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based on the solution of the linear programming model. The solution
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during a 13-month period, based on an interest rate forecast supplied
by the Chase Econometric Institute, subject to constraints which
reflect management policy with respect to growth, turnover, and
liguidity of the CD portfolio and the types of markets serviced by
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PREFACE

This study is concerned with the modification of an existing
Certificates of Deposit scheduling model of a commerical bank. The
primary objective is to construct a model that will generate various
management reports based on the solution of the 1inear programming
model that minimizes the total cost of the issuance of the Certificates
of Deposit over a thirteen-month period.
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CHAPTER I
INTRODUCTION

This paper concerns a linear programming (ILP) model which sched-
ules the issuance of large ($100,000 or over) Certificates of Deposit
(CD's) by a commercial bank. The original version of this model,
which was prepared by Lester R. Harris [17] as an MBA Research Report
at Oklahoma State University, schedules CD's for the fixed 13-month
period June, 1974 to June, 1975, inclusive, using IBM's Mathematical
Programming System Extended (MPSX). This paper reports on a modifi-
cation of that model which generates a management report by editing
and summarizing the LP output; +the model also has a "rolling" feature
which makes it possible to prepare this report for any consecutive 13—
month period, as well as, a graphical summarization of the output
which is prepared on a CALCOMP plotter.

The model is an application of an LP problem designed to minimize
an objective function subject to a number of constraining equations.
The solution is a set of wvariables, each variable representing the
amount of a type of CD issued during a particular month for a specified
maturity. This solution represents a minimization of the total inter—
est cost for all CD's to be issued during the 13-month period, based
ﬁpon an interest rate forecast supplied by the Chase Econometric
Institute, subject to constraints which express management policy with
respect”to growth, turnover, and liquidity of the CD portfolios, and
the types of markets serviced by these instruments.l
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The management report prepared by the model is a summary of the
IP solution based upon statistics of sales, outstanding amounts, and
weighted average interest rates per type of instruments. There are
three basic types of CD's, each representing a different market:
local (type-0), national (type-6), and special (type-8).

In preparing this study, a feature of MPSX known as "READCOMM'™
[26] was used which enables the programmer to write a FORTRAN pro-
gram to modify the LP output in any way which is convenient for his
purposes. Variables are selected from the solution set of the IP
program, temporarily stored, and used to provide the management
report ou.tpu.t.2

Lastly, recommendations and suggestions are provided concerning

further improvements in the model.



FOOTNOTES

lThe interested reader should refer to Appendix A for the
description and an abbreviated example of the LP model.

2See Appendix B for a description of the programs written
for this model. Also, see references [25] and [26] for a
description of the MPSX and READCOMM.



CHAPTER II
REVIEW OF THE LITERATURE
Introduction

A review of the current literature reveals a growing awareness of
the applicability of modeling techniques as an analytical tool to the
management of bank assets, liabilities, and investments. The present
chapter discusses some early approaches to financial management and con—
cludes by discussing an inter—temporal, dynamic model for bond portfolio
management which provided some suggestions for improvement in the model

discussed by this report.
Portfolio Management

The Problem. The essence of the management problem of portfolio
selection is the need to achieve a proper balance between income, ade-
quate liquidity to meet loan demand and deposit withdrawals, and the
risk of default when considering the total of a bank's financial posi-
tion. Portfolio decisions made at any time directly affect a bank's
current, as well as future, income and profits. Since the selection of
different alternatives invariably represent a trade—off between profits,
liquidity, and risk, the management is presented with a perplexing pro-
blem. The evaluating and weighing of the factors involved in making the
decision between alternatives have caused managers to seek lmproved

approaches to portfolio management.



Early Approaches. Two basic approaches enumerated in the liter—

ature to provide an assist for bank management are the "“pooled-funds"
approach and the "asset allocation" approach (see Broaddus, reference
[6])s Under the pooled-funds concept, bank management arbitrarily
defines a fixed liquidity standard and each dollar attracted is allo-
cated in identical proportion among its various categories of assets.
A major fault of this procedure is its failure to consider variations
in liquidity needs that arise from variations in the structure of
liability and loan accounts.

Another portfolio management technique is the asset allocation
approach, This technique recognizes the variations in liquidity needs
and allocates funds obtained from rapidly turned-over liabilities to
relatively short maturity assets, and vice versa. In Broaddus's
opinion the asset allocation approach is an improvement over the pooled~
funds approach, however, the technique possesses some fundamental weak—

‘nesses. First, turnover rate is a poor guide to liquidity requirements
since the turnover rate does not consider account stability, that is,
the net daily variation of an account's total balance. Second, the
technique is arbitrary and inflexible, since the technique has neither
a clearly-defined bank goal which guides the determination of the
various fund allocation procedures, nor a systematic procedure for
changing the allocation process as changing external conditions, such
as asset yields, dictate. OSome of the more recent modeling technigues

described below avoid these difficulties.

Simulation. Perhaps the earliest modeling technique was the
application of simulation for financial management. Markowitz [27]

used this technique in employing quadratic programming as an illustration



of solving the problems of portfolio selection. This method consists
of a blending of mathematical and statistical techniques to assist
persons skilled in investment management. However, as with the tech-—
niques mentioned previously, Markowitz's technique does not consider
some of the important interactions between income, liquidity, and risk.
More recently, developments in applying the techniques of mathematics
and economics by means of computers have enhanced the modeling of the

financial decision process.

AL%ﬁgg;;Progggmming (LP). By use of the techniques of linear
programming, it is possible to formulate a model which is a more
factual representation of the banking environment to help management
in its decision process. One application of an IP modél was developed
by Weingartner [32] for the financial planning problem of “capital
budgeting under capital rationing"™. Other models for financial plan-
ning have also been developed by Baumol and Quandt [1] and Carleton
[71.

In the area of portfolio management the first model was developed
by Chambers and Charnes [9]. Their model is a comprehensive attempt
at determining an optimal portfolio for an individual bank over several
time periods in considering reserve requirements and a "balanced" port—
folio. The reserve requirements state that part of the bank's assets
must be held in cash or deposited with the Federal Reserve. The
balanced portfolio restriction was a set of measures used by the bank
examiners of the Federal Reserve System.

Another application of an IP model for portfolio management was
developed at the Banker's Trust Company and is described in papers by

Cohen and Hammer [12] and Cohen, Hammer, and Schneider [13]. The



objective of their model is to maximize net income while "(1) maintain-
ing both a safe and an adequately liquid portfolio, and (2) assuring
that neither the bank's short-run nor long-run flexibility will be
impaired".

The model starts from the bank's initial position and works with
management's best estimates of future interest rates in order to deter-
mine the ideal posture of the bank's portfolio. The model determines an
optimal sequence of balance-sheet positions over the several planning
periods that lie between the current date and the planning horizon.
However, as with the aforementioned models, the Cochen and Hammer model
is limited in that the model does not consider either the dynamic
structure of the portfolio management problem or the uncertainty of
future events., In an attempt to overcome these problems a dynamic model
for bond portfolio management was developed by Bradley and Crane [5]
which could have applications to other aspects of bank portfolio
management .

The Bradley and Crane model is an IP modei which includes both
asset and liability positions of the bank, takes into account the uncer-
tainty of future events, and considers the dynamic structure of the
portfolio management problem. The model incorporates three decision
variables, buy, sell, and hold, for each asset and liability, and fore-
casts the values of these variables over a specified multiperiod
planning horizon. The model also facilitates the specification of
variable-length periods for the planning horizon. It also considers the
dynamic interactions between the various assets and liabilities and the
probability of random events in predicting the decision variables over

the planning horizon,



Finally, because the portfolio management problem can tend to
become large and difficult to solve, Bradley and Crain discuss the
decomposition algorithm of mathematical programmingl in solving the

overall portfolioc management model.
Summary

Any review of the current literature will reveal that modeling
techniques are currently being applied to many areas of financial
and bank management problems. This chapter has provided a brief dis-
cussion of the development of some analytical models, such as LP models,
in the area of financial and bank management. The remainder of this
study is concerned with a model for scheduling the issuance of large

Certificates of Deposit for a commercial bank.



FOOTNOTE

lIn the decomposition procedure some of the constraining equations
are treated implicitly as subproblems of the original IP. Solutions to
the subproblems are then used in obtaining the solution to the master
program. This technique permits the model to be large enough to solve
any realistic description of the portfolio management problem, while
cutting computing time and cost substantially. For a detailed explana-
tion of the decomposition procedure see references, Dantzig and Wolfe
[14] and [15], Gass [17], Himmelblau [23], and Zionts [33].



CHAPTER III

A REPORT GENERATING LINEAR PROGRAMMING MODEL
FOR SCHEDULING THE ISSUANCE OF LARGE

CERTIFICATES OF DEPOSIT
\

Introduction

The report generating model generates four different customized
management reports which summarize the IP program solution:
(1) Maturity Date Analysis by Type of Certificates of
Deposit .

(2) Predicted Certificates of Deposit Sales by Maturity
Period

(3) Summary Totals by Month

(4) Graphical Summary.
Maturity Date Analysis Report

Within this report information predicted by the LP program is sum-—
marized for the three CD markets serviced, local (type-0), national
(type-6), and special (type-8), for each of the thirteen months of the
planning horizon. This report presents the amounts of CD's maturing in
future periods, the percent of the total amount outstanding that that
amount represents, and an associated weighted average interest rate for
the outstanding amount of all instruments of a given type.

This maturity date analysis report provides a "picture" of the
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bank's CD liability requirements for each of the thirteen planning
periods by type of CD. Additionally, the report provides information
for computing interest cost figures associated with the maturing CD
amounts.

Figure 1 is the maturity date report for the 13-month period June,
1974 to June, 1975, coinciding with the fixed period covered by the

model described in reference [20].
Predicted Sales Report

This report represents a summarization of the predicted sales
amounts for the planning periods by type of CD and maturity period. For
each type CD within a certain maturity period the beginning balance,
current predicted sales, forecasted interest rate, and the net amount
outstanding are reported.

Figure 2 gives the predicted sales report for the planning period

June, 1974 to June, 1975.
Summary Report

This section (Figure 3) contains the summary totals of monthly
sales, monthly payout of CD principles, and the total net amounts out-

standing for each of the 13-months of the planning period.
Graphical Report

The graphical report (Figure 4) is divided into three sections:
sales totals, summary totals, and cost. The sales totals section is a
graphical representation of the total sales of each type of CD for each

of the next thirteen months, plus the total of all sales for each month.
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LIBERTY NATIONAL BANK

MATURITY CATE ANALYSIS BY TYPE OF CERTIFICATES CF DEPOSIT
{DCLLAR AMOUNTS IN THOUSANDS)

TYPE O . TYPE € TYPE 8 .
MEEREER AR AR A R AT AR KA AR R R LR s T R ] EERKANE KRR RAG R AR AR RRR KK EK KD
CERT AMTS PCT OF WGHTD AVG CERT AMTS PCT OF WGHTD AVG CERT AMTS PCT OF WGHTD
MATURING 107 AT INTST RATE MATURING TAT AMT INTSET RATE MATURIAG TCT AMT INTST
JUMN 1675

EEREIAGCARDRARKRERED
5 § 273CC.CC 23,08 T.1856 $ 15164456 28,00 T.7332 $ 0.0 0.0 Q.1
5 91000.00 716492 7.02302 33149.99 61.20 7.6990 0.0 0.0 Ot
H 0.0 0.0 0.0 5850.00 10.80 T.4C99 0.0 0.0 0ot
5 0.0 0.0 .0 0.0 0.0 0.0 0.0 0.0 0.t
5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.t
5 g.C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Qe
5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Oa
$ 118296.5S T.0661 $ 54164455 . Te6774 $ 0.0 " 04

‘Figure 1. (Continued)



LIBERTY NATIONAL BANK

PREDICTED CERTIFICATES OF DEPCSIT SALES BY MATURITY PERIOD
NECHCRR AR R R REREIIRNRRARY
30 DAY MATURITY
BERERRARERAAA AR DA RR AR NS

(OCLLAR AMOUNTS IN THCUSANDS)

TYPE O : TYPE 6 TYPE 8

PR ESEEEE RS2 SRR S EE S RS RRR RN AR N RN R R AR R SR KRS LR kR R KR kK HERER PR EKE PR g Rk Nk ok Rk ok kokok ok
BEGINNING BALANCE § 2841200 BEGINNING BALANCE § 2000, 00 BEGINNING BALANCE § 350.00

CURRENT INTST NET AMOUNT CURRENT INTST © NET AMCUNT CURRENT INTST NET AMOUNT

MONTH SALES BAIE QUISTANCING SALES -BALE OQUISTANDING SALES -RATE CUISTANDING
JUN 74 $ 12845.00  1C.220 $ 12845.CC  § 12363.54 11,000 $ 12363,54 s 0.0 11.000 s 0.0
JuL 74 21748.91 9.960 C 21748.91 10109, 11  10.920 10105.11 0.0 10.920 0.0
AUG T4 231CE.15 S.170 23108415 14880.00 9,960 14880,00 0.0 9,960 0.0
SEP T4 23979,90 8,191 23679.90 13230. CO 9.061 13230.00 0.0 9.061 0.0
acT 74 © 16645410 7.720 16945.10 7484455 84450 7484, 55 0.0 8.450 0.0
NOV T4 . 20908.57 7.250 205CE. 57 6294455 8.049 6294.55 , 0.0 8.049 0.0
DEC 74 13162.80 7.250 13162,.80 9840, 00 7.900 $840. 00 0.0 7.900 0.0
JAN 75 13162, €C 7.150 13162.80 5850.00 7.860 5850.00 0.0 7. 86¢C 0.0
FEB 75 21690450 6,999 2169C450 9515, 44 7.620 9515.44 0.0 T.620 0.0
MAR 75 13177.80 7.080 13177.80 - 5850.00 . 7.590 58504 00 0.0 7.590 0.0
APR 75 13177,80 7. 150 13171, 8¢C 5850.00 7.740 5850.00 0.0 7.740 0.0
MAY 15 14879.20 7,240 14879.20 5850.00 ~ 7.880 5850.00 0.0 7.880 0.0
JUN 75 273¢C, OC 7.330 27300.00 9314,55 8.090 9314.55 0.0 8.090 0.0

$236CE6.50 ’ $116431.175 $ 0.0

Figure 2. Predicted Sales Report
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MONTH

JUp
Jut
AUGC
SEP
acr

NOV

APR
MAY

JULA

14

T4

74

74
74

74

15
75
75
15
15

75

TYPE O

PREDICTED CERTIFICATES OF DEPGSIT SALES BY MATURITY PERIGD

ERRERIRRBRE KRR RR R RN RRRE BB AR R RRRR R
BEGINNING BALANCE $ 25690.00

CURRENT
SALES

$ 0.0
12482455

0.0

12720,3C-

210.00
13345.85
12863.CC

269.80
128%3,CC

757.C0
12420.,80
14875.,20

§ 92871,49

INTST
-BAIE

10.290
S.930
9.140
€4 160
7. 690
T+260
7. 220
7.120
6. 570
7.050
7.120
7.210

7300

NET AMCUNT
OLISTADDING

$ 25690.00
.12482.55
12482455
12720.30
1263¢C. 30
13555,85
26238, 85
131¢2.8C
13162.80
13650.0C
13177.80
27300.0C0

14879.20

LIBERTY NATIONAL BANK

EREFKRELRRR FDEREKFRA R R KK

60 DAY

MATURITY

EER R R R R EFI RN ARG R Rk EE

{DOLLAR AMOUNTS IN THOUSANDS)

TYPE 6

ERAGEBERERRARRERRR DA TR R AR RKERRER
BEGINNING BALANCE $

CURRENT
SALES

-S 3885.44
0.0
4714455
2295.44
34€4.56
2385.44
3464,56
2385444
3464,56
2385, 44
3464456
8235.44

$ 40145,44

Figure 2.

0.0
INTST ° NET AMOUNT
~RALE QUISTANQING
10.970 5 388%. 44
10.890 3885.44
9.930 4714.55
9.030 7010.00
8.420 5760.00
8.020 5850, 00
7.870 5850.00
7.830 5850,00
7.590 5850.00
7.560 5850.00
7.710 5850. 00
7.850 11700.00
8. 060 823544
(Continued)

TYPE 8

ARERRRRARRRARE R AR BB R R R R ERRR R ARRRA S
BEGINNING BAL ANCE

CURRENT
SALES

INTST
—RAIE

10.970
10.890
9.930
9.030
84420
8.020
7.870
7.820
7.590
7.560
7.710

7.850

' 8.060

$

N

1444,00

ET AMDUNT

QUISTAND ING

$

1444 .00

81



LIBERTY NATIONAL BANK

PRECICTED CERTIFICATES OF DEPOSIT SALES BY MATURITY PERIOD
RETEREERRRSRRERA SRR KRR RN
. 90 DAY MATURITY
EEERRARERES A AR SRR RO RRRAE

{DCLLAR AMOUNTS IN THCUSANDS)

TYPE 0 TYPE 6 TYPE 8
FFRIFRSR AR ARG IR bk R kR kR kR kR & PSS RSS2 S22 S2 RS R R RE R R R RS 8 2] LSS RSS2SR R3S RSS2SR RIS 2SR 2 ¢ )
BEGINNING BALANCE $ 16344,00 BEGINNING BALANCE $  5000.C0 BEGINNING BALANCE $ 0.0
CURRENT INTST NET AMOUNT CURRENT INTST © NET AMCUNT CURRENT INTST NET AMOUNT
EONIH SALES R2IE QUISTIANCING SALES _RAIE OUISTAKEING SALES -BATE QUISTANDING
JUN T4 $ 398,63 1C.1¢€0 $ 16742.€3 § 3720.00  10.840 $ 8720.00 .8 0.0 10,840 s 0.0
JuL T4 0.0 9.800 1674263 0.0 10. 760 8720.00 0.0 10,760 0.0
AUG T4 12083.91 S. C16 12482.55 0.0 9.800 3720.00 0.0 9. 800 0.0
SEP T4 636,38 8.030 1272C. 30 3780, 00 8.900 3780.00 0.0 8.900 0.0
ocT 14 : 8C14. 80 7.560 20735.10 5615444 8.290 9395.44 0.0 8.290 0.0
NOV T4 5148,00 7.130 . 1375S.18 0.0 7.890 9395,44 0.0 7.890 0.0
DEC 74 0.0 7.090 13162.80 ' 234,56 7.740 585G, 00 0.0 7.740 0.0
JAN 75 13177. 8¢C 64550 ©18325.80 5850.00 7.700 6084.55 0.0 7.700 0.0
FEE 75 0.0 64840 13177, 8¢ N 0. 0 1,460 6084,55 0.0 7.460 0.0
MAR 7% 0.0 6.920 13177.80 - . 0.0 74430 5850.00 : 0.0 7.430 0.0
APR 15 13650400 64590 1365C. 0C 5850.00 7.580 5850.00 0.0 7.580 0.0
MAY 15 0.0 7.080 13650.00 0.0 7.720 - 585G, 00 0.0 7.720 0.0
JUN 75 0.0 7.170 1365C.00 0.0 7.930 5850400 0.0 7.930 0.0
s 531c9.52 s 25050, 00 s oo

Figure 2. (Continued)
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HONIH

JUA
JuL
AuC
SEP
ccr

NOV

JAN
FEB
MAR
APR
MAY

JUA

14

74

14

14

74

74

T4

15

15

15

75

LIBERTY NATIONAL BANK

PREDICTED CERTIFICATES OF DEPCSIT SALES BY MATURITY

TYPE O

FAKRERRRKKE AR AR AR SRR B R DA A R AR RR K
BEGINNING BALANCE § 5012.00

CURRENT INTST NET AMCUNT
SALES —RAIE OLISTAMDING
$ 3166.70 1C.000 $ 8181.70
a.C Se 640 ' 8181,17¢C
4300.85 | 84850 12482.55
524G, 15 1. €70 - 12720.30
3379.70 7.400 12930.30
13395.30 54970 26325460
0.0 €. 630 220244 75
0.0 6.830 16775.CC
0.C €4 68C 13365.30
21520.€0 €4760 21520, 80
0.0 64830 21520, 80
0.0 64520 2152C. &C
0.0 7.010 21520480

s 51016.09

DAL ERA NN E RO RN R KK
120 DAY MATURITY
AREREER KRR R KR KRN K

(DOLLAR AMOUNTS IN THOUSANDS)

TYPE 6

FRARRB AR RS R RR R R R RE R RN RE RN KR
BEGINNING BALANCE § 2200 .00

CURRENT INTST °  NET AMOUNT
SALES -BALE CUISTANDING
s 1685.44  10.680 $ 388%.44
0.0 10.600 3885.44
0.0 9. 640 3885.44
2094.56 8.740 3780.00
3665, 44 8.130 5760.00
5850.00 7.730 11610400
0.0 7.580 11610.00
0.0 7.540 951 5.44
0.0 7.300 5850.00
9750.00 7.270 9750.00
0.0 7.420 9750.00
0.0 7.560 9750.00
0.0 7.710 9750.00

s 23045, 44

Figure 2. (Continued)

TYPE 8

HRRERAES KR AR R R R R RN RR R AR R R
BEGINNING BALANCE

CURRENT
SALES

$ d. 0

0.0

INTST
-RAIEL

10.680
10.600
9.640
84740
8.130
T.730
T.580
T.540
74300
7.270
Te420
T.560

T.770

$

185.00

NET AMOUAT
OUISTANDING

$

185.00
185.0C

185.00

oe



LIBERTY NATICONAL BANK

PREDICTED CERTIFEICATES OF DEPOSIT SALES B8Y MATURITY PERICD
AERERRRARERRE SRR G AR KRR R
180 DAY MATURITY
T .

(DCLLAR AMCUNTS IN THCUSANDS)

TYFE O TYPE 6 TYPE 8
RIS R R 2 RS R RS SRR S 222 R 2 R S R RSk ESk RSk kR kR kR F KRk Tk kR kkk IR R RS RSS2 222 SRR 22 2R 22 22 2 S ¥
BEGINNING BALANCE 8 22174.00 BEGINNING BALANCE $ 10000.00 BEGINNING BALANCE $ 150.00
CURRENT INTST - NET AMOUNT CURRENT INTST © ANET AMCUNT CURRENT INTST  NET AMOUNT
MCATH SALES -RALE QUISTANCING SALES ~BAIE OUTSTANDING SALES _RAIE QUISTANDING
JUN T4 $ 0.0 5. 870 $ 22174.,00 s 0.0 10.550 $ 10000.00 $ 0.0 10.550 $  150.0¢C
JUL 74 487,20 9,510 | 22661420 0.0 10.470 10000, 00 0.0 10,470 150.00
AUG T4 0.C £, 720 22661420 0.0 9.510 10000,00 0.0 9.510 150.0¢
SEP 74 0.0 7.740 22661, 20 0.0 8,610 10000.00 0.0 8.610 150.0¢C
0CT 74 . 0.0 7.270 22661,.20 0.0 8.000 10000, 00 0.0 84000 150.0C
NOV T4 12675.60 64840 13162, 80 5850, 00 7.600 5850400 ‘ 0.0 7.600 0.0
0EC T4 0.0 64800 12162.80 ' 0.0 7.450 5850, 00 0.0 74450 0.0
JAN 75 1365C. CC 6, 7C0 26325,60 5850.00 7.410 11700.00 0.0 7.410C 0.0
FEB 75 0.0 64550 26325, 60 , 0.0 7.170 "11700.00 0.0 7.170 0.0
MAR 15 0.0 64630 26325,60 - 0.0 7.140 117 00,00 0.0 7.140 0.0
APR 75 0.0 64 700 263225, €0 0.0 7.290 11700.00 0.0 7.290 0.0
MAY 75 0.0 64750 13650400 0.0 7.430° 585C.00 0.0 7.430 0.0
JUN 75 0.0 €. 880 13650,00 0.0 7.640 5850.00 0.0 - 7. 640 0.0
s 26812.80 $ 11700.00 s ao

Figure 2. (Continued)
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LIBERTY NATIONAL BANK

SUMMARY TCTALS B8Y MONTH

{DOLLAR AMOUNTS IN THOUSANDS)

MONTHLY SALES
$ 38067.176
44827.78
59087.47
€368¢€433
48779.60
85852, 31
39594.91
60195,84
471562.50
53441,04
54413.16
43843, 84

36614455

Figure 3.

MONTHLY PAYOUY
$ 30762.00
52342.54
57087 .47
€19€6,33
467179.60
83853,31
3955461
60195,.,84
47563, 50
53441,04
54413,.16
43843, 84

36614455

Summary Report

NET AMCUNT
CUISIANDING

$129514.75
121699, 54
123999.94
125999.94
127999.54
129999 .94
126999.64
129999 .94
129999.94
126699, 54
129999.94
129999.94

129999,94

[44
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This graph provides an illustration for comparing the future sales of
CD's in each of the markets being serviced.

The second section is of the summary totals of the LP program and
represents the same information of the summary totals report.

The Jast section of the graphical report is the cost graph. This
graph depicts the total amount paid out in interest for all CD's for
each month of the 13-month plamning period.

Although the graphical report can only be interpreted with approxi-
mate values, the report is useful as a pictorial representation of the
1P solution. Thus, management is provided with a ready reference of the
growth pattern and the approximate cost of the CD portfolio over the

planning horizon.
"Rolling Feature"

As mentioned earlier in this study, the model is designed to be
general in that any 13-month period can be represented. This "rolling
feature" provides management with the four reports described above for
any, or all, of the months of the planning period. TFigure 5 is an
example of this feature for the 13-month period of December, 1974 to

December, 1975, inclusive.
Summary

The model generates four management reports based on the solution
of the LP problem. These reports provide management with analytical

tools to be used in planning a balanced liability portfolio.
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LIBERTY NATIONAL BANK

SUMMARY TOTALS BY MONTH

(COLLAR AMOUNTS IN THOUSANDS)

NET AMOUNT

MONTH MONTHLY SALES MONIHLY PAYQUY OUISIANDING
DEC 74 $ 88837.88 $ 15770.10 $129999 .94
JAN T5 88837.88 15770.10 129999.94
FEB 75 - 56767.52 56767.52 129999.94
MAR 75 . 55330.76 55330.76 129999 .94
APR 15 89050.00 89050.00 - 129999.94
MAY 75 64350.,00 64350,00 129999 .94
JUN 75 61947.84 61947,84 129999.94
JUL 75 53102.16 53102.16 129999.94
AUG 75 72602.13 72602.13 129999.94
SEP 75 31397.84 31397.84 iz9999.94
oCT 75 - 70002.13 70002.13 129999.94
NOV 75 42447.84 42447,.84 129999.94
DEC 75 39000.00 39000.00 129999.94

Figure 5. Example of "Rolling Feature"

Le



CHAPTER IV

IMPLEMENTATION AND IMPLICATICNS

The model predicts an optimal CD sales schedule for thirteen months
while minimizing the total interest costs of the sales over the planning
period. The optimal solution is subject to constraints reflecting bank
management policy with respect to growth objectives, balance amounts
outstanding, minimum sales, and prevention of rapid turnover of certain
types of CD's. However, the model's use as an effective liability man-
agement model is limited. As discussed in Chapter II, an effective
portfolio management model must assist bank management in achieving a
proper balance between income, liquidity, and risk. The model consid-
ered in this study involves only one type of 1liability, Certificates of
Deposit, and assumes certainty. Thus, the study implies certain improve—
ments are available to make this model a more effective analytical tool
for management.

Perhaps the most important improvement suggested deals with the
decision variables. In order to achieve a balance between income,
liquidity, and risk, other details of the bank's balance sheet should be
included as decision variables or as constraining equations. The inter-—
relationships between a bank's assets and liabilities, liquidity posi-
tion, and Federal Reserve minimum deposit regulations necessitate the
inclusion of these additional variables.

A second important consideration for improvement of the model is

28



29

the forecasts of future interest rates, loan demand, and future levels
of deposits within the plamming period. These forecasts must be made
while considering the various types and maturities of relevant assets,
liabilities, and capital items of the balance sheet. The method used in
forecasting should be able to incorporate conditions of uncertainty and
variations in economic conditions. These interrelationships must be
realistically included in the forecasts if the model is to produce
useable management results.

Another implication of the study is the structure and number of the
constraints of the model. A linear programming model can accommodate as
many constraints as bank managers consider relevant to the portfolio
decision process. Detailed and realistic sets of liquidity constraints
should be built into the model reflecting liability and capital struc-
tures, cash flow patterns, and miscellaneous restrictions imposed by
management on the basls of experience. Other constraints are also con-
ceivable, reflecting legal reserve requirements and the use of certain
assets as collateral to support government deposits. Moreover, the
linear programming model must include constraints reflecting well defined
bank goals and management policies.

Another implication discussed in Cohen and Hammer [12] concerns the
use of the dual variables that are a product of the IP solution. The
dual solution indicates the incremental benefits associated with a mar-
ginal increase, or decrease, of any of the model's constraints. Thus,
the model can provide information useful in determining the marginal
rate of return on capital, the maximum interest rate to pay for addi-
tional CD's and opportunity costs associated with various management

policies.
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Similarly, the MPSX procedure includes features for sensitivity
analysis of the model's variables, The RANGE function causes the pro-
gram to automatically determine an upper and lower bound on the vari-
ables of the model in order that the solution remain optimal. MPSX also
includes a feature that allows the programmer to define certain bounds
for the coefficients of the variables and have the program increment
those coefficients until the solution is no longer optimal., These fea-
tures allow the programmer considerable latitude in simulating varying
economic conditions and management policies.

In summary, the LP model should include comprehensive risk con—
straints, policy considerations, and economic and institutional consid-
erations which must be evaluated in order to make relevant portfolio

management decisions.



CHAPTER V
SUMMARY AND RECOMMENDATIONS

The application of linear progfamming to bank management appears to
be one of the more important recent developments in banking. The cur-—
rent study has dealt with one such IP model; a report generating IP
model for scheduling the issuance of large CD's.

The objective of the study has been to conétruct a model to provide
an butput of selected LP solution data in a management type of report
form. This was accomplished by using a specilal feature of the MPS
called READCOMM. READCOMM allows the LP program to access an external
program to report selected MPSX solution data.

As a result of the research for this study several areas for
improvement have been uncovered. Basically, these Improvements are
indicated in the areas of the constraints and the variables included in
the model.

In conclusion, there are two areas that could justify further
research concerning this model. The decomposition procedure mentioned
in Chapter IT is the first one of these areas. Bradley and Crane [5]
briefly discuss this technique for solving LP problems. The simplifying
and time-saving aspects of the decomposition technique seem to be espe-—
cially applicable to this model. Lastly, research into the area of
direct-access systems is needed. A direct-access application would

greatly simplify the changing and updating of the model. One such

31



system is discussed in an article by Thomas P. Gerrity, Jr. [18].'
Before implementation of the model as a portfolio management”tool,

research in these areas should be conducted.

32



(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

BIBLIOGRAPHY

Baumol, William J., and Richard E. Quandt. "“Investment and
Discounts Rates Under Capital Rationing." The Economic
Journal, Vol. LXXV (June, 1965), 317-329.

Bean, Alan M. "Portfolio Analysis and Stock Selection By
Computer." Financial Executive, Vol. 35 (February, 1967),
26217,

Blasch, Howard F., Donald L. Struve, and Narain D. Bhatia.
"Computer Models For Investment Analysis.'" Management
Controls, Vol. 20 (December, 1973), 272-275.

Boudrie, Kenneth B., and Dana Strout. "How We Forecast
Savings Volume." Banking, Vol. 61 (May, 1969), 45.

Bradley, Stephen P., and Dwight B. Crane. "A Dynamic Model
For Bond Portfolio Management.,™ Management Science,
Vol. 19 (October, 1972), 139-151.

Broaddus, Alfred. "Linear Programming: A New Approach to
Bank Portfolio Management." Federal Reserve Bank of
Richmond Monthly Review, Vol. 58 (November, 1972), 3-11.

Carleton, William T. "Linear Programming and Capital Budgeting
Models: A New Interpretation." Journal of Finance, Vol. 24
(December, 1969), 825-833. .

Carter, E. Eugene. "A Simulation Approach to Investment
Decision." California Management Review, Vol. 13 (Summer,
1971), 18-26.

Chambers, D., and A. Charnes. "Inter-Temporal Analysis and
Optimization of Bank Portfolios." Management Science,
Vol. 7 (July, 1961), 393-410.

Cohen, Kalman J., and E. Elton. "Inter-Temporal Portfolio
Selection Based on Simulation of Joint Returns." Management
Science, Vol. 14 (September, 1967), 5-18.

Cohen, Kalman J., and Frederick S. Hammer. Analytical Methods
in Banking. Chicago: Irwin, Inc., 1966.

Cohen, Kalman J., and Frederick S. Hammer. "Linear Programming
and Optimal Bank Asset Management Decisions." Journal of
Finance, Vol. 22 (May, 1967), 147-168. ‘

33



3L

(13) Cohen, Kalman J., Frederick S. Hammer, and Howard M. Schneider.
"Harnessing Computers for Bank Asset Management." Banker's
Magazine, Vol. 150 (Summer, 1967), 72-80.

(14) Dantzig, George B., and Philip Wolfe. "Decomposition Principles
for Linear Programs.'" Operations Research, Vol. 8
(February, 1960), 101-111.

(15) Dantzig, George B., and Philip Wolfe. "The Decomposition
Algorithm for Linear Programs." Econometrica, Vol. 29
(October, 1961), 767-778.

(16) Eppen, Gary D., and Fugene F. Fama. "Solutions for Cash Balance
and Simple Dynamic Portfolio Problems with Proportional
Costs."™ Journal of Business, Vol. 41 (January, 1968), 94-112,

(17) Gass, Saul I. Linear Programming. 3rd ed. New York: McGraw-
Hiil, 1969. :

(18) Gerrity, Thomas P. Jr. "Design of Man-Machine Decision Systems:
An Application to Portfolio Management." Sloan Management
Review, Vol. 12 (Winter, 1971), 59-75.

(19) Hadley, G. Linear Programming. Massachusetts: Addison-Wesley,
1962,

(20) Harris, Lester R. "A Predictive Linear Programming Model
Dealing with Certificates of Deposit." (unpub. M.B.A. report,
Oklahoma State University, 1974).

(21) Heebner, A. Gilbert. "Negotiable Certificates of Deposit: A
Re-examination." Banker's Magazine, Vol. 153 (Summer, 1970),
11-18.

(22) Hertz, David B. "Investment Policies That Pay-off." Harvard
Business Review, Vol. 46 (January/February, 1968), 96-108.

(23) Himmelblau, David M., ed. Decomposition of Large-Scale Problems.
Amsterdam: North-Hollard, 1973.

(24) Hu, Te Chiang. Integer Programming and Network Flows. Reading,
Massachusetts: Addison-Wesley, 1969.

(25) International Business Machine Corporation. Mathematical
Programming System Extended/360, Version 2, Linear and
Separable Programming-User's Manual. White Plains, New York,

1971,

(26) International Business Machine Corporation. Mathematical

Programming System Extended/360, Version 2, Read Communications
Format (READCOMM)-User's Manual. White Plains, New York, 1971.




(27)

(28)

(29)
(30)

(31)
(32)

(33)

35

Markowitz, Harry M. Portfolio Selection. New York: Wiley
and Sons, 1959.

McKinney, George W., Jr. "New Sources of Bank Funds: Certificates
of Deposit and Debt Securities." Law and Contemporary Problems,
Vol. 32 (Winter, 1967), 71=99.

Mossin, Jan. "Optimal Multiperiod Portfolio Policies." Journal of
Business, Vol. 41 (April, 1968), 215-229.

Silverberg, Stanley C. "Deposilt Costs and Bank Portfolio Policy.™
Journal of Finance, Vol. 28 (September, 1973), 881-895.

Wagner, H., M. Principles of Operations Research with Applications
to Managerial Decisions. Englewood Cliffs, New Jersy:
Prentice-Hall, 1969,

Weingartner, H. Martin., Mathematical Programming and The Analysis
of Capital Budgeting Problems. Englewood,Cliffs, New Jersy:
Prentice-Hall, 1963.

Zionts, Stanley. Linear and Integer Programming. Englewood Cliffs,
New Jersy: Prentice~Hall, 1974.




APPENDIXES



APPENDIX A
THE MODEL
Purpose

The objective of the model is to minimize the total interest cost
for a thirteen-month periéd subject to constraining equations which
express management policy with respect to growth, turnover, and lig-
uidity of the CD portfolio. The variables of the model are dollar
amounts of CD éales for each instrument-maturity-month. The constraints

are linear equations of these variables.
Structual Variables

The model contains a separate variable for each of the thirteen-
months, type of CD, and maturity period, in addition to variables repre-
senting the beginning balances for each type of CD and maturity period.
These variables comprise the objective function and the constraints of

the model.
Constraints

Seventy Percent Rule. These constraints reflect management policy

that sales in any period plus the previous month's balance must be
greater than or equal to seventy percent of the total dollars trans—

acted in that period.
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Thirty Percent Rule. These constraint equations assure that man-

agement's policy of maintaining at least thirty percent of all instru-
ments issued as national market instruments (type~6) is achieved in the

model!s solution.

Balanced Distribution. Management would like to have a more even

distribution of maturity instruments for each type in the future periods
of the planning horizon. This policy is reflected in constraints that
restrict the amounts outstanding in each maturity period for a particu-
lar month from being less than or exceeding certain percentages of‘the

total amount outstanding during that month.
Accumulators

The model also contains equations which provide the total sales for
each month, total sales for each instrument sold during each month, the
total payout of maturing instruments during each month, and the total
net amount outstanding during any month. These accumulators are
included for use in constructing the constraints discussed above and

certain bounds on the variables of the model.
Bounds on Variables

In order to reflect management's policies of growth in amounts of
instruments issued and restrictions concerning certéin maturity periodé
of some instruments, upper and lower bounds were included for some of
the variables of the model. First, a lower bound of $130 million was
placed on the total net amount outstanding during any month. This
reflects management policy concerning the growth of the CD portfolio.

Lastly, management stated that during the planning horizon no special
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market (type-8) instruments would be issued. Therefore, the variables

representing sales of type-8 CD's were set equal to zero.
Interest Costs

Interest costs were computed for each of the structual variables by
multiplying the forecasted annual interest rate by a factor representing
the fraction of 365 days for which interest is paid on the instrument.
These interest costs were then used as the coefficients of the decision
variables in the objective function of the LP problem. The model mini-

‘x‘

mizes the total of these interest costs over the planning horizon.
Abbreviated Example

Because of the large number of variables (567) included in the

model, only an illustrative example will be presented here.

Minimize Cost = .10(x)+.05(y)

Subject to: xty< 100 million
y= .33(x)
x = 30 million



APPENDIX B

A1l of the modifications to the Harris model presented in the paper
were programmed and solved for use with the IBM Mathematical Programming
System Extended (MPSX) on the IBM Model 360/65 computer located at
Oklahoma State University. If the resulting model is to be used on
another model computer or at another installation, some control cards
may have to be changed.

Also, the changes made to the model make use of a feature of MPSX
known as READCOMM, This feature allows the programmer to augment the
MPSX procedure with a FORTRAN program to output selected data of the
MPSX solution in different types of formats. (It should also be noted
that other features utilizing programming languages other than FORTRAN
might have also been usedl.) The use of the special features of MPSX
nécessitates certain changes in the MPSX Control Program and the addi-
tion of a program to the model. These changes will be discussed in the

sections that follow.
Control Program

The MPSX Control Program (Exhibit I) provides the initialization
and setup of the data storage areas to be used in solving the IP problem.
Also, the control program inputs the data, calls for a solution routine,
and provides various output listings as requested by the programmer.

Two changes were necessary in this program to facilitate the use of the

READCOMM feature.
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W W W

PROGRAM('ND"')

TITLE ('LIBERTY NATIONAL BANK CERTIFICATES OF DEPOSIT')

INITIALIZE ALL INPUT FILES

INITIALZ

SETUP WORK FILES FOR INPUT OF DATA

MOVE(XDATA, 'CDEZZ')
MOVE( XPBNAME,'PBFILE")

SETUP READCOMM FILE FOR USE WITH FORTRAN PRDGRAM

ASSIGN(*COMMFMT ', 'FTO4FO0L','COMMY)
PREPOUT (' COMMFMT")

CONVERT INPUT DATA TO INTERNAL STORAGE FORMAT

CONVERT (' SUMMARY ')
SETUP('BOUNDS! ,*DOLRSY)
MOVE(X0BJ,*COST")
MOVE(XRHS, "RHS ")

LIST INPUT DATA

TITLE ('LIBERTY NATIONAL BANK == INPUT DATA')
BCDOUT
TITLE ('LIBERTY NATIONAL BANK == SOLUTION')

SOLVE PROBLEM USING THE DUAL SOLUTION METHOD

DUAL
SOLUT ION

SETUP EDITIED DATA FOR READCOMM FILE

SOLUTION(*FILE"' o' COMMFMT' ,*RSECTION',"2"', *CSECTION','2/4/5",

RHASKS.,I ] ’|CMASKSI 'IQ##AI B Itt#Bl ’ l‘:e:‘:cl 'lgk*Dl "*#*E' 'l*#PDl '

REEANET "y " %%k BNET vy **&XXCNET ) " *%%DNET "y "***ENET"y *BAL*A','BAL*B",

BALC ", 'BAL¥D' , "BAL*E"' , ' ¥ SALY, ' *%NET*,* ')

DETERMINE RANGES FDR VARIABLES FOR SOLUTION TO REMAIN OPTIMAL

TITLE ('LIBERTY NATICNAL BANK == VARITABLE RANGES')
RANGE

BEGIN EDITING OF SOLUTION

FREECORE
MGMTFORM
EXIT
PEND

Exhibit I. MPSX Control Program
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The first change is the addition of the ASSIGN statement. This
statement prepares an additional storage area to be used by the READCOMM
routine. The storage area is a file used to store the selected MPSX
solution variables until the FORTRAN program is executed.

Second, an additional SOLUTION statement was added. Within this
statement a selection list causes the applicable variables of the MPSX
solution set to be stored in the READCOMM file discussed above, After
execution of the MPSX program, the FORTRAN program accesses the READCOMM

file for use in obtaining the desired output format.
Output FORTRAN Program

This section of the model contains the program written to output
the MPSX variables in the management report form. Exhibit IT is the

FORTRAN program used in the report generating model.,



MANAGEMENT QUTPUT FORM
e o o ok dode ok el dkdeofe ok e
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PURPOSE:

THIS PROGRAM IS DESIGNED TO EDIT AND OUTPUT SELECTED INFORMATION FROM

THE COMPUTED SOLUTION OF THE CERTIFICATE OF DEPOSIT 2R2EDICTION MODEL

WRITTEN BY LESTER HARRIS, GRADUATE OF JKLAHOMA STATE UNIVERSITY. THE
HARRIS MODEL PREDICTS THE OPYTIMAL AMUOUNTS OF THREE TYPES OF SHORT-TER®

CERTIFICATES OF DEPOSIT SALES FOR THE NEXT THIRTEEN MONTHS. THREE
FORMATS ARE USED 7O EDIT THE MODEL SOLUTION:
(1) MATURITY DATE ANALYSIS - FDR EACH MONTH PREDICTED BY THE
MODEL,y THE AMOUNTS OF CERTIFICATES MATURING IN THE FUTJRE
MONTHS  ARE PROVIDED
(2} PREDICTED SALES - THIS SECTION PROVIDES THE MODEL PREDICTED
SALES FOR THE NEXT THIRTEEN MONTHS BY MATURITY PERIOD
{3) SUMMARY TOTALS - THIS SECTION PROVIDES THE TOTAL MONTHLY

SALES, MONTHLY PAYOUT, AND THE NET AMOUNT QUTSTANDING FCR THE

PREDICTED MONTHS.

THE PROGRAM IS DESIGNED TO BE GENERAL IN NATURE T3 FACILITATE ITS USE

.ANY THIRTEEN MONTH PERIOD WITH A MINIMUM OF VARIABLE CHANGES. THE
REQUIRED CHANGES ARE NOTED BY %% IN.THE VARIABLE DEFINITION SECTION
WHICH FOLLOWS.

VARIABLE DEFINITION:

ACCO —-- ACCUMULATED INTEREST PAID EACH MONTH ON TYPE O CD'S.
ACC6 ~— ACCUMULATED INTEREST PAID EAZH MONTH ON TYPE 6 CD'S.
ACC8 == ACCUMULATED INTEREST PAID EACH MONTH ON TYPE 8 CD'S.
AMTNEY —-- TOTAL NET AMOUNT QUTSTANDING EACH MONTH.
ATOTAL -~ TOTAL OF ACCUMULATED INTEREST PAID FOR EACH TYPE (CD.
BAL ~- BEGINNING BALANCES FOR EACH TYPE CD AND MATURITY PERIOD.
e BEGIN -- THE NAME OF THE BEGINNING MONTH OF THE MODEL.
. COL == USED TO STORE THE COLUMN NAME OF THE MODEL SOLUTION.
COST «= INTEREST COST PER MONTH. S
DAYS =-- MATURITY PERPIQD.
% END ING -- THE NAME OF THE ENDING MJINTH OF THE MODEL.
FILE =~ FILE DESIGNATOR OF THE STORED SOLUTION.
HEADl, HEAD2, HEAD3, HEAD4 =-- QUTPUT HEADINGS.
INDIC -~ INDICATOR OF END OF THE FILE USED FJR ourpur.

INDICES: PROGRAM COUNTERS

Iy TENDy IJ, INDX, IROWs IX, IY, JK, KOUNT1l, LL, LOOP, LP, LINX

* & KNT =- NUMBER OF THE BEGINNING MONTH OF THE MODEL.
MONTH == THE CURRENT MONTH BEING PREDICTED.
. NAME -- THE NAME OF EACH SOLUTION STORED ON THE FILE.
PAYOUY -~ TOTAL AMOUNT PAID QUT EACH MONTH.
SALES ~- TOTAL SALES EACH MONTH. ,
SUM == SUMMARY TOTAL SALES, PAYOUT, AND NET AMOUNT OUTSTANDING.

Exhibit II. FORTRAN Program



TOTAL -- ACCUMULATED SALES FOR EACH OF THE TAIRTEEN MONTHS. L3

TYOMAT -- MATURITY DATA FOR TYPE O CD'S.
" TY6MAT -- MATURITY DATA FOR TYPE 6 CD'S.
TYBMAT -~ MATURITY DATA FOR TYPE 8 CD'S.
TYPEO -- PLOT DATA OF TYPE O SALES.
TYPEG —~- PLOT DATA OF TYPE 6 SALES.
TYPES8 == PLOT DATA DOF TYPE 8 SALES.
VAL -- PREDICTED DATA FOR EACH MONTH BY MATURITY PERIOD.
VALUES -- FILED SOLUTION VALUES.
WAIR ~- WEIGHTED AVERAGE INTEREST RATE.
XDATA -- PLOT DATA FOR EACH MONTH. v
YR =~- YEAR OR YEARS INCLUDED 1IN THE MODEL PREDICTIONS.

2o e e e e e ol e ek e deodeodle e K Aok e sk ook o g e e ode s el ofe ke s e e s el e o e e sk e de ok Be e e oo gk e e 3k e ofe ook xe e X e e R e

SETUP DATA STORAGE

AREA TO BE USED BY PROGRAM

INTEGER HEAD1(12),HEAD2(12),HEAD3(12) HEAD% (56} ,BEGIN(4)},ENDING(%)

INTEGER DAYS,FILE,MONTH(30),YR(30)

DOUBLE PRECISION NAME,

COL(10),VALUES(3)

DOUBLE PRECISION VAL(65,9),BAL(15),SUM(13,3),TOTAL(3),FACTORI(5)

DOUBLE PRECISION TYOMAT(I9:3),TY6MAT(1913)9TY8MAT(1993)

DOUBLE PRECISIUN ACCO(19),ACCH{19),ACCBI(19),ATOTAL(3),4WAIRI(3)

DIMENSIGON TYPEO(lS)9TYPE6(15),TYPE8(15)9COST(15)9XDATA(15)

DIMENS ION XPLOT{4),SALES(15),PAYOUT(15),AMTNET(15)

DATA INITIALIZATION

DATA HEADL/11*4H%k%%%, 4H% /y I0UT/6/y FILE/G/,

HEAD2/2 ¥4 H%x XX %, 4H %%

HEAD&G/6%4H*x%k%x [/,

FRXCe=IMmMOOo® >

y4HLIBEy4HRTY ,4HNATI,4HONAL,4H BAN,

GHK %y 23 GH %k kX 4H% /e . _
HEAD3/4 HE*x%x%,4H% Cy4HERTI,4HFICA,4HTE O,4HF DE,4HPOSI y4HT SC,
GHHEDU4HLE 4 H¥ %%k 4H* /s

.BEGIN/4H DE,4HCEMB,4HER +4H1974/,

ENDING/4H DEC+4HEMBE,4HR 19,4H75 7/,

TYPEO/15%0.0/y TYPEG/15%¥0.0/, TYPE8/15%0.0/,KCUNT1/0/,

XDATA/14092409300944095.096e¢097e609484099¢0,10.091140,12.0913.0,
14.0415.0/y COST/15%0.0/

DATA MONTH/4H JAN,4H FEB,4H MAR,4H AP, 4H MAY,4H JUN,4H JUL,

1 4H AUGy4H SEP44H OCT,4H NOV,4H DEC,4H JANy4H FEB,4H MAR,4H APR,
2 4H MAY,4H JUN,4H JUL,4H AUG,4H SEP,4H OCT,4H NOV,4H DECy4H JAN,
3 4H FEBy4H MAR,4H APR,4H MAY, 4H JUN/

DATA YR/ 12%T4,12%75,6%76/,ATOTAL/3%0.0/

Exhibit II. (Continued)



10

11
12
13
14
15

16

17

18

DATA ACCO/19%0.0/,ACC6/19%0.0/4ACC8/19%0.0/

bATA TYOMAT/57%0.,0/,TY6MAT/57T%0.,0/,TYBMAT/S57%0.0/

FACTOR(1) = 365./30.
FACTOR(2) = 365./60.
FACTOR(3) = 365./90.
FACTOR(4) = 365./120.
FACTOR(5) = 365./180.

MAIN HEADINGS
WRITE (IOUT,100) HEAD1,HEAD2,HEAD3,BEGIN,ENDING,HEAD1
OBTAIN INPUT DATA FROM 'READCOMM!?

POSITION FILE TO THE BEGINNING

CALL POSITN (FILE,INDIC)
CALL ARRAY (FILE,INDIC,NAME,NRCOL)

POSITICON TO THE COLUMN SECTION OF THE FILE

CALL ARRAY (FILE,INDIC,NAME,NRCOL)
IF (INDIC - 1) 90,90,11

INPUT THE BEGINNING BALANCES FOR EACH TYPE CD AND MATURITY

PERIOD AND COMPUTE THE ASSOCIATED COST AND MATURITY DATE

DO 20 LL = 1,415
CALL VECTOR (FILE,INDIC,VALUES)
IF (INDIC - 1) 10,410,412
GO VO (13913+413413414415915415,15,164,17,17417,17,18),LL
TYOMAT(LL,y1) = TYOMAT(LL,1) + VALUES(2) ,
ACCO(LL) = ACCO(LL) + VALUES(2)*VALUES(3)*FACTOR(LL)
COST(LL) = COST(LL) + VALUES(2) * VALUES(3}
GG 10 19
TYOMAT(LL+1,1) = TYOMAT{LL+1,1) + VALUES(2)

ACCOf{LL*1) = ACCO(LL#1l) + VALUES(2)*VALUES(3)*FACTOR(LL)
COST(LL+l) = COST(LL+1) + VALUES(2) * VALUES(3)
GO TO 19

TY6MAT(LL=5,1) = TY6MAT(LL=5,1) + VALUES(2)
ACCé6(LL=-5)

noun

COST(LL~5) COST(LL~-5) + VALUES(2) * VALUES(3)

GO TO 19 -

TYOMAT(LL~441) = TYOMAT{(LL-4,1) + VALUES(2)

ACCo{LL-4) = ACCO6(LL-4) + VALUES(3)*VALUES{2)%FACTOR(LL=-5)
COST(LL-4) = COST(LL-4) + VALUES(2) * VALUES(3)

GO 710 19

TYSMAT(LL=-10,1) = TYS8MAT{LL=-10,1) + VALUES(2)
ACCB(LL~10)
COST(LL-10)
GO TO 19 .
TYBMAT(LL=9,1) = TYBMAT(LL-9,1) + VALUES(2)

COST(LL-10) + VALUES(2) * VALUES(3)

ACC8(LL-9) = ACC8(LL-9) + VALUES(2)*VALUES(3)*FACTOR(LL 10)

Exhlblt IT. (Continued)
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19
20

30

31

32

33

34

2000
3000

35
4000

36
5000

DO

COST(LL-9) = COSTI(LL-9) + VALUES(3) =*= VALUES(2)
BAL(LLL) = VALUES(2)
CONTINUE

7000 I = 1,13

- SETUP COUNTERS TO BEGIN INPUT OF MONTHLY DATA

KOUNT1 + 1

IROW =
IEND = KOUNTL + 53
LP = 0
UK =1

DO 3000 LOoOP
Lp = LP +
JK = JK +

IROW,1END,13

— -l

INPUT MONTHLY DATA AND CUMPUTE THE ASSOCIATED COST AND MATURITY

DATE

DO 2000 INDX = 14743
CALL VECTOR (FILE, INDICyVALUES)
IF (INDIC - 1) 10,10,30
IF (LP +EQ. 5) JK=JK+l
IF (INDX - 4) 31,32,33
TYPEO(I) TYPEO(I) + VALUES(2)
TYOMAT(JK,1) = TYOMAT(JK, 1} + VALUES(2)
ACCO(JK) = ACCO(JUK)} + VALUES{2}*VALUES(3)*FACTOR(LP)
GO TO 34 : : :
TYPEG(I) TYPE6(I) + VALUES(2)
TYOMAT(JUK,y1) = TY6OMAT(JK,1) + VALUES(2)

]

ACCO6{JIK) = ACCO6(UK) + VALUES(2)*VALUES(3)*FACTOR(LP)
GO TO 34 :
TYPES(I) = TYPES(I) + VALUES(2)

TYBMAT(JK,1) = TYBMAT(JUK,1) # VALUES(2)
ACCB{JK) = ACC8(JK) + VALUES(2)*VALUES(3)*FACTOR(LP)
VAL{LOOP, INDX) = VALUES(2)
VAL{LOOP, INDX+1) = VALUES(3) * FACTOR(LP) * 100.0
COST(JK) = COST(JIK)} + VALUES(2) * VALUES(3)
CONTINUE
CONT INUE

INPUT SUMMARY TOTALS FCR EACH MONTH

DO 4000 LP = 1,3
CALL VECTOR (FILE,INDIC,VALUES) '
IF (INDIC - 1) 10,10,35 A
SUMCI,LP) = VALUES(2)

'CONTINUE

INPUT THE NET AMOUNT dUTSTANDING FOR EACH MONTH

DO 6000 LOOP = 3,9,3

DO 5000 INDX = IROW,IEND, 13
CALL VECTOR (FILE, INDIC,VALUES)
IF (INDIC - 1) 10,10,36
VAL(INDX,LOOP} = VALUES(2)
CONTINUE

Exhibit II. (Continued)



6000

8025

47

48

8050

88
8075

49
50
51
52

53

CONTINUE
KOUNT1 = KOUNT1 + 1

RE-INITIALIZE THE TOTALS STORAGE AREAS
DO 8025 1YY= 1,3

TOTAL(IY) = 0.0
ATOTAL(TIY) = 0.0

CONTINUE

GO TO (47448447148 ,4T148447 148 44T,48447048,4T7), 1
WRITE HEADINGS FOR THE MATURITY DATE OUTPUT SECTION

WRITE (IOUT,111)

WRITE (IOUT,112)

KNT = T + 11

WRITE (IOUT,116) MONTH(KNT),YR(KNT),HEAD4

IX =1
ND = IX + 6
LINX =1

ACCUMULATE THE TOTALS FOR THE MATURITY DATE QUTPUT

DO 8050 1Y = IX,ND

TOTALI1) = TOTAL(1) + TYOMAT(IY,1)

TOTAL(2) = TOTAL({2) + TY6MAT(IY,1)

TOTAL({3) = TOTAL(3) + TY8MAT(IY,l)

ATOTAL(1) = ATOTAL(1l) + ACCO(IY)

ATOTAL(2) = ATOTAL(2) + ACCo(lY)

ATOTAL(3) = ATOTAL(3) + ACCB(IY}
CONT INUE

L6

COMPUTE THE WEIGHTED AVERAGE INTEREST RATE FOR THE TOTALS 0QJTPJT

DO 8075 1Y = 1,3
IF (TOTAL(IY) .LE. 1.0) GO TO 88
WAIR(IY) = ATOTAL{IY) / TOTAL(IY) * 100.0
GO 70O 8075
WAIRCIY) = 0.0
CONT INUE

COMPUTE THE PERCENT OF TOTAL AMOUNT AND THE WEIGHTED AVERAGE

INTEREST RATE FOR EACH MONTH

DO 6075 IJ = IXyND

IF (TOTAL{l) .LE. 1.0) GO TO 54

TYOMAT(IJ,2) = TYOMAT{(IJ,1)} / TOTAL(1l) * 100.0
~IF (TOTAL(2) «LE. 1.0) GO TO 55

TYOMAT(IJ,2) = TYOMAT(IJ,1) / TOTAL{2) * 100.0
IF (TOTAL(3) .LE. 1.0} GO TO 56 :
TYS8MAT(IJy2) = TYBMAT(I1J,1) / TOTAL(3) * 100.0
IF (TYOMAT(IJ4,1) .LE. 1.0) GO TO 57
TYOMAT(IJ,3) = ACCO(IJ) / TYOMAT(IJ,1) * 100.0°
IF (TY6MAT(IJ,1) LE. 1.0) GO TO 58
TYOMAT(IJ,3) = ACC6(TIJ) /7 TY6MAT(IJ,1) * 100.0
IF (TY8BMAT(IJ,s1) .LE. 1.0) GO TO 59
TY8BMAT(IJ4.3) = ACC8(IJ) /7 TYBMAT{(IJ,1) * 100.0
GO TO 60 '

Exhibit II. (Continued)



54
55
56
57
58

59
60

61
1

62
1
63

TYOMAT(IJs2) = 0.0 . L7

GO TO 49

TYOMAT(IJ,2) = 0.0

GO TO 50

TYSMAT(IJ,2}) = 0.0

GO TO 51 .

TYOMAT(IJ,3) = 0.0

GO TO 52 ,

TYOMAT(1IJ,+3) = 0.0

GO TO 53 :

TYBMAT(I1J,43) = 0.0

IF (LINX = 1) 61961462

WRITE THE MONTHLY MATURITY DATE FIGURES

WRITE(IOUT 113 )MONTH{KNT )y YR{KNT),(TYOMAT(IJ,yJ)yd=1,3),
{TYOMAT(IJ,yJd) 9d=1,43)(TYSMAT(IJyJ)yd=1,3)

GO TO 63

WRITE(IOUT,114)MONTHIKNT)yYR(KNT )y (TYOMAT(IJyJd)sJd=1,3),
(TYOMAT(IJsd) 2Jd=14+3) o (TYBMAT{IJ,yJ) yJI=1,3)

KNT = KNT + 1

LINX = 2

5075 CONTINUE

WRITE THE TOTAL FIGURES FOR THE MATURITY DATE OUTPUT

 WRITE (IOUT,115) (TOTAL(IY),WATIR(IY},IY=1,3)
7000 CONT INUE : -

TROW
TEND
DAYS

INCREMENT THE COUNTERS

1
13
30

DO 8000 INDX = 1,5

'025

37

38
39

IF (INDX +EQ. 5) DAYS = 180 .
WRITE THE HEADINGS FOR THE PREDICTED MONTHLY SALES OQUTPUT

WRITE (I10UT,101) HEAD4,DAYS, HEAD4

WRITE (I0UT,102) |

WRITE {10UT,103) BAL(INDX),BALUINDX+5),BAL(INDX+10)

WRITE (IOUT,104)

DO 7025 LOOP = 1,3
TOTAL(LOOP) = 0.

CONTINUE

KNT = 12

LINX = 1 |

DO 7050 LOOP = IROW,IEND
IF (LINX = 1) 37,37,38

0

WRITE THE MONTHLY FIGURES, ACCUMULATE THE TOTALS, AND INCREMENT
THE COUNTERS

WRITE (IOUT,105) MONTH(KNT),YR(KNT ), (VAL(LOOP,11),1II=1,9)
GO TO 39 -

WRITE (IOUT,106) MONTH(KNT),YR(KNT),(VAL(LOOP,II1),II=1,9)

TOTAL(1) = TOTAL(1l) + VAL(LGOOP,1)

Exhibit II. (Continued)



TOTAL(2) = TOTAL(2) + VAL(LOOP,4)
TOTAL{3) = TOTAL(3) + VAL(LOOP,7)
LINX = LINX + 1

KNT = KNT + 1

1050 CONTINUE

QUTPUT TOTALS

WRITE (I0UT,107) TOTAL

DAYS = DAYS + 30
IROW = IROW + 13
IEND =

IEND + 13
3000 CONTINUE '

WRITE THE SUMMARY TOTALS FOR THE MODEL
KNT = 12

WRITE (IOUT,108)
WRITE (IOUT,109IMONTHIKNT)YR(KNT ), (SUM(1,1)y1I=1,43)

48

WRITE(IOUT,110)(MONTH(KNT+I) yYR(IKNT+I),{SUM(I4J),J=1,3),1=1,12)

SET UP THE PLOT DATA FOR THE SUMMARY TOTALS

CALL PLOTS '
CALL pLOTC (001-1100'-3)
CALL SCALE (XDATA,12.0,13,1)

DO 9025 KK = 1,13
SALES{KK) = SUM(KK, 1)
PAYOUT (KK SUM(KK,2)
v AMTNETIKK) SUM(KK,3)
7025 CONT INUE

o

XPLOT(1)
XPLOT(2)

AMINL{SALES,PAYOUT,AMTNET)
AMAX1{SALES,PAYDUT,AMTNET)

[ 1]

CALL PLOTC (0.041.55-3)
CALL SCALE (XPLDOT,48.0,2y1)

SALES{14) = XPLOT(3)
PAYOUT(14) = XPLOT ({3}
AMTNET(14) = XPLOT(3)
SALES(15) = XPLOT(4)
PAYOUT{15) = XPLOT(4)
AMTNET(LS5) = XPLOT(4)

CALL AXIS( 04040404 *'MONTH"y=5,12.090.04XDATA{14),XDATA(15}))
CALL AXIS (0«090.0+*'TOTALS?"+6+4840990.0,SALES(14),SALES(15))

. CALL LINE {XDATA,SALES,13,1,1,3)
© CALL LINE (XDATA,PAYOUT,13,1,1,11)
CALL LINE (XDATA,AMTNET ,13,1,1,1)

CALL SYMBOL(3.098.25,4357 'SUMMARY TOTALS'90.0,14)

CALL -SYMBOL(10.0,8. O09e2ly*LEGEND' y0.0,6)
CALL SYMBOL(104047.75y.1443,0.0,-1)"
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CALL
CALL
CALL
CALL
CALL

SYMBOL(999.0,999.09y0 14y "' SALES®,040,7)
SYMBOL(104017+5 yeldyll 40.0,=1) 49

SYMBOL(999.0,999.0y.14y' PAYOUT',0.0,8)

SYMBOL(10w04y7.259y414,1,0.0,4~-1)
SYMBOL{999.0,999.0,y.14,' NET AMOUNT',0.0,12)

SET UP THE PLOT DATA FOR THE PRDJECTED SALES

TYPEO(14)
TYPEO(15)
TYPEG(14)
TYPEG6(15)
SALES(14)
SALES(15)

CALL
CALL
CALL

CALL
CALL
CALL

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

0.0
15000.0
0.0
15000.0
0.0 '
15000.0

oo

PLOTC {15.0,0.0,4-3)
AXIS {0.090409!' MONTH? y~5,12.040.0,XDATA(L14),XDATA(15))
AXIS(0.0,0.0y*SALES TOTALS'y1248.0990.0,TYPEO(14),TYPEO{15))

LINE (XDATA,TYPEO,13,1,1,3)
LINE {(XDATA,TYPE6,13,1,1,11)
LINE (XDATA,SALES+13+1+1,1)

SYMBOL{(3.59y84259y.35, 'SALES TOTALS',0.0,12)
SYMBOL{1040,47¢759219'LEGEND'y0.0,46)
SYMBOL(100017025101473 1000 ,‘-1)
SYMBOL(999404999.0y414y "' TYPE O SALES',0.0,14%)
SYMBOL(10.04y7.0 ye14411,0.0,-1) g
SYMBOL(999.04999.044.14,* TYPE 6 SALES',0.0,14%)
SYMBOL{10.0964759.14y1,0.0,-1)
SYMBOL{999.0y999.0y414%4,' TOTAL SALES'+0.0,13)

SET UP THE DATA FOR THE COST TOTALS PLOT

CALL
CALL

CALL
CALL

CALL

CALL
CALL

PLOTC (15.0,0.0,-3)
SCALE (COSTy 8.0913,1)

AXIS({ 0.0,0.04y*'MONTH'y~5,12,0,0.0,XDATA(14),XDATA(15))
AXI5(0.040.0,'COST"'94, B8.0,90.0,C0ST{14),CIST{15))

LINE (XDATA,COST 11391 1,3)

SYMBOL(540984259354'C0ST TOTALS',O 0,11)
PLOTC {15.0,0.0,-3)

OQUTPUT FORMATS

100 FORMAT (1H1/1HO/1HO/1HO/1HO/1HO/1HO/1HO/1HO/1HO/1HO/LHO/1HO/,
1 44X912A4/7 1HO09 43Xy 12A4/1H0y43 Xy 12A4/ 140,
2 43Xy ¥%% g4 4y " THROUGH '"y4A4,7%%?/1HOy43X,12A4)

101 FDRMAT(IHI,Sbe'LIBERTY'NATIONAL BANK' //1HO,37X,"PREDICTED CERTIFI
1CATES OF DEPOSIT SALES BY MATURITY PERIOD'/1HO,54X,5A4/1H0,58X,13,
2' DAY MATURITY'/1HO,54X,6A4%)

102 FORMAT(IHO,53X,'(DOLLAR.AMOUNTS IN-THOUSANDS)*/1HO/1HO, 27X,
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YTYPE 0',36Xy'TYPE 6',36X,*TYPE 8'/1HO,13X, 50
§ 3 s e ot e ok sl ok ok e ek etk Rk oK ek Rk 1y B X

¥ st oo st ok e tedole ook ookt ko ek kg 0y B X,

¥ ot o ot ook ok ok e o i kol o ok S oode e el ok ok ok Rk ok I )

S W

103 FORMAT (1H ,15X,'BEGINNING BALANCE $',F10.2,12X,
1 '*BEGINNING BALANCE $'yF10.2,12X,'BEGINNING BALANCE $',F10.2)

104 FORMAT(1HO/1H , 15X, "CURRENT'y5X,"INTST"5X,"NET AMOUNT' 410X,
CCURRENT ' 45Xy " INTST 'y 5Xy 'NET AMOUNT ', 10X, *CURRENTY,y5X, YINTST?,
5Xy "NET AMOUNT*/1IH ' MONTH®' 410X, *SALES',7X,"RATE'Y,4X,
TOUTSTANDING' 311Xy "SALES T, T7Xy *RATE!Y 44Xy *OUTSTANDINGY 11X, SALES?,
TXy'RATE' 44Xy "OUTSTANDING®/1H+,?
4 X410 ",11X,?

—— ——— -~ —— ——

(s )NV, IS SRR O I A S I

— - —— — s ity o s . s s s e

105 FORMAT (1HO3A4,13,6Xy"$* yFIa243XsFbe335Xy"' 5" yFIe2,48X,y'$',FI 273X,
1 FOe395X '3 FI.298Xy'$",F9.293X9F6a395X91$"4F9.2)

106 FORMAT (1HOy A4 I33TX9F9.2+3X9F6e396X3FFe299X9F9a293X9Fb6e396X,
4 FO4299X3F.293X3F6.396X3FF2)

107 FORMAT (1H 713X7' -------- ! 132)(1' """"""" ' 732)(7' """""" '7
1 /J1H 13X,'$Y,F9.2,32Xy"'$"94FF.2y32Xy'$',F3.2)

108 FORMAT(1HL1,56X,* LIBERTY NATIONAL BANK'//1HO,55X,* SUMMARY TOTALS BY
"1 MONTH*//1HO0,52X,*(DOLLAR AMOUNTS IN THOUSANDS)'//140,95X,
2'NET AMOUNT!'/1H ,25Xy 'MONTH' 415X, *MONTHLY SALES',11X,
3'*MONTHLY PAYOUT® ,11X,'OUTSTANDING' /1H+,25X," 'y15X,.
41 T,11X, ¢ Ve I Xy

——— e — - S pop—— i

109 FORMAT(1HOy23X9A4413,16X9"3" 3F9e2915X 978" 31F9.24913X9'%',F3.2)
110 FORMATI{1HO,23XyA441I34317X9F9.2916XyFF.2914X,FG.2)

111 FORMAT{1HL1,:56X,*LIBERTY NATIONAL BANK*®//1HO,38X, ' MATURITY DATE ANA
1LYSIS BY TYPE OF CERTIFICATES OF DEPOSIT' /1H 452X, * (DOLLAR AMJUNT

2S5 IN THOUSANDS)I'//1HO2TXs*TYPE OF 436X ' TYPE 6% ,36Xy'TYPE B8, /1H ,
313Xy ¥ e ot Aol e ke sk et o Aok ek Aok ok ko R R R R 0 ) BX, 1ok o ok o ok sk tok ek Kok ok i

gtk ok Ak R € B X, ¥k ot ok ol SRl ok el ol ok o ok ok Rk ok ok 1)

112 FORMAT(1H 214Xy *CERT AMTS PCT OF WGHTD AVG',10X,
1*CERT AMTS  PCT OF WGHTD AVG*,10X,'CERT AMTS PCT OF WGH
27D AVG*/1H ' MONTH'",8Xy *MATURING TOT AMT INTST RATE',9X,
3*MATURING TOT AMT INTST RATE',9X, "MATURING TOT AMT INT
4ST RATE') '

113 FORMAT(LHO A49I3,6Xy '8y F10e214XsF64214X F844,9X "8 yF1042,4X,
1l F6.294XyFB8a499Xy' 8" F10.244X9F6.294XyFB8.4)

114 FDRMAT(IHO,A41I3,7XyF10.2,4X,F6.2,4X'F8.4'10X,F10.2,4X,F6.2,4X,
1 FB8e4410XyF10e6294X9F6.294X4F8a4%) )

115 FORMAT(lHO/lHO,fTDTALS'y6X,'S"Fll.Z,lSX'F7.4,8X,'$',F11.2y15Xy
1 FTe448Xy'$"9yF1l1e2915X3FT744)

116 FORMAT(1HO/1HO, TXyA4,*' 19,12/ 1H ,6A4)
90 RETURN
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FOOTNOTE

lMPS also allows the solution to be stored in STANDARD FORMAT for
use with the Programming Language 1 (PL/l) or Common Business Oriented
Ianguage (COBOL). However, these languages were unfamiliar to the
programmer. Also, the STANDARD FORMAT feature is not as versatile as
the READCOMM feature in that editing of the solution is not permitted.
(See the IBM MPS/360, Linear and Separable Programming-User's Manual,
reference [25].)
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APPENDIX C
REPORTS FOR THE PERICD

DECEMBER, 1974 to DECEMBER, 1975



LIBERTY NATIONAL BANK

MATURITY DATE ANALYSIS 8Y TYPE OF CERTIFICATES OF DEPOSIT
{DOLLAR AHMOUNTS IN THOUSANDS)

TYPE O . TYPE 6 TYPE 8
FEEEREREREEERE R R AR U RR R R R R DR R SEAUEEEARR SR AL EXRE AR TSRS AKX AL SR EX K BUSAEERRRERRERE TR EEEHDRERERRCRREX R
CERT AMTS PCT OF WGHT D AVG CERT AMTS PCT OF WGHTD AVG CERT AMTS 2CT JF W34TD AVS
MONTH MATURING TOT AMT INTST RATE ' MATURING TOT ANT INTST RATE MATURING TOT AMT INTST RATE
DEC 1974
REEREEEXE SRR FEECREEE SRR
DEt T4 $ 13]70.10 13.14 10.6714 3 2000.00 5.39 11.8503 3 0.0 0.0 0.0
JAN 75 | 39217.52 37.43 10,3660 17549.99 47.30 11.2315 0.0 0.0 0.0
FEB 75 » 10832.48 10.34 10.8285 . 3900.00 10.51 10.9701 0.0 0.0 0.0
MAR 75 20230.76 19.31 10.4795 - A 9750;00 25.23 10.8401 0.0 0.0 0.0
APR 75 7069.24 6.75 - 10.0001 3500. 00 10.51 10.6799 0.0 0.0 . 0.0
MAY 75 3447.84 3.29 10.0566 0.0 0.0 0.0 0.0 c.0 0.0
JUN 75 10202.16 9;74 9.,8700 0.0 0.0 0.0 0.0 0.0 0.0
TOTALS $ 104770.09 10.3927 H 37099.99 L 11.0765 3 0.0 0.0
JAN 1975
EE SRS SRS SRS S22 2 2 22
JAN 75 $ 39217.52 30.12 10.3660 $ 17549.99 31.03 11.2315 3 0.0 0.0 0.0
FEB 75 33880.75 A 26.02 10.2374 : 21450.00 37.93 10.9288 0.0 0.0 0.0
MAR 75 ' 36400.00 27;95 10,2353 9750.00 17 .2 10.8401 0.0 0.0 0.0
APR 75 7069.24 5.43 10.0001 3900.00 6.90 10.6799 0.0 0.0 0.0
MAY 75 3447.84 2.65 10.0566 0.0 0.0 0.0 0.0 0.0 0.0
JUN 75 10202.16 ’ 7.83 9.8700 0.0 0.0 0.0 0.0 0.0 0.0
JUL 75 0.0 0.0 0.0 3900.00 6.90 10.5499 6.0 0.0 0.0

TCTALS $ 130217.50 10.2291 _ H 56549,99 10.9641 $ 0.0 0.0
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LIBERTY NATIONAL BANK

MATURITY DATE ANALYSIS BY TyPEt OF CERTIFICATES OF DEPOSIT
{DOLLAR AMOUNTS IN THOUSANDS)

TYPE O ) TYPE & TYPE 8
FESERERERAEEFE R EHE R R LR R KK R R AT RK KXY ERKEEEEEEE KKK KR EEREKEEEKEREKE S EERRARE AR C R ALk AR kRS Kk AR KA K
CERT AMTS PCT OF WGHT D AVG CERT AMTS PCT OF WGHTD AVS CERT AMTS PCT 3F AGHTD AVG
MONTH MATURING TOT AMT INTST RATE MATURING TOT AMT INTST RATE MATURING TOT AMT INTST RATE
FER 1975
(222 223222222222 222 222
FEB 75 $ 33880.75 27.13 10.2374 $ 21450.00 35.48 10.9288 $ 0.0 0.0 0.0
MAR 75 63700.00 51.01 9.7788 25350, 00 41 .94 10.2983 0.0 0.0 0.0
APR 75 13650.00 10.93 9.5855 9750.,00 16.13° 10.2299 0.0 0.0 0.0
MAY 75 3447.84 2.76 10.0566 . 6.0 0.0 0.0 0.0 0.0 0.0
JUN 75 10202.16 8.17 - 9.8700 ’ 0.0 0.0 0.0 0.0 0.0 B 0.0
JuL 75 © 0.0 0.0 0.0 3900.00 6445 10.5499 0.0 0.0 0.0
AUG 75 0.0 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TOTALS $ 124880.74 9.8972 $ 60449.99 10.5272 $ 0.0 0.0
MAR 1975
AEEEREEREEFR RS RERRERE R KK
MAR 75 $ 63700.00 41.18 9.7788 $ 25350.00 39.39 10.2983 $ 0.0 0.0 0.0
APR 75 40950.00 26447 8.6556 . 23400.,00 36 .36 9.5477 0.0 0.0 0.0
FAY 75 17097.84 11.05 8.5426 5850.00 9.09 9.0301 0.0 0.0 0.0
JUN 75 23852.16 15.42 8.8170 3900.00 6.06 8.8999 0.0 0.0 0.0
JuL 75 9100.00 5.88 7.8700 5850.00 9.03 9.96466 0.0 0.0 0.0
AUG 75 : 0.0 0.0 0.0 0.0 0.0 0.0 : 0.0 0.0 0.0
SEP 75 0.0 0.0 0.0 0.0 0.0 0.0 : 0.0 0.0 0.0

TOTALS $ 154699.99 9.0843 $ 64350.00 9, 7933 $ 0.0 0.0

€g



LIBERTY NATIONAL BANK

MATURITY DATE ANALYSIS BY TYPE OF CERTIFICATES OF DEPOSIT
{DOLLAR AMODUNTS IN THOUSANDS)

TYPE O TYPE 6
PRI LR LSS LE R R RS E RSS2 22 S £ 22 30 I3 222322322 23 S E 2222322222232 3
CERT AMTS PCT QF WGHRTD AYG CERT ANMTS PCT OF WGHTD AVG
MONTH MATURING TOT AMT INTST RATE MATURING TOT AMT INTST RATE
APR 1975
LR 2R 2 E2 2222222222222 8 4
APR 75 $ 40950.00 31.03 8.6556 $ 23400.00 38.71 9.5477
MAY 75 44397.84 33.65 ‘8.0366 . 17550.00 29,03 8.6432
JUN 75 23852.16 18.08 8.8170 © 5850.00 .68 8.7399
JuL 75 18200.00 13.79 7.7150 : 9750.00 16.13 9.2839
AUG 75 4550.00 - 3.45 - 7.4001 3900.00 6.45 8.1301
"SEP 75 ' 0.0 0.0 0.0 0.0 0.0 0.0
ocT 15 0.0 0.0 0.0 0.0 0.0 0.0
TCTALS $ 131949.98 8.3035 $  60450.00 9.0729
MAY 1975
EES RIS SRR 2SS L S22 E
MAY TS $  44397.84 32.79 8.0366 $ 17550.00 31.03 8.6432
JUN 75 37502.16 27.70 8.2613 - 11700.00 20.69 8.3947
JUL 75 31850.00 23.52 7.519% 15600.00 27,59 8.8101
AUG 75 © 4550,00 3.36 7.4001 3900.00 5.90 8.1301
SEP 75 A 13650.00 10.08 6.9700 5850. 00 10.34% 7.7301
ocT 75 0.0 0.0 0.0 0.0 0.0 0.0
NOV 75 3447 .84 2.55 648401 1950.00 3.45 8.0000

TATALS 3' 135397.83 7.8179 $ 56550.00 8.4858

TYPE 8
tt###ttttttttltttt&tt*ttttttf‘tttt
CERT AMTS PLCT OF HGHTD AVG
MATURING TOT AMT INTST RATE
$ 0.0 0.0 0.0

0.0 0.0 0.0
0.0 0.0 .0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0
$ 0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0

w9



LIBERTY NATIONAL BANK

MATURITY DATE ANALYSIS BY TYPE OF CERTIFICATES OF DEPOSIT

{DOLLAR AMOUNTS IN THOUSANDS)

TYPE O TYPE &
LR R LRSS 22 R R 2 R R S RS R L R EEFRRR R KRR EE B AR KRR EC R AR KRR Y
CERT AMTS PCT OF WGHTD AVG CERT AMTS PCT OF WGHTD AVG
MONTH HATURING TOT ANT INTST RATE MATURING TOT AMT INTST RATE
- JUN 1975
EEEE - RIS LR RS2 22222222 )
JUK 75 $ 37502.16 29.18 8.2613 $ 11700.00 23,08 8.3947
JUub 75 51152.15 39.81 " 7.4181 25350.00 50.00 8.4600
AUG 75 7997.84 6422 7.3223 3900. 00 7.66 8.1301
SEP 75 18200.00 14.16 7.0000 - 7800.00 15.38 T.7326
ocT 15 0.0 0.0 . 0.0 0.0 0.0 0.0
NOV 75 . 34417.84 2.68 6.8401 1950.00 3.85 8.0000
DEC 75 10202.16 1.94 6.7999 . 0.0 0.0 0.0
TOTALS .S 128502.14 7.5344 $ 50700.00 8.2899
JuL 1975 .
EE IS S LSRR 2 S 2S 2 RS2 2 3 )
JuL 75 $ 51152.15 35.98 T.4181 $ 25350.00 43,33 844600
AUG 75 21647.84 15.23 T.2139 : 9750.00 16.67 T+9678
SEP iS 28402.16 19.98 T.0431 13650.00 23.33 T.17743
oCcT 75 13650.00 9.60 6.9902 3900.00 '5.67 7.6999
NOV 75 ] 3447.84 2.43 6.8491 1950.00 3.33 8. 0000
BEC 75 10202.16 T7.18 647999 0.0 0.0 0.2

JAMN T6 13650.00 9.60 6.7000 3900.00 667 7.4501

TOTALS $ 142152.14 T.1436 $ 58500.00 8.0846

TYPE 8
#‘ttt‘#tttttttttttt#tttt###t?*###t
CERT AMTS PCT JF WGHTD AVG
MATURING TOT AMT INTST RATE
$ 0.0 0.0 0.0

0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0
$ 0.0 2.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0
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LIBERTY NATIONAL BANK

MATURITY DATE ANALYSIS BY TYPE OF CERTIFICATES OF DEPOSIT
- {DOLLAR AMOUNTS IN THOUSANDS)

: TYPE G TYPE &
EEARKEERERE R KRS R KRR R R R ERT Rk KA KRk K RAREERERENE R R EE AR RS KRR SRR K
CERT AMTS PCT OF WGHTD AVG CERT AMTS PCT OF WGHTD AVG
MOATH MATURING TOT AMT  INTST RATE MATURING TOT AMT  INTST RATE
AUG 1975
EEE R RXRREREX KRR RKEEKkEE
AUG 75 $ 21647.84 19.22 7.2139 $  9750.00 20.00 7.9678
SEP 75 46602.15 41.37 ©7.0260 23400.00 48.00 7.7100
ocT 75 17097.84 15.18 . 6.9861 3900.00 8.00 7.6999
NOV 75 3447.84 3.06 68401 . 1950.00 .00 8.0000
DEC 75 10202.16 9.06 . 6.7999 0.0 0.0 0.0
JAN 76 13650.00 12.12 . 647000 3900.00 8.00 7.4501
FEB 76 0.0 0.0 0.0 5850.00 12.00 7.4099
TOTALS s 112647.82 6.9904 $  48750.00 7.7155
SEP 1975
EE 2SS ESE RSS2 2228 3 3
SEP 75 $ 46602.15 33.87 70260 $ 23400.00 37.50 7.7100
ocT 75 30747.84 22.35 7.0277 - 9750.00 15.63 7.6337
NOV 75 13650.00 9.92 649970 7800,00 12.50 7.6698
DEC 75 10202.16 7.41 6.7999 1950.00 3,13 7. 4302
JAN 76 36400.00 26.45 6.7376 13650.00 21.87 7.3214
FEB 76 0.0 0.0 0.0 5850, 00 9.38 7.4099
MAR T6 0.0 0.0 0.0 0.0 0.0 0.0

TATALS $ 137602.14 6.9305 3 62399.99 T.5712

TYPE 8
BERRRRERR IR RS RS R AR R R R G R R R R R KKK
CERT AMTS PCT JF WGHTD A VG
MATURING TOT AMT INTST RATE
$ 0.0 0.0 0.0

0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0
$ 0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0
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LIBERTY NATIONAL BANK

MATURITY DATE ANALYSIS BY TYPE OF CERTIFICATES OF DEPQSIT
(COLLAR AMOUNTS IN THOUSANDS)

PE O TYPE 6
EE 2222322232332 2221222333222 EEREE A AR R ARG KGR SRR KOS hk Rk ik
CERT AMTS  PCT OF  WGHTD AVG CERT AMTS  PCT OF WGHTD AVG
MONTH MATURING TOT AMT  INTST RATE MATURING TOT AMT  INTST RATE
oCcT 1975
E2 F 2t R 22T 222 20222212 222 )
ocT 75 s 30747.84 25.26 7.0277 s 9750.00 19.23 7.6337
NOV 75 27300.00 22.42 7.0737 13650.00 26.92 7.7001
DEC 75 13650.00 11.21 6.8808 1950.00 3.85 7.4302
JAN T6 50050.00  41.11 6.8064 7 19500.00 38.46 7.3989
FEB 76 0.0 = 0.0 0.0 5850.00 11.54 7.4099
MAR 76 0.0 0.0 0.0 0.0 0.0 0.0
APR T6 0.0 0.0 0.0 0.0 0.0 0.0
TaTALS $ 121747.83 6.9306 $  50700.00 7.5276
NOV 1975
IS RIS SRS 223222 2 £ 2 3
NGV 75 $ 27300.00 23.08 7.0737 . $ 13650.00 25.93 7.7001
DEC 75 27300.00 23.08 - 7.0606 ~ 7800.00 14 .81 7.7678
JAN T6 63699.99 53.85 6.8929 25350. 00 48.15 7.5030
FEB 76 0.0 0.0 0.0 5850.00 11.11 7.4099
MAR T6 0.0 0.0 0.0 0.0 0.0 0.0
APR T6 0.0 0.0 0.0 0.0 0.0 0.0
MAY 76 0.0 0.0 0.0 0.0 0.0 0.0
TOTALS $ 118299.98 6.9733 s 52650.00 7.5830

TYPE 8
EEEREREERER KSR E R ARG RRRSE ARG KRR SR IR R
CERT AMTS PCT 3F HGHTD AVG
MATURING TOT AMT INTST RATE
$ 0.0 0.0 0.0

0.0 0.0 0.0
0.0 0.0 c.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 c.0 0.0
0.0 0.0
$ 0.0 0;0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0

LS



LIBERTY NATIONAL BANK

MATURITY DATE ANALYSIS BY TYPE OF CERTIFICATES OF DEPOSIT
(COLLAR AMOUNTS IN THOUSANDS )

TYPE O TYPE 6 . TYPE 8
FERFEEDER GRS ER AR SRR B R KGRI e A u kR Rk S 2322 2222222322 22222222 22T EIS S 2 2L R RSS2 222 R 222 2 L]
CERT AMTS PCT OF WGHT D AVG CERT AMTS PCT OF WGHTD AVG CERT AMTS PCT CF WGHTD AVG
MONTH MATURING TOT AMT INTST RATE MATURING TOT AMT INTST RATE MATURING TOT AMT INTST RATE
DEC 1975
P2 222222 RS2SR 222 22 22 20
OEC 75 $ 27300.00 23.08 7.0606 $  7800.00 15.38 7.7678 s 0.0 0.0 0.0
TJAN 76 90995.99 76.92 ©7.0242 37050.00 73.08 7.6882 0.0 0.0 0.0
FEB 76 0.0 0.0 0.0 5850.00 11.5%4 7.4099 0.0 0.0 0.0
MAR 76 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 0.0
APR T6 ‘ 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HAY 76 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
JUN 76 0.0 0.0 0.0 ' 0.0 0.0 0.0 0.0 0.0 0.0
TCTALS $ 118299.99 . 7.0326 $ 50700. 00 T.668% $ 0.0 0.0
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LIBERTY NATIONAL BANK

PREDICTED CERTIFICATES OF DEPOSIT SALES BY MATURITY PERIOD
CEREERRIRREE R AR AR ER TRk
30 DAY MATURITY
ERER KRR EERSRRRRRREN LR kK

(DOLLAR AMOUNTS IN THOUSANDS}

TYPE O TYPE 6 TYSE 8
EE IS 2 2SS 222 E 3 2RSSR 2 2 22 2 8 EE 223333323 23RS RSS2 7 AEXX KR KX AR R X RREG AR R ARk E Rk k&
BEGINNING BALANCE $ 13770.10 BEGINNING BALANCE $  2000.00 BEGINNING BALANCE § 0.0
CURRENT INTST NET AMOUNT CUPRENT INTST ©  NET AMOUNT CURRENT INTST NET AMOUNT
MONIH SALES _RAIE QUISTANDING SALES -RBAILE QUYSTANDING SALES _BAIE QUISTANIING
BEC T4 $ 27300.00 10,320 $ 27300.00 " S 4675.00 11.000 $  4675.00 s 0.0 11.000 $ 0.0
JAN 75 23048.28 9,960 " 23048.28 17550.00 10.920 . 17550.00 0.0 10.922 ’ 0.0
FEB 75 127300.00 9.170 27300.00 15600.00 9.960 15600.00 . 0.0 9.950 0.0
MAR 75 27300.00 8,191 27300.00 13650.00 9.061 13650.00 0.0 9.0561 0.0
APR 75 - 27300.00 7.720 27300.00 11700.00 84450 11700.22 0.0 B.450 0.0
MAY 75 13650.00 7.290 13650.00 5850, 00 8.049 5850. 00 0.0 8.049 0.0
JUN 75 19302.16 7.250 19302.16 9750.00 7.5900 9750400 0.0 7.900 0.0
JUL 75 13650.00 7.150 " 13650.00 5850. 00 7.860 5850.00 0.0 7.860 0.0
AUG 75 18200.00 6.999 18200.00 9750.00 7.620 9750.00 0.0 7.620 0.0
SEP 75 13650.00 7.080 13650.00 . 5850,00 7.530 5350.00 0.0 7.590 0.0
ocT 75 13650.00 7.150 13650.00 5850. 00 7.740 5850.00 0.0 7.740 0.0
NOV 75 13650.00 7. 240 13650,00 5850.00 7.880 5350.00 0.0 7.880 0.0
CEC 75 27300.00 7.330 27300.00 11700. 00 8.090 11700.00 0.0 8.090 ‘ 0.0
$265300.43 $123624.98 s 0.0
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PREDICTED CERTIFICATES DOF DEPOSIT SALES BY MATURITY PERIOD

TYPE O

BEERRRRRRR R AR AR RR R R Rk Rh kR k&
BEGINNING BALANCE $ 11917.52

CURRENT INTST NET AMOUNT
SALES ~RALE QUISTANDING
$ 4491.49  10.290 $ 16409.01
16169.24 9.930 " 20660.73
6580.76 9,140 22750.00
13650.00 8.160 20230.76
0.0 7.690 13650.00
- 13650.00 7.260 13650.00
3447.84 7.220 17097.84
10202.16 7.120 13650.00
3447.84  6.970 13650.00
10202.16 7.050 13650.00
3447.84 7.120 13650, 00
13650.00 7.210 17097.84
0.0 7.300 13650.00

s 98939.31

LIBERTY NATIONAL BANK

xrkthkrhkp kbR kAT kg hk

60 DAY MATURITY

EEREXERRRERCERDRERRE KR KK

{DOLLAR AMOUNTS IN THOUSANDS)

TYPE 6

EERCORRER R R R KRR R E R R AR KR KR ERRKE
BEGINNING BALANCE $ 12875.00

CURRENT INTST °© NET AMOUNT
SALER _RAIE QUISTANDING
$ 3900.00 10.970 $ 16775.00
0.0 10.890 3900.00
5850.00 9.930 58350.00
5850.00 9.030 11700.020
1950.00 8.420 7800.00
5850.00 8.020 7300.00
0.0 7.870 5850.00
5850.00 7.836 5850.00
0.0 T.530 5350.00
5850.00 7.560 5850.00
0.0 7.7L0 5850.00
5850. 00 7.850 5850.00
0.0 8,060 5850.,00

s 40950.00

TYPE 8
KA EDRE K KA RR RN AR R Ek SRR b kEbk kR F
BEGINNING BALANCE $ 0.0
CURRENT  INTST NET AMOUNT
SALES ~RALE QUISIANDING
s 0.0 10.970 3 0.0
0.0 10.899 : 0.0
0.0 9.930 0.0
0.0 9.03) 0.0
0.0 8.420 0.0
0.0 8.020 0.0
0.0 7.870 0.0
0.0 7.830 0.0
0.0 7.590 0.0
0.0 7.560 0.0
0.0 7.710 " 0.0
0.0 7.850 0.0
0.0 8.060 0.0
s 0.0
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PREDICTED CERTIFICAYES OF DEPGSIT SALES BY MATURITY PERIOQD

TYPE O

EERAREREEERRGR AR KRS KRG AR RN KRR Rk
BEGINNING BALANCE 6340.99

CURRENT INTST NET AMOUNT
SALES -RAIE QUISTANDING
$ 13650.00 10.160 $ 19990.99
0.0 9.800 "19990.99
0.0 9.010 13650.00
13650.00 8. 030 13650.00
9100.00 7. 560 22750.00
0.0  T7.130 22750.00
4550. 00 7.090 13650.00
13650.00 6.990 18200.00
0.0 6. 840 18200.00
0.0 6.920 13650.00
13650.00 6.990 13650.00
0.0 7. 080 1 13650.00
0.0 7.170 13650.00

s 68250, 00 '

LIBERTY NATIONAL BANK

(23223 322222222 23 222 22 9

90 DAY MATURITY

LI 2222222 E 2222222 2T

{DOLLAR AMOUNTS IN THOUSANDS)

TYPE 6
SRRSEEREREEE LR R RS KN SRR R Rk ah AR ERGk &
BEGINNING BALANCE s 0.0

CURRENT INTST ©  NET AMOUNT
SALES ~RALE QUISTANDING
'S 9750.00 10.840 $ 9750.00
0.0 10,760 9750.00
0.0 9.800 9750.00
3900.00 8.900 3900.00
3900.00 8.290 7800.00
0.0 7.890 7800.00
1950.00 7.740 5850.00
3900.00 7.730 5850400
0.0 7.460 5850.00
1950.00 7.430 5350.00
5850.00 7.580 7800.00
0.0 7.720 7300.00
0.0 7.930 5850.00

s 31200.00

TYPE 8
FEAK LA RR R REIERT LA R RN R R R R KRR kKX
BEGINNING BALANCE $ 0.0
CURRENT INTST NET AMDUNT
SALES -BALE ‘QUISTANDING
s 0.0 10.840 s 0.0
0.0 10,760 - 0.0
0.0 9.800 0.0
0.0 8.900 0.0
0.0 8.290 0.0
0.0 7.890 0.0
0.0 7.740 0.0
0.0 7.700 0.0
0.0 7.460 0.0
0.0 7.430 0.0
0.0 7.580 0.0
0.0 7.720 0.0
0.0 7.930 0.0
s 0.0
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PREDICYED CERTIFICATES OF DEPOSIT SALES BY MATURITY PERIOD

TYPE O

BEEEERRRKRT KR RRR R R RE KRR R KR &
BEGINNING BALANCE § 6580.76

CURRENT INTST NET AMOUNT
SALES _RAIE QUISIANRING
$ 7069.24 10.000  $ 13650.00
0.0 9.640 "13650.00
0.0 8.850 13650.00
9100.00  7.870 16169, 24
4550.00  7.400 13650.00
13650.00  6.970 27300.00
0.0 6.930 27300.00
0.0 6.830 18200.00
0.0 6. 680 13650, 00
22750.00  6.760 22750.00
0.0 6. 830 22750.00
0.0 6.920 22750.00
0.0 7.010 22750.00

S 57119.23

LIBERTY NATIONAL BANK

ks b kuhrhnkhehb ke kk

120 DAY MATYRITY

PR RS SRS SRS RS R 2 S 2

(DOLLAR AMOUNTS IN THOQUSANDS)

TYPE 6
*EkE Rk Rk kR kAR A E Rk kR kR kk kX
BEGINNING BALANCE § 2.0

CURRENT INTST © NET AMOUNT
SALES _RAIE QUISTANDING
"$ 3900.00 10.680 $ 3900.00
0.0 10.600 3300.00
0.0 9.640 3900. 00
1950.00 . 8.740 5850.00
3900. 00 8.130 5850.00
5850,00 7.730 11700.00
0.0 7.580 11700.00
0.0 7.540 9750.00
0.0 7.300 5850.00
9750. 00 7.270 9750.00
0.0 7.420 9750.00
0.0 7.560 9750.00
0.0 7.770 9750.00

$ 25350.00

TYPE 8
*#t#t#ttttttttttt#tt*t;tt#tttttt*t
BEGINNING BALANCE $ 0.0

CURRENT INTST NET AMOUNT
SALES -RAIE QUISIANIING
s 0.0 10.680 s 0.0
0.0 10.600 - 0.0
0.0 9.640 0.0
0.0 8.740 0.0
0.0 8.130 0.0
0.0 7.730 0.0
0.0 7.582 0.0
0.0 7.540 0.0
0.0 7.300 0.0
0.0 7.270 0.0
0.0 7.420 0.0
0.0 7.560 0.0
0.0 7.770 0.0
s 0.0

c9



LIBERTY NATIONAL BANK

PREDICTED CERTIFILATES OF DEPGSIT SALES BY MATURITY PERIOD
SERXRAEHTLCRAERERFERKE K
180 DAY MATURITY

FEREKE KK KA K RERRA R KA GERER

(DOLLAR AMOUNTS IN THOUSANDS)

TYPE O TYPE & TYPE 8
IR S S RS S L 2P RS RS 2222 5 4 AEGE AR TR R RECRN RN QG RNk kb kR kE kRSN kEEk R Rk U RN E R kR kR kK E R kKR
BEGINNING BALANCE $  3447.84 BEGINNING BALANCE $ 0.0 BEGINNING BALANCE $ 0.0
CURRENT INTST. NET AMOUNT CURR ENT INTST © NET AMOUNT CURRENT  INTST NET AMOUNT
MONTH SALES -RALE - QUISTANDING SALES _RALE QUISTANDING SALES -RALE QUISTANDING
DEC T4 $ 10202.16 9.870 $ 13650.00 " s 3900.00 10.550 $  3900.00 s 0.0 10.550 s 0.0
JAN 75 0.0 9.510 © 13650.00 0.0 10.470 3900.00 0.0  10.470 0.0
FEB 75 0.0 8.720 13650.00 0.0 9.510 3900.00 0.0 9.510 0.0
MAR T5 0.0 7.740 13650.00 0.0 8.610 3900.00 0.0 8.610 0.0
APR 75 : 0.0 7.270 13650.00 1950.00 8.020 5850.00 0.0 8.000 0.0
MAY T5 3447.84 6.840 13650,00 0.0 7.600 sesoloo 0.0 7.600 0.0
JUN 75 10202.16 6.800 13650.00 3900.00 7.450 5850.00 0.0 7.450 0.0
JuL 75 13650.00 64700 27300.00 5850.00 74410 11700.20 0.0 7.410 0.0
AUG 75 0.0 6.550 27300.00 0.0 7.170 11700.00 0.0 7.170 0.0
SEP 75 0.0 6.630 27300.00 . 0.0 7.140 11700.00 0.0 7.140 0.0
oCcT 75 0.0 6.700 .27300.00 0.0 7.230 9750.00 0.0 7.290 0.0
NOV 75 0.0 6.790 23852.16 0.0 7.430 9750.00 0.0 7.430 0.0
DEC 75 0.0 6.880 13650.00 0.0 7.6%0 5350.00 0.0 7.640 0.0
s 37502.15 s 15600.00 s 0.0

€9
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LIBERTY NATIONAL BANK

SUMMARY TOTALS BY MONTH

{DOLLAR AMOUNTS IN THOUSANDS)

MONTHLY SALES
s 88837.88
88837.88
56767.52
55330.76
89050.00
64350,00
61947.84
53102.16
72602.13
31397.84
70002.13
42447.84

39000.00

MONTHLY BAYQUY
$ 15770.10
15770.10
56767.52
55330.76
89950.00
64350.00
61947.84
53102.16
72602.13
31397.84
70002.13
42447,84

39000.00

NET AMDUNT
QUISTANDING

$129999 .94
129999.94
129999.94
129999 .94
129999.94
129999 .94
129999.94
129999.94
129999 .94
129999.94
129999 .94
129999.94

129999.94
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