVARTANCE MATRIX
A 4.444E-97
B -5.217E~06 2.212E-93
4: RETMEDC = A+B*RETMEDC (-1)
NOB = 455 NOVAR = 2
RANGE = 1938 2 70 1975 12
, RSy = 6.00796 CRSY = #,88577 F(1/453) = 3.634
SER =  9.0128 S3R = 7.4730-D2 (@) =" 2.2¢
(‘. LIS MLAN = 4.90339 SR = -0. :
CoLF VALUE ST ER T-STAT  MEAN
A 2.96309  6.21945E-04 4.96651 . 1.09907
B 0.28526 8.34683 196623 6.08333
COEF PARTIAL BETA
A 6.22724 2.86208
3 6.¢8921 0.08921
COVARIANCE MATRIX
A 3.868E-97
B ~7.292E-26 2.193E-83
5: QUGOVS = A+D*CGGOVS (-1)
) NOB = 455  NOVAR = 2
RANGE = 1933 2 TO 1375 12
RSZ = 9,61512  "CR3Q = 8.81295 F(1/453) = 6.956 .
SER = 6.81E~(3 SSR = 2.124E~E2 W(2) = 1.99
LiiS MEAN = ~3.95139E-04 SR = 0.
COLF . VALUE ST E T-STAT . MEAN
A -3.43609C-04  3.20073C-04 ~1.07353 1,29629
B 12347 ¢.34681 2.63739  -4.17367E-D4
® . CCEF PARTIAL - BETA
(W A -0.25437 2.2003¢
B 6.12297 3.12297
COVARIANCE MATRIX
A 1.424E-¢7
B 9.1475-87 2.192E-83
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TABLE A-4.4
{continued)
6: CGGOVI = A+B*CGGVI (~1)
NOE = 4551938 QOVAR1975
RANGE = -
= 4,98E-04 C = -0,00171 F{1/453) =
gf% = i aﬁﬁg- 6.624E~02 DW(Z) = 1.9
LES MLAN = -5.34130E-24 - SR = 8.
COEF VALUE ST ER T=-STAT
-6.,1971yE-04 5.67691E-04 ~1.09163
% 0.02234 0.p4701 ¥.47524
COEF PARTTAL BETA
A ~$.G5122 3.00000
B 9.02232 £.62232
COVARIANCE MATRIX
A 3.223E-p7
3 1.4278-36 2.210E-83
7: OGGOVL = A+D3*CGGOVL(=1)
NOB = 455 NOVAR = 2
RANGE = 1938 2 170 L975 12
RSO = 4,74FE-05 = =0.00216 /4 3) =
SER = §.2140 SSR 8,942E~02 (2 =" 2.9
LHS MEAN = ~6.99515E-84 SR = ﬁ.
COEF VALUE ST ER T-STAT
.\ -7.04456E~84 6.59505E-04 . -1.06816
i -3.20691 %.047@1 -0.14688
COEF PARTIAL BETA
A -3.25912 d.20361
B -0.00690 -¢.30690
| COVARIANCE MATRIX
A 4.349E-67
B 1,581E~@36 2.217E-93
8: OGMEDC = A+3*CGMEDC (~1)
NOB = 455 NOVAR = 2
RANGE = 1938 2 10 1975 12
RSy = §.00959 CR3) = £.00741 F(1/453) =
SOR =  9.0129 SSR = 7.582E-02 DW(d) = 2.0
LHS MEAN -9, 37504E-04 SR = 2.
COEF VALUE ST ER T-STAT
A -8.40610E-04 6.08260E-04 -1.38199
3 9.v9793 3.04675 2.99487
COEF PARTIAL BETA
a -3.1056480 U.80803
B §.99795 2.69795
COVARTANCE MATRIX
A 3.7UPE-Q7
B 2.162E-06 2.186E-03

MEAN

1,000
-6.45472E-04

2.14E-02
¢

MEAN

1,60000
~7.15361E-24

MEAN

1.60304
~-9.89440E-24
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TABLE A-4.5

S6: CGGOVL = C+B1*CGOUVS+B2*CGGOVI+B $*CEMEDC

NOB = 456 NOVAR = 4
RAGE =" 1938 17O 1975 12
RSQ =  0.55281 RS0 = 0.58608 S 3/452) =  215.750
SER = 9.02E-03 SSR= 3.6708203 02 3.8
LHS MEAN = —&.89957E~04 SR = -0.
COEF VALUE. . _ ST ER T-STAT . _MEAN
C ~2.52418E~07  4.23760E~04 —5.95662E-04 1,00000
Bl 0-.46496 0.10618 4.37897 —3.87B16E-04
B2 0-56867 .. . 0-06148 19224986  —6.16155E-04
B3 0-16481 0-03535 4.53337 —9.64770E-04
COEF PARTTAL BETA
c -2.80176E-05 0.00000
B1 0.20173 0.22728
B2 039805 0-48974
B3 0.20856 0-15262
COVARIANCE -MATRIX
1.796E~07

1 3.555E-07 1.127E-02
B2 ~8-928E-08 —5-050E~03 3.780E-03

3 8.5865~07 ~3.1656-04 ~4765E-04 1.321E-03
69: CGMEDC = C+B1*PCSPI+B2*CGGOVI+BI*CGGOVL. . __ SN
NOB = 456 NOVAR_=_4
RSO =~ Goyggys T° 13%%912 0. 35 15—”—_' (3/452) = gg.o41
SER =  0.0103 SSR-"4.8372003 Dé{O) 2 1.q, 88-241
LHS MEAN = —~9.64770E-04 SR =
COEF " VALUE ~ STER  TSTAT mean
C © ~0.00130  4.89796E~04 ~2.65380 -
Bl 0010818 - 0.01087 9lsdigs . §-90000
B2 0-22200 0.05936 3170886 -6.161552291
‘B3 0.23652 0.05167 4.57757  —6.893575-04
COEF PARTTAL BETA o
C ~0.12386 0.00090
Bl - 0.42392 . 0-37506
BZ 0.17185 0-20544
33 0.21049 0125540

| ______ COVARIANCE MATRIX
Bl ~7.308E-C7 1.1828-04
B2 7-2075-0] ~1-479E-05 3.583E-03

- 144E-07 —4.050E-05 —2.281E-03 2.670E-03
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TABLE A-4.5
(continued)

22: CGEOVS = C+BI*CGGOVI+B2*CGGOVL

NOB = 456  NOVAR 3
RANGE =>°1938 1 TO 1975 12 |
RSQ = | 0.67362 CRSQ = 0.67419 F(2/453) 471.763
SER = 3.91E-03 S5R = 6.932E—03 Diw(0) = 2.12 |
LHS MEAN = ~3.87B16E~04 -~ SR = ~ ~0.
COEF VALUE ST ER T-STAT MEAN
C ~8.91701E-05 1.83458E—04 —0.48605 ©1.00000
Bl 0.38285 0.02263 15.91950 —6.16155E~04
B2 0. 09095 0.01949 466707 ~6.89957E~04
COEF PARTIAL  BETA .
¢ ~0.02283 0.00000
Bi 062228 0-67451
B2 0.21419  0.18606
COVARIANCE MATRIX
C - 3.366E-08
B] 3.9975-08 5.120E~04
B2 6.062E~08 ~3.269E~04 _3.798E-04
42: CCGOVI = C+Bl*CGGDvs+32*CGGOVL+B3*CGMEDC
NOB = 456 NOVAR
RANGE = 1938_1 TO 1975 12 :
RSO =  0.32713 0.72532 F{3/452) = __401.495
SEE.= 6.33E-03 SER%=1 800802 w{b) = 2.62
1HS MEAN = —6.16155E~04 SR = ~0.
COEF VALUE ST ER T—-STAT MEAN
C 1.99334E~05  2.97291E-04 0.06705 1.00000
B 0.99328 G- 06001 16-58090 -3.87816E-04
B 0-2758% 063026 9121986 —b.89957E-04
B3 0-05588 0202502 530874 —9.64770E~04
COEF PARTIAL BETA -
C 0.00315 0.00000
B1 0.61429 056378
82 0.358095 0.32499
B3 0:10807 0.06439
COVARIANCE MATRIX
C - - = B.BIBE~08 — |
BI 4. 264E—07 3.602E-03
B2 ~1.2075-08 ~1.3215-03 9.156E-04
B3 4.199E~07 ~3.039E-04 ~3.7456-04 6.720E~04
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- TABLE A-4.5
( . {continued)
4: PCSPI = C+BRI*COMEDC
_ NOB = 456 _ NOVAR = 2
R RANGE = 1838 1 TO 1875 12 :
R5D = 0.18658 CEsQ =. _0.1B478 F(l/454) = _104.134
SER = 0.0406 SSR = 0.750 DW(0) = 2.05
. LHS MEAN = 0.00587 SR = 0.
COEF VALUE ST ER __T--STAT MEAN
C 0.0073] 0.00191 3.83256 1.00000
Bl 1.49748 -14675 10.20460 -0_64770E-04
COEF PARTIAL BETA
C 0.17703 0.00000
Bl 0-43194 0-43194
COVARIANCE MATRIX
C 3.042E-06
B: 2.078E-05

(@

2.153E-02
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SECTION B-1

Responses of Equity to Single Macroeconomic Variables

An attempt was made to find the sensitivities of various elements in
the bank'slpcrtfolio to single macroeconomic variables. OQur success was
limited at best,

The bank balance sheet data used were computed from the Federal Re-
serve Board's data on Reserve City Member Banks in New York City as described

in Section A-2. The interesf rate data are from the Standard and Poor's

" yields, as described in Section A-4, The return on the market is the return

on the Standard and Poor's Composite Index, and the retﬁrn on the New York
Banks is the return on the Standard and Poor's New York Bank Index.

The regressions on the return on the market were done for the total
period for which all data were available, ghat is, February71929 -~ December,
1975. For a perspective on the overall size of "Beta'" we ran the simple "
regression:

Relative Chénge

Relative Change + &
" of Bank Index '

o+ B'tr:'f Market Index’

-.00120 t-stat = .61665

a =
B = .87918 t-stat = 27.38130
R = .s572

The "Beta" coefficient was of the expected sign and magnitude. The constant
term was insignificantly different from zero, as anticipated. We then ran
several regressions using elements in the bank's asset portfolio, that is,

regressions of the form:
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R, = o+ Bl asset 1 p | 4 py. 2Ll other assets o | , =
capital m capital m

where Rb' relative change of bank index
R
m

relative change of market index

Results are shown in Table B-1.1 for securities, loans and cash. Smaller
and less agpgregated categories produced nonsensical results. For example,
the Bl coefficient in the regression where asset i = fixed assets was 5.5.

One multiple regression was run, of the form:

Rb = o + Bl- _l??ns R | + po.[Securities o
capital "m capital m

+ B3_[other-assets HJ o~

: + E
capital

Results are shown in Table B-1.1 (bottom}. The estimated coefficient for

"other assets" is clearly unrealistic.

For completeness, levered forms were run:

EEEEEEL.Rb = o+ BR_ +E
assets m
o = -.0004 t-stat = ~1,51278
B = .12017 t-stat = 26.92400 :
R? = 564 .. .
and, for the individual asset categories
capital - . asset i
assets Rb = o+ Bl [total assets UJ

€

+ B?__[all other assets RmJ +

total assets
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The results of these and the analogoﬁs multiple regressions are shown in

v | '

) . Table B-1.2. One can make the statement that over the whole period (on
average) loans were three times as sensitive to market risks as were securi-

. *
ties.

ra

Iy

not obtain reasonable estimates.

" ‘
We tried similar regressions for other macroeconomic variables, but did
{ . '
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-TABLE B-1.1

PCSPNYB = C+DB1* (PAS1*FCSPI)+D2* ( (EAS-PAS] ) *PCSPT)
MO = 563 JOVAR = 3
BARGE = 1929 2710 1975 12
RS = 0©.47328 TR, =  0.4714 F(2/564) =
SER = {0510 S5R"= 1.454  pu(ly = 1.es
LIS MLAN = 0.06243 = -0,
COEF VALUE ST ER ~STAT
C ~3.00253 3.00216 -1.1699
51 4. 00545 L4609 ©.11834
B2 §.11537 G- 31604 7.19832
COEF PARTIAL BETA
C ~0.64934 0.06060
£1 2. 6Py ¢ 81116
22 6290875 G.67739

COVARIANCE MATRTX

C 4.675E-06 _
Bl 018116 2.124E-03
82 ~3.0B7E-08 -6.9925-04 2.574E-04

PCSPNYR = C+Bl*(PASZ*PCSPI)+B2#({PAS—PASZ)*PCSPI)
NCE = 563 NOVAR = 3
BANGE = 1928 2 10 1975 12
oy = 5.47257 © CR3D = 4.47069 ¥ 2/56@) =
SCR = 019512 SSRs i.456° DwY = 1.8
LS MEAN G.60243 Sk = -B.
COEF VALULE ST ER T=STAT
C ~6. 94212 G.00216 -5.97357
il bo1l484 ¢.01791 6.41287
£2 3.07035 - glol172 5.99844
CORF PARTIAL BETA
C —¢.04132 4.0u6)
51 3.26156 £.36965
22 0.24571 5134574

COVARIANCE MATRIX

C 4.673E-06
51 1.0UBE-d6 3.207E-04
32 -1.983E~76 -1.977E-84 1.374E-04

251,585

MEAN
l bbddﬂ

75u 875

NEAN

1.6uRdy
¥.1716
#.93662
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TABLE B-1.1
{(continued)

PCSPNYB = C+B1* (PASE*PCSPI)+D2* ( (PAS~PAS6) *PCSPI)

NOB = 563 NOVAR 3
RANGE = 1929 7 10 1375 12
Bu = 0. 47531 CCR3Q = 9,47394 F(2/560) = & 254.159
SCx = 0508 SSR = 1.437 (@) = 1.84
Lls 1EAN . 00243 SR = —9. .
COLF VALUE ST ER T~STAT MEAN
C -0.00179 0.00216 ~0.82637 1.00¢99
£l v.04uB7 .¢1953 2.08717 ¥.62409
B7 §.10864 6.20958 11-3594u 9.22969
CUEF PARTTAL BETA
C -4. 83494 d.3u0po
b1 2.13786 2.10579
52 B.43275 8.59752
COVARIANCE MATRIX

C 4.674E-06 - -
31 -4 . TR4E-56 3.835E-04

1.526E-04 9.186E-95

82 9.50UE~97 -

PCSPNYR = C+Bl*(PASZ*PCSPI)+BZ*(PASG*PCSPI)+B3*((PASl+PAS3+PAS4+PASS)*PCSPI)

NC3 = 563 NOVAR = 4

ZANGE = 1929 2 70 13975 12

RS = u.47825 * CRS) =  9.47549 F(3/559) = 170.826

SLE = 3 G508 SSR = 1,440 OW(3) = 1.84
LHS MBAN = 0.00233 SR = —d.

CUEF VALUE, ST ER T-STAT MEAN
C -0.00146 9.00217 -0.67442 1.00983
51 %.97193 #.g2514 2.82179 Jid1716
2] 091458 422535 G.57465 J.0349
=5 2.18532 6.04753 3.86931 901254
CULf PARTTAL BETA

C -6.52551 J.0v920

51 ¢.11851 422835

o7 g.52431 wa3915

s 3.16151 b.44273

COVAKTANCE MATRIX

C 4. TYIE-36

31 -3.681E~ub 6.3215-04

32 ~7.5326-05 20230094 6.427E-04

i3 1.929¢-i5 -3.996E-34 -9.0945-44 2.294E-03
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TABLE B-1.2

CHEL* (AS1/AS*PCSPI)+.2% ( (AS=AS1Y /AS*CLET)

NOB = 543 JOVAR = 3
hANuL = 1929 2 79 1975 12
RSy = u.58548 CR = w.504 2/50u) = 395,48t
SER = o.22h-u3 Z.169L-p2 W = 1.83
LS MbAN = 7b5b5£—u: sk o= B.
JOLrY VALUE 5T EF I=5TRT  TILAN
C. ~4.474%95-34 2.629GJE-64 -1.78161 1.06800
Bl ~id.16258 £.05234 ~3.14653 8.869138-G4
B2 ¥.28997 Y,wl713 12.25886 b,aB324
COEF PARTIAL BLTA
C -9.07172 0 .¢dduo
Bl —.13016 -1.25320
32 £.45998 .99916
-COVARTANCE METRIX
C 6.9101-v8
sl 3.u54E-i7 2.739E-03
B2 =2 JUIE-BT -8.450E-0b4 2.934E-04
(LIS6+LET) /As*PCSPRYE = C+31* (AS2/AS*PCSPI)42: 2* ({(AS-252) /BS*PCEPT)
HOB = 563 CONOVAR = 3
RONGE = 1929 2 00 1975 12
BSe = ©,3717¢ CRou = ¥.574d25 F{z/ = 373,671
Shit = 6.320-193 B3R = 2,.240E-82 Dvi (&) = 1.33
LS MEAN = 8,78BB5-i5 SR = th,
CoLF VALUL ST LR T-STAT HLAN
C -3. 59732{-04 2.67394E-Y4 -1,34432 1. 0udut)
i1 L. 13894 Ue82457 3.96409 W.b812]1
Y u U?lbl 3.£1578 4,499%7 ¥.00251
COEF ~ PARTIAL BETY
C -3.95672 g.4paug
3 %.32256 0.49765
32 b.1E677 0.27764
COVARTIANCE MATRIX
C 7.1610-v8 .
38 2.773L~u7 b.984-04
3z ~-3.043E-67 2.491E-u4

=3.45uC-04
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TABLE B-1.2
{continued)

(LBO+LB7) /AS*PCSPNYDR = C+Dl* (AS6/AS*PCSPI)+B2* ( (AS-AS6) /AS*PCSPI)

WOB = 563 NOVAR = 3
FANGE = 1929 210 1975 12
. o= g.57815 C CR30 = @.56862 F(2/563) = 371.397
. §x 2 651203 SSR = 2.245F-42°  OH(D) = 1.83
- CHS JLAN = 8.785856-85 SR = g,
Cilr ’ VALUE ST ER T-STAT MEAN
o -3.29870p-04  2.699395-04 -1.22611 1.00400
51 2,339 002842 1.37081 6.6e196
23 515778 001374 11.3568% 2662160
CULEE PARTIAL EBETA
< ‘ -4.85174 8.00000
ol AT 608136
% b.43608 g.68217
| COVARTIANCE MATRIX
n c 7.238E-96
(:. cl -83546-47 8.673E-04
' 573 206B36-37  -3.453E-p4d 1.887E-14

(LB6+LB7) /AS*PCSPNYB = CHB1*(AS2/AS*PCSPI)+D2* (AS6/AS*PCSPI)+D3* ( (AS1+AS3+AS4+HASS) /AS*ECSPT)

NOB = 563 SR = 4 _

RANGE = 1329 2 TO 1975 12

Sor T UioTITE GRS = 0.56048  P(3/359) = 248.803

SLE = 0.33;,-!,._# . B5R = 2.248C-02 8y = 1.83

Los MEAN = G.785850-45 3R = 0.

LOLF wALUL ST ER : T-STAT MEAN
. -3.00505L-04  2.695918-04 ~1.33723 1.00200
. Bl 13944 .63169 6.20249 g.0y121

+2 ¢1d71d3 0.03637 1.98032 9.d0196

3 4.2658 6166212 1.1188¢  9.53608E-04

ColF PARTIAL BETA

C ~8.95647 064000

sl ¢125719 049890

W 0.0B347 0.15008

&3 o bued72] ¥.13171

COVARIANCE MATRIX

< 7.268E-04

i1 -3.3286-07 1.004E-C3

3¢ -1.338E-06 3.¥01E-u4 1.316E-03 )

( @: 1.5416~v6  -1.542E-¢3  -1.7128-03 3.858E-13
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SECTION B-2 - .
| o

Responses of Bank Capital to Multiple Macroeconomic Variables
and Implications for Capital Adequacy

The theoretical work in Sharpe8 suggests a potentially useful way to c
gain information about capital adequacy. He has shown that for a bank with
deposit liabilities that do not extend beyond the review period a "value
preserving spread” in assets risk is likely to inére&se the value of the
FDIC liability and the value of capital; Moreover, the less adequate the
capital, the larger this effect should be. This chapter outlines the method
used to develop an econometric model to test for this effect. The nodel is
then applied to the time series data from 1938 to 1975.

We will use the theoretical framework from Sharpe [1978]. To begin, |

{1) C = L+ A~-DF

where C = value of capital, time zero,
L = value of the FDIC 1liability, time zero,
A= valug of the aésets, time zero,
DF = default-free value of dposits; time zero.

This identity comes from the bank's economic balance sheet. Hence

~

(2) AC = AL + AA - ADF.

If assets become more risky but do not change in value, there will

generally be a change in L. This will be a function of the value of the

SW. F. Sharpe, "Basic Capital‘Adequacy, Deposit Insurance and Security
Values," paper presented at the Western Finance Association Meeting, June
1978.




(m

assets, the increase in risk per dollar of assets and risk of the bank's

deposits:

(3) AL = br-ArS A,

where Ars = the change in risk per dollar of assets,9 and
b = the bank’s risk shift sensitivity.lo

Subétituting (3) into (2) and dividing by capital:

AC 24
C

ADF
= 222 4
C b_ A

C r "rs

(4)

alx

Breaking assets and liabilities into classes:

A
(5) AA = Z_A.A_i S
: C A C
i "1
where: Al A2 - + . are the values of assets in classes 1, 2 ...,
© s .y ADF, DF,
C 3 DFi C

where: DFl,‘DF2 « « « are the default-free values of liabilities in classes 1,2,...n.
The relative change in each asget or liability value may be
attributed to the unanticipated relative changes in relevant macroeconomic

variables with the magnitudes determined by response coefficients of the

balance sheet items to the macroeconomic variables:

AAi z
(7) - = b,. M
‘ Ai i ij 7
ADF
i _

gﬂrs corresponds to the variable R in Sharpe [1978].

. K
lob corresponds to the expression [- Z (pSA
T

Sfl

)1 in Sharpe [1978].

a
s
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where M, = relative unanticipated change in macroeconomic variable j,

bii = response coefficient of value of balance sheet item itto un
b unanticipated change in macroeconomic variable j.

Equation (4) may be rewritten

4" R DT A P RN
{]

for each asset 1

value of the asset
value of the equity

where X, =
i

{-value of the liability for each liability 1

value of the equity

For time series data we would like to run a regression of the form:

(9 Return on the bank stock index = constant +

oy
+
it

§ § [bij (XiMJ.)] +ba_

where Ars is a measure of changes of risk in the economy. The constant term
is added to the regression as an additional test of the robustness of the
empirical model. ‘The constant term is expected not to be significantly
different from zero for any of the regressions. Macroeconomic variables
tﬁat should affect the value of the assets and liabilities include (1) changes
in the term structure of interest rates, since the bank is an institution
which borrows short and lends long, and (2) changes iﬁ the present value of
the market portfolio of risky assets.

The data series wé have are so crude that it would be unreasonable to
.run a regression of the desired form. Our data force us to use ratios of
book values rather than ratios of economic vélues for the Xi's. Using book
values, multiceilinearity of the Xi-Mj independent variables is very high
since the macroeconomic variables have a high variance relative to book values.

Thus the products Xi-Mj and Xk-Mj (for all i, k) will be highly correlated.
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This would be true even if the Xi's themselves were uncorrelated or negatively

correlated. For example, for the périod January 1938 to December 1575:

Variable Variable Correlation
loans/capital investments/capital —.?437
(loéns/capital)-Rﬁ (investments/capital)-Rm . 879
(loans/capital) -cggovs (investments/capital)-cggovs .937
(loans/capital) -cggovl (investments/capital)-cggovl .926

where Rm = relative change in the market index,

cggovs = capital gains on short—term government bonds,

cggovl = capital gains on long-term goyernment bOnde

The book value balance sheet data used in these correlations and in
the regressions for this section were computed from the Federal Reserve data
for Large New York Banks or Reserve City Member Banks of New York as
describéd in Sectiom A-2. The interest rate data (yiéldsf capital gains,
and total returns) are computed from the Standard and Poor's indices as
described in Section A-4. The return on the market and the return on the
New York City and Outside New York City banks were computed from Standard
and Poor's Composite Index, New York City Bank Index and Qutside New York .
City Bank Index, respectively.

We chose those elements of the bank's portfelic on which each macro-
economic variable is likely to have the largest effect, giving a regression

of the form:

Return on the Z

bank stock index ‘constant * {[bij(ximj)]-+brérsxk

selected i j
where k is an asset class assumed to be responsible for the risk shife.
Returns on the market were assumed to influence the value of loans, as was

any change in the risk of the economy. Changes in the long rate were assumed -
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to affect the values of long-term assets (primarily government securities).

Changes in short rates were assumed to influence deposits. The regressions
could only be run for the New York banks, since balance sheet data were mot
available for the outside New York bamks.

One would expect that an unanticipated increase in the level of the
stock market would increase the value of risky assets {i.e. ioans) and hence
the value of equity. An unanticipated increase in short-term rates should o

decrease the value of short-term liabilities, and, ceteris paribus, increase

the value of equity. If (a) there are no monopoly returns to deposits, and
{(b) deposits de facto have a duration greater thamn zero, they may be considered
a bond issued by the bank, which must pay out a fixed coupon consisting of
interest plus services with a total value equal to the short-term market
interest rate. If the short-term rate increases, the bank Eould buy back
deposits at less than par and incur a capital gain., As a proxy for this q
variable one could use either yield changes or capital gains. Capital gains )
and yield changes are related by a negative nonlinear transform. We feel
capital gains are é better measure than yield changes for two reasons:
(1) they are in the samé units as the dependent variable (relative change
per month) and are hence easily interpretable, and (2) they are expected to
have a linear rela;ionship with changes in the dependent variable, whereas " il
yield changes are not.

An unanticipated increase in the long~terﬁ rate should decrease the
value of long-term assets (i.e., government securities) and thus decrease
the value of equity. The effect of a change in the risk of the economylis

not clear. 1If capital is completely adequate (that is, in no states of the

1 , . .
We tried yield chanpges in many of the regressions instead of ecapital
gains. Results rarely changed by more than one-fifth of a standard deviation.
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world will the bank default) and the‘assets get riskier but maintain their
value, neither the value of deposits nor that of chapital should cﬁange.
If capital is inadequate and a “vaiue-preserving spread" occurs, the
economic value of the deposits should fall and the value of the capital

. " should rise. If an increase in the riskiness of the economy decreases the

=

value of the bank's assets and increases the riskiness of the bank's assets,

“ " and capital is completely adequate, the whole decrease in the value of . the

assets should fall on capital. If capital is inadequate, an increase in the
riskiness of the economy should not lower the value of capital by as much as
the decrease in the value of the assets, and may raise it. By ﬁsing both
the return on the market and risk shift in our-regressidns, we hoped to
captufe the effect-of'a risk shift in one coefficient and the effect of a
change in the value of assets in the other.
(' N Results for the period January 1938 to December 1975 are shown in
| TabLe'B-Z.l. The difference between the BBB corporate bond yield to maturity
and that on government long-term bonds was taken as a proxy for the riski-
ness of the corporate sector. ﬂrs refers to the first differences of the
series which were used as a proxy for changes in the riskiness of the economy.
Coefficients Bl and B2 hafe the expected sign. We anﬁicipated a negative
sign on B3, but the coefficient is effectively zero. The coefficient on B4
« suggests that there was inadequate capital for the New York Banks. To see if
the New York Banks became more riskyrover time, we divided the data into two
periods 1938-1956 and 1957-1975. The previous equation was rerun for both
groups. Results are shown in Table B-2.2. The size and sign of the B4
coefficient for the earlier period suggests that we have not adequately
controlled for our "value preserving spread." We partitioned our observa-

tions into four equal groups: 1938-June, l§47; July 1947-56; 1957-June, 1946;
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and July, 1966-1975 and repeated the regression. Results are shown in

Table B-2.3. They suggest capital has gradually been becoming more inadequate
over the period. HNote the constant term 1is insignificantly different from
zero in all these results.

Ve realized that if balance sheet values have any meaning for capital
adequacy and we repartition by the balance sheet measure of capital édequacy,
our results should be bettgr than partitioning by time, We did not expect ’ -
results a great deal better, for a; seen in Section A-3, traditional measures
of capital adequacy have deteriorated over tiﬁe, and would hence tend to be
heavily correlated with time. This could allow us to choose among various
measures of capital adequécy. The "better" measures should yield better
fits (i.e., higher R2) when used for partitioning. We used a "reasonable"

measure of capital adequacy to see if it performed better than time. We

assets—acceptances—capital
loans

chose the ratio . The raticmale for this ratio

is that acceptances do not belong on both sides of the economic balance

sheet; only the option value belongs on the liability side. This ratio is.

roughly "deposits"/logns. Note that "“deposits” includes bofrowings and

other liabilities. We included borrowing because when the bank begins to

get risky, borrowing will be the first liability to leave. Dividing our

observatiqns into two equal groups, those in which the New York Banks had a

high “aeposit"/loan ratio (safe observations) and those in which they had a :
low "deposit'/loan ratio (risky observatioms), the R2 tends, on average, to

be higher as shown in Table B-2.4. Capital seems to be adequate for the

-safe group and inadequate for the risky group. The observations were

redivided into four equal parts, and the measure seems to perform somewhat

better than time alone (as shown in Table B-2.5).




i

. . . i 4ssets-acceptances—capital
This experiment was rerun using the ratio s
) assets—acceptances

which is roughly equal to "deposits"/"assets". First the observations were

divided into two groups (as shown in Table B-~2.6), then four groups (as shown

in Table B-2.7). This ratio did not perform as well as either "deposits"/loans

or time.

Unfortunately, this test is not really powerful enough to assess

various measures of capital adequancy. Our results appear promising enough

to repeat using cross section data.




PCSPNYS = C+B1* (PASZ*PCSPI)+B2* (PASE*CGCOVL) +B3* ( (PLB1+PLB2) *CGGOVS) +B4* (PASZ* Ars)

NOB =

HANG
B3y

SLk =
LHS {MLAN

COLF

C

81
B2
L3
B4

COLF

C

Bl
32
B3
B4

B2
B3
034

[

NOVAR = 5
1535 1 1O 1975 12
54229 CRS, = v.4177%
G.6376 SSR = 0.638
$.00464 - SK =
VALUE ST k&
9.¢1315L-04 0. 08174
0. 14449 2. 06819
b,03947 4. 95811
3.29761E~04 0.53156
6.10624 3.908967
PARTIAL BETA
9.92369 G.EUL0D
2.63892 0.64234
3.83197 8.£3232
4.87355E-04  4.57675C-14
5.59518 G.65316
COVARIANCE MA
3.2050-16
-1.965E~ub 6.718E~-05
b.582E~60 -5 . B75E=D5
3.099E-66 -1.E86E-85
-6.142E-p4 3.165E-53
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TABLE B-2.1

TRIX

3.377C-03
-9.313E-9¥4
-6.574E-02

32.622

MEAN

1649843
¢.62466
~¢.2u200
-0,.£60412

- 4.13187E-05

1.0156-i3
~7.436E~63

9.958E+28
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TABLE B-

2.2

FCSPNYE =
NOB = 228 NOVAR = §

Reos T el ™ 1812 6.45544 F(4,/223)

— - :) = - - ey
S5z 2 9313 Sene §.218 D) 2 1.96
LHS MEAN = 9.06405 4 0.

* coer VALUE ST ER T-STAT
C -4.38632E-04 0.60214 -@.20522
Bl 3.13374 3101652 8.09545
vl 4.17141 3136913 2.47395
B3 d.91152 A.98167 2.14173
a2 -64.42134 - 1232515 —5152687
COEF PARTTAL BETA
C -8.81374 0.0009¢
Bl 247559 046800
82 0.16324 0.17307
B3 EWARY ¢ 00884
B4 —2.33337 -2.33221

COVARIANCE MATRIX

c 4.568E-46
51 -7.330E-02 2.729E-04
32 -1.291F-0¢ -3.1150-04d 4.778E-03
3 2983062 1.873E-¢5 -3.228E-¢3
53 -1.9145-43 1.083F-u1 -3.973E-01

PCSPNYB = C+31* (PAS2*PCSPI) +p2% (PAS6*CGGOVL) +33* (
NOB = 228 NOVAR =
RANGE =~ 157 1 10 1973 12

JZ9.4621y T CRSQ = 8,45255 . p(4/223) =
SER = g.ualy 3SR = 3,378 on(8) = 1.94
LHS mEAy = 9.00522 SR = -a.

COEF VALUE ST ER T-STAT .

C v.9u191 2.96279 B.66199

Bl 9.13337 061223 13122517

B2 6. 34579 0:12206 ¢.37515

B3 -g:89772 094143 -3.15¢52

54 9.26233 3.85614 2.40139

COEF PARTIAL BETA

C 0.04562 0.00080

51 665732 B.65456

a2 92511 083116

a3 -c.@1243 -2.31271

iy 615881 5.15398

COVARIANCE MATRIX
7.8U6E~d5

B1 ~3.d856~20 - 1.047E-04

B2 VY (b -1.9495~44 1.49¢E-92

B3 -3.898F-6¢ -5.2425-06 -3.2056-83
B84 =2.1326-33 5 099E-03 -2.7350-91

-1.24

47.9

-0,5 36
445E-@5

12

1.714E-03

2,492E-102

C+Bl*(PASZ*PCSPI)+B2*(PASG*CGGOVL)+B3*((PLBl+PLB2)*CGGOVS)+B4*(PA52*

AI'S)

1.519E+82

(PLBl+PL82)*CGGOVS)+B4*(PAS2*A¥5)

1.487t+31




~94-

TABLE B-2.3

PCSPNYB = C+B1* (PAS2*PCSPI)+D32* (PAS6*CGGOVL)+D3* ( (PLE1+PLA2) *CGGOVS) +B4* (PAS2* 4 )

NOB = 114 NOVAR = 5
RANGE = 1938 1 TO 1947 6
RS = §.69432 CRSQ = 0.68311 F(4/189) =  61.896
STR = 0.0362 SORT= 9.9350-82 D) = 1.71
LHS tbAi = 3.08287 SR = d )
COEF VALUE ST ER T-STAT MEAN
C ~3.29329 0.68289 -1.13781 1.40899 .
Bl 023861 G.g2853 5136368 Ul81497
BZ ¢.05768 Goy81a2 1.57682 660295
B3  4.d5451 511950 579868 -3 26117
Ba -80.61958 - 19762730 -4.13753  -3.024530~45
COEF PARTTAL BETA
C -8.10634 B.00uPR
Bl 0162522 b 6,979
Y, 5.18268 0. 08644
53 §.57554 05440
B4 -0.36611 -5.32171
COVARIANCE MATRIX
C 8.367E-06 . _
51 1:3128~06 5.139E-¢4 C B
52 ~3.567E-i5 -§.522E~54 5.630E-13 ~
B3 31303505 ~2° 381504 _5lREAr-a3 1.428E-62
B4 B.357E-53 3.7476-61 -§.124E-01 -7.2595-¢2 3.852t432

PCSPNYR = C+31* (SAS2*ECSPI)+B2* (PAS6*CGGOVL) +D3* ( (PLA1+PLB2) *CCCOVS) +D4* (PAS2* AL g)

HoR =114 N = 5
RANGE = 1947 7 TO 1956 12 _
ESQO = 4.26853 ChSy = 4,24169 F(4/189) = 19,204
SLR = 4.8235 8SR°= 6.039E-0 Di{d) = 2.25
LS MEAN = 0. 50524 SK = o. ,
COEF VALUE ST ER T=-STLT MEAN ‘
C B.0283 b.60242 1.17320 1.80020 ]
51 6.06601 9.01566 4.215p7 D.94538
B2 b.16666 J.12273 1.35956 ~1.90499 .
B3 -3.38653 6.29137 ~i5.93639 g, 66611
B4 -30.58442 13227950 —2.29710  9.356226-76
COEF PARTTAL BETA
C @.11167 2.6006d
51 0.37437 £.38705
B2 4.12913 0.18212
B3 ~.09033 -0.10914
B4 - 21488 -0.25376
COVARIANCE MATRIX
C 5.835E-06
B1 -1 3@%E-i5 2.452E-04
B2 5.116E-85 3.1385-04 1.506E-02
B3 7.4220-06 7.626E-85 ~7.599E-13 4. 34BE-03
B4 -8.672E-63 9. 201E-02 -8.688E-01 5430501 1.763E+82




