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Abstract: A Linear Programming Solution to Asset Allocation 
Christopher R. Petruzzi California State University, Fullerton 

The central problem in modern investment management is the 
determination of the investor's comparative advantage for 
different investments. To date, the literature has dealt 
primarily with the investor's tastes for risk and the risk return 
trade-off which is available in the market, although recent 
research has also considered taxes, transactions costs, and 
agency costs. Empirical research in this area has attempted to 
determine the expected returns associated with each attribute 
based on historical returns, but the statistics which may be 
developed from available historical returns may be inadequate for 
determining the current price of risk, taxes, etc . 

An alternative to historical returns is to determine the 
comparative advantage of each investor based on the wealth and 
relative tastes of each group of investors and the attributes of 
each investment along with the available supply of each 
investment. The total of the investors' wealths must equal the 
total value of all available investments. Based on published 
means, I determined the rate of taxation of returns on each type 
of inveatment in the hands of each different group of investors. 
I also determined the transactions costs for each type of 
investment for each type of investor. Agency costs were 
estimated by methods that were somewhat ad hoc. 

Risk has traditionally presented the biggest problem to the use 
linear programming in investment management since the risk which 
is pertinent for each investor is the portfolio risk, and 
conventional methods of determining portfolio risk do not easily 
lend themselves to a linear solution. In order to approximate a 
solution to this problem, I tried iterative methods in which 
portfolios are created in small steps, and the risk of each asset 
is measured using portfolio covariances from the portfolio at the 
end of the previous step. 

This work is still in progress, and so far I have only 
performed comparisons with a single step solution. This 
single step linear programming solution to portfolio management was 
compared the actual choices of each gr.cup of investor . group, and 
found to have some predictive power. 

The first part of this paper represents my application for a 
patent on this method of instructing a computer to make portfolio 
all'(;cation decisions. The patent application is followed by 
tables which compare the single step linear programming solution 
with actual investor choices. 
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DYNAMIC GLOBAL PORTFOLIO ALLOCATION SYSTEM 

This invention generally relates to a data processing 

system for optimizing strategic investment in portfolio 

management, and, more particularly, a globally defined data 

processing system that integrates select investor and asset 

criteria to determine an optimized mix of asset allocation on an 

individualized basis. 

BAC~GROOND OP THE INVENTION 

The management of investment portfolios has taken on 

significant importance in recent years, particularly with the 

advent of many new and complex investment vehicles and the 

changing role of governmental taxation policies. It has been 

recognized that different individuals will have differing 

investment objectives and needs. It has also been recognized 

that many assets provide differing rates of return and levels of 

risk associated therewith. The intersection of these 

characteristics results in a mindboggling array of variables. 

To effect rational investing, there have been a plethora of 

computer systems designed to collect information regarding 

select investors and allocate the selection of investment 

vehicles to coordinate the risk/reward in a manner corresponding 

to each investor. These systems work on a microscopic approach 

and are subject to all the variances that working on 

individualized selection will create. 

Within the past decade, it has become well-known that the 

investment vehicles available worldwide can be evaluated 

corresponding to individual investor's needs and level of 

desired risk. In essence, the available markets L~ -~stmenl 

have become truly global and are now subject to macro- . 

investigation and analysis. This permits a more complete 



understanding and measurement of the available investment 

alternatives and permits consideration of governmental 

regulations, i.e., taxation policies, capital gains treatment, 

carry-over basis, etc. Only when an investment alternative is 

5 considered in the light of its competitive environment, in 

macro-economic terms, can a true assessment be made of its 

relative price--risk performance. 

OBJECTS AND SOMMA.RY OP THE PRESENT INVENTION 

It is an object of the present invention to provide an 

10 improved system for selectively analyzing available investment 

vehicles on a global basis and determining an optimal asset 

allocation for individual portfolios. 

It is another object of the present invention to provide a 

data processing implementation for an investment management 

15 system which recommends purchases and sales for investment 

portfolios based on the aggregate supply of different available 

assets and the attributes of those assets along with the 

aggregate wealth of potential investors and the different 

characteristics of each of those potential investors. 

20 

25 

It is yet another object of the present invention to 

determine the optimal allocation of the available assets among 

the entire population of potential investors. This optimum 

defines the implicit prices of the asset attributes in the 

context of market performance, i.e., global supply and demand. 

The above and other objects of the present invention are 

realized in speciffc illustrative improved investment management 

system for global optimization of portf6lio allocation. The 

system evaluates specific asset attributes such as the federally 

taxable income produced by the asset, the taxable income 

30 produced by the asset under the rules of various states, the 

cash flow produced by the asset, the life of the asset, the need 
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for monitoring of asset's performance and management, and 

statistics concerning the risk of the asset both alone and in 

conjunction with other assets in the investor's portfolio. 

These attributes are optimized over potential investors 

considering the investors' characteristics such as the 

investors' federal tax rates, the investors' tax rates from 

various states, the investors' desires for cash flow, the 

investors' costs of brokerage, the investors' costs of 

monitoring investment performance, the investors' tastes for 

risk and the risks which are inherent in the investors' incomes, 

wealth, and consumption patterns. In particular, the investors' 

current portfolios and the costs of maintaining and changing 

those portfolios are considered in the global optimization. 

The global optimization is solved as an allocation problem 

using the well-known tools of linear program.ming. The solutions 

from linear programming provide implicit prices of the 

investment attributes, and those implicit prices are applied 

with the characteristics of a subject investor to find the 

optimal purchases and sales of the subject investor on an 

individualized basis. 

The foregoing and additiona1 features and advantages of the 

instant invention will become more readily apparent from the 

following detailed description of a specific illustrative 

embodiment thereof, presented herein below in conjunction with 

25 the accompanying drawing, in which: 

DESCRIPTION OF THE FIGURES 

Figure 1 is a schematic flow chart depicting the data 

processing ·methodology and structure in accordance with the 

principles of the present invention; 

30 Figure 2 is a flow chart depicting the data processing for 

the proper input of asset lists and values along with lists of 



investor groups and their portfolios so that the data meets 

criteria necessary for optimization with linear programming _ 

techniques; 

Figure 3 is a flow chart depicting the data processing for 

5 the proper input of asset attributes and investor 

characteristics for the relationships which depict the costs of 

the attributes of each asset; 

Figure 4 is a flow chart depicting the data processing for 

an iterative process, computing successive linear solutions for 

10 optimal asset allocation with small increments of portfolio 

change in each iteration, and computation of duals to the final 

optimal allocation; and 

Figure 5 is a flow chart depicting the data processing for 

inputting the characteristics and initial portfolio of the 

15 subject investor, and computing an equation showing the subject . 

investor's disutility from asset attributes. 

DESCRIPTION OF THE PRESENT INVENTION 

By way of brief overall philosophy, asset allocation for 

the gain of a subject investor can be viewed as a competitive 

20 endeavor. If different subject investors are competing in only 

one dimension (such as maximization of their pre-tax return), 

then the game is a zero sum game in which any investor is able ~ 

to realize superior performance only at the expense of other 

investors realizing inferior performance. If all investors are 

25 rational, no one will compete in this game since a rational 

investor would only compete with the expectation of realizing 

superior performance, and it would be impossible for all 

competitors in the game to simultaneously have that expectation. 

While there may be some rational investors who choose to compete 

30 in this game at the expense ot irrational and naive investors, 

irrational investors are likely to be sufficiently scarce that 

- d -
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investment markets are more likely to-~e dominated by rational 

investors, and the vast majority of rational investors should 

not engage in this one dimensional competition. The cross

section of sub-populations affecting decision making is 

5 portrayed in the illustrative thesis prepared by Matthew 

Waggener, under the applicant's tutelage, and is available at 

the California State University, Fullerton University Library 

(the contents of which are incorporated herein by reference). 
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In an investment market dominated by rational investors, 

differences in portfolio allocation along with differences in 

purchases and sales will depend on the comparative advantages of 

different investors for different assets. Each asset has 

certain attributes, such as taxability of income, cash flow, 

monitoring requirements, and risk statistics, the exact 

combination of which are probably unique to that asset. 

Similarly, each group of investors has certain characteristics 

such as tax rate, desire for cash flow, costs of monitoring, 

tastes for various risks, and an initial endowment of assets and -

incomes which are unique to that investor group. 

In a competitive market with visible prices for investment 

attributes, rational investors will compete to acquire or avoid 

various attributes by bidding up or down the prices of the 

assets which have those attributes. Eventually the investment 

attributes will be allocated among the different investors by 

the competitive market in much the same way _that consumer's 

goods are allocated in a market economy. After all mutually 

profitable exchanges are made each investor will own the 

portfolio of investments which maximizes the subject investor's 

utility, given the prices of the investments, and the overall 

utility of all of the investors will be a~ a pa1eto maximum. 



The problem with applying this solution to portfolio 

allocation is that the prices of investment attributes are not 

visible. While numerous researchers have attempted to discern 

the prices of those attributes through statistics on the rates 

5 of return of various investments, there is so much noise in the 

return of any group of investments that any estimate of 

attribute prices based on past rates of return is highly 

questionable. Nonetheless, the demand by investors and 

investment advisers for information on the prices of investment 

10 attributes is so great that millions of dollars are spent on 

software and services which attempt to find the prices of asset 

attributes based on statistics of investment returns. 

15 

An alternative method for finding the prices of asset 

attributes is to begin by finding the optimal allocation of the 

universe of assets across the universe of potential investors. 

To the extent the value of each asset, the asset's attributes, 

the wealth of each investor group, and the characteristics of 

the group which make the attributes more or less desirable can 

be individually estimated, application of linear programming 

20 techniques produces a global solution. The dual of that linear 

solution shows the prices of the investment attributes not in 

dollar or other currency terms, but relative to each other. 

Since each investor is compensated for undesirable attributes in 

the investor's portfolio at prices shown by the dual, the 

25 investor is willing to hold the investments with undesirable 

attributes in the amounts shown by the globally optimal . 

solution . Hence, the global optimum is also a series of 

individual optimums . The implicit prices of asset attributes 

from the dual can then be applied to compute an optimal asset 

30 allocation for any subject investor whose characteristics of 

producing utility or disutility from the attributes are known. 
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Since each investor is likely to be concerned with the risk 

from the overall variation in the investor's portfolio, and the 

effects of any one asset on that overall variation depend on the 

other assets in the portfolio, both the globally optimal asset 

allocation and the optimal asset allocation for the individual 

subject investor must be made by an iterative process in which 

each computation only makes small changes from the previous 

portfolio. The portfolio risk of each new increment may be then 

based on the composition of the portfolio prior to that 

increment, for a close approximation of the actual portfolio 

risks of the new increment. 

Referring now to Fig. 1, there is shown in overall scope a 

data processing and system operational flow chart for 

implementing an improved system for portfolio analysis 

incorporating the principles of the present invention. As 

contemplated by the present invention, the user enters data on 

the universe of assets which are available for investment and 

the universe of potential investors in those assets, block 20. 

This data is selectively absorbed into a fluid database forming 

a universe of investments and bidding investors, block 30. This 

data is then used to formulate the governing linear programming 

relationship, block 40. The solution to this relationship is 

iteratively processed, extrapolating a global distribution of 

relative price constructs based on the inputted attributes, 

block 50. 

The global solution is then applied to individual investors 

to provide an optimal matrix for select individuals. This 

process begins with the entry of the individual investor's 

oer~onal profile into the system which is stored in memory, 

block 60. These individual investor attributes are then applied 

to the global relationship to create the optimal mix of 



investments forming the individual investor's portfolio matrix, 

block 70. This process is repeated for each investor until 

complete, block 80. The characteristics of a subject are input, 

and the solution to the problem of global asset allocation is 

5 applied to determine optimal purchases and sales for the subject 

investor. A miscellaneous category may be created to include 

sundry traded assets which do not fit into any other asset 

category. 

With the foregoing overview in mind and referring to Fig. 

10 2, the entry of global data is depicted wherein the cumulative 

available assets, A(I,J), and available population of investors, 

INV(I,J), are inputted into system memory. For this discussion, 

counter variables I, J and Kare used to track the assets, 

investors and periods, respectively. While data on ownership 

15 and values of broadly defined assets (such as common stocks) is 

more readily obtainable, the assets should be defined as 

narrowly as the data permits. Similarly, the investor groups 

may be broadly defined groups (such as individuals over age 65), 

but more narrowly defined when the data permits. A 

20 "miscellaneous" category may be created to include sundry 

investors or assets that do not fit into any other broad 

category. 

The individual values for A(I,J) and INV(I,J) are entered 

in blocks 110 and 120. These are summed, block 130, and tested 

25 via convergence criteria, Dmax, at block 140. Since a premise 

of the computation is that the portfolios of the investors 

comprise exactly lOOt of the available assets, satisfaction of 

the convergence criteria exists if the investors own about 100\ 

of the assets; if not, the process is repeated until the 

30 criteria is me~. 



r 

r 
[ 

r 

[ 

l 
l 
i 
l 
l 
L 
L 

L 

Referring now to Fig. 3, there is shown a detailed flow 

chart for computing the disutility of investors from the 

attributes of portfolio assets, based on the investors' 

characteristics. The computation is one for disutility rather 

5 than utility since many of the observed attributes of an asset 

(need for brokerage or generation of taxable income) are more 

easily formulated into an equation for disutility than an 

equation for utility. The user begins by inputting the observed 

attributes of each asset group, such as the taxability of 
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income, cash flow and monitoring needs, block 210. For the most 

part, these may be estimated from publicly available statistics, 

although some attributes (such as monitoring needs) may require 

more interpretation on the part of the user. 

At block 220, the user inputs data for determination of the 

risk statistics for each asset. These statistics will include 

the variance in rate of return of the asset as well as 

statistics which will allow the estimation of portfolio risk 

when the asset is combined with other assets. This latter set 

of statistics will generally be comprised of co-variances and 

factor co-efficients such as are available from published 

models. These risk statistics are assigned to the investment 

assets and stored in the database, block 230. 

At block 240, the system computes the risk statistics of 

the current portfolios of each investor group, based on the 

statistics for asset risks in block 230. At block 250, the user 

inputs the estimations of risk aver~ion of each investor group. 

This risk aversion .will include as estimate of general risk 

aversion based on empirical studies of the different groups as 

well as aversion to specific risks (such as inflation) which are 

likely to be represented by the factor co-efficients from block 

230. The risk aversion will be expressed in units showing the 



incremental percentage return which the investor would be 

willing to trade for each unit of portfolio risk. 

At block 260, the user inputs estimates of the other 

characteristics of each investor group such as the tax rates on 

5 federally taxable income, the tax rates from various states, the 

costs of brokerage for the investor and the costs of monitoring 

investment performance for various types of investnents. 

The system then computes each investor's disutility as a 

function of the assets in the investors' portfolios, block 270. 

10 The disutility of each investor is equal to the amount invested 

in the asset multiplied by each attribute of the investment, 

further multiplied by the investor's characteristic pertinent to 

the attribute. For example, an investment will produce taxable 

income at a certain rate (such as five percent per year, and the 

15 investor will pay federal taxes at a rate such as thirty percent 

per year, so if the investor group invests $100 billion in that 

asset the aggregate disutility is $100 billion multiplied by .05 

multiplied by .JO/year or $1.5 billion per year. The 

disutilities from other attributes in combination with their 

20 pertinent characteristics can be comput~d in a similar manner. 

These equations are applied at block 280 to compute each 

investor's disutility from the investor's current portfolio. 

Referring now to Fig. 4, there is shown a detailed flow 

chart for finding the linear programming solution to optimal 

25 global asset allocation. Starting with block 210, the user 

inputs the maximum size for each portfolio change, Pmax (J}. 

The size of each portfolio change must be small relative to the 

entire portfolio and the difference in risks among the different 

investment groups, so that the determination of changes in 

30 portfolio due to changes in the portfolio's assets can be 

estimated entirely from the portfolio's composition prior to the 
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groups of investors which were calculated at block 280 will be 

added together to produce a global disutility equation. The 

objective function of the linear program will be to minimize the 

global disutility, subject to constraints that the amount 

5 invested in each asset is equal to the value of the asset, each 

investor's wealth is equal to the total value of the investor's 

net assets, and the changes from the initial asset allocation 

total no more than the maximum allowed change from block 310. 
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Test 330 compares the disutility of the new asset 

allocations with the disutility of the previous asset 

allocations to determine if the new allocation has decreased 

disutility by so much that a new calculation of optimal asset 

allocations should be computed, or if the comparisons should be 

stopped. A positive response to test 330 directs system logic 

to blocks 340 and 345 for new computations, as the previous 

computation decreased disutility by an amount at least equal to 

the minimum. 

When a calculation takes place which decreased disutility 

by less than the minimum, the results are stored and duals of 

the attributes are calculated by the linear programming module, 

block 350. The duals are then displayed and/or sent to a 

printer, block 360. 

Referring now to Fig. 5, there is shown a detailed flow 

chart for inputting the portfolio of the subject investor and 

pertinent characteristics of that investor, Sub(I), computing 

risk statistics for·the subject investor's current assets and 

portfolio, and then using that information along with the duals 

from Fig. 4 to compute optimal changes in the subject investor's 

portfolio. 

30 :iut:: user first inputs characteristics for the subject 

investor, block 410, and these characteristics may be more 



change. The accuracy of this method will be approximately equal 

to one minus the maximum percentage change allowed in the 

portfolio, _so that if the maximum percentage change allowed is 

11, this method will be approximately 991 accurate. 

5 Experimentation indicates that portfolio size changes of from 

.11 to 11 will be appropriate for most investors under most 

circumstances. Also, at block 310, the user must input the 

minimum disutility increment for each portfolio change, Dmin 

(I). 

10 Pursuant to these values and the previously established 

disutility functions, the system computes minimum portfolio 

utility, block 320. More particularly, if the previous 

portfolio change decreased disutility by an amount at least 

equal to the minimum utility increment, then the system will 

15 repeat the process for another portfolio change. This will 

continue until the most recent portfolio change has decreased 

disutility by less than the minimum increment. Since, in 

general, each portfolio change will decrease disutility by less 

than the previous change, this process will compute the most 

20 important changes, and quit computing changes only when the 

value is of minimal importance. This process is iteratively 

presented by test 330 and blocks 340 and 345, wherein factors in 

the original equations are adjusted (see below). 

25 

Experimentation indicates that appropriate values for changes in 

disutility will generally range from one ten thousandth of one 

percent to one hundred thousandth of one percent of the original 

disutility. 

The calculation of the asset allocation which produces 

minimal global disutility is accomplished with the tools of 

~u linear programming which are generally available as moaules from 

various software writers. The disutility equations for the 
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detailed than the characteristics which were inputted for 

investor groups in Fig. 3. The subject investor's 

characteristics will include variables such as the investor's . 
federal tax rate, the rate of taxation by any state, the 

investor's cost of brokerage, the investor's costs of disposing 

of any current assets (including capital gains taxes and other 

taxes in those disposition costs), the investor's need for cash 

flow in the immediate future and the expected future changes' in 

the need for cash flow, costs of monitoring and risk aversion. 

In addition, the user must input the maximum size change 

for portfolio changes, block 430, which will have a function 

similar to the naximum size change in Fig. 4, but applied to the 

subject investor rather than the global model. Experimentation 

indicates that maximum portfolio size changes of from .01% to 

.1% will be appropriate for most investors under most 

circumstances. The user must also input a minimum utility 

increment which will have a function similar to the minimum 

utility increment in Fig. 4, but applied to the subject investor 

rather than the global model. Experimentation indicates that 

appropriate values of the minimum utility increment will 

generally range from one hundred thousandth of 1% to one 

millionth of 1%. 

The system then accesses the current portfolio of the 

subject investor, including the value of each asset, and 

proceeds to compute risk statistics for the portfolio using the 

risk statistics for each asset. The system.thereafter computes 

the subject investor's net disutility, at block 440, from the 

current portfolio based on the investor's characteristics, the 

attributes of the ass~ts, and the compensation expected for 

holding the asset as determined in the duals from Fig. 4. 



The system computes a net utility to the investor from 

changing each asset by the maximum size change, block 450. This 

is determined by finding the net disutility of the current 

portfolio and then finding the net disutility of the portfolio 

5 if an asset is reduced by the maximum size change. This is 

performed for each asset until a net incremental utility for 

each asset is determined. The system then ranks assets by net 

disutility and creates a new portfolio in which the asset with 

the highest net disutility is reduced by the maximum size change 

10 and the asset with the least net disutility is increased by the 

maximum size change. The net disutility for the new portfolio 

is then computed and stored. 

The net disutility of the new portfolio is compared with 

the net disutility from the previous portfolio, block 460 and 

15 test 470. If the decrease in net disutility is at least equal 

to the minimum utility increment, then the system repeats the 

process of asset replacement, block 480. If the net decrease is 

less than the minimum utility increment, then the system ceases 

to make new computations, block 490. At that point, the 

20 recommended sales and purchases are displayed to the user. 

The above-described arrangement is merely illustrative of 

the principles of the present invention. Numerous modifications 

and adaptations thereof will be r .-adily apparent to those 

skilled in the art without departing from the spirit and scope 

25 of the present invention. 

- 1d -
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What i~ claimed is: 

1. In combination in a system for determining an optimum 

matrix of investments for a select individual portfolio, 

comprising: 

a. means for storing in accessible memory data on 

available investment assets and characteristics of said assets 

relevant to investment therein; 

b. means for storing in accessible memory data on a 

population of investors, further categorized by groups having 

similar investment criteria; 

c. data processing means for establishing a matrix 

of relationships describing the relative disutility cf said 

invest~ent assets; and 

d. said data processing means further establishing 

an optimized individual portfolio based on select investor 

criteria and said matrix of relationships. 

2. The system of claim 1, wherein said population of 

investors are further delineated by attributes comprising tax 

rates, cost of brokerage, cash flow requirements, asset 

monitoring costs and risk aversion. 

3. The system of claim 2, wherein said investment assets 

are further characterized in terms of incidental federal, state 

and local tax rates, cost of brokerage, liquidity of markets and 

perceived risk in relative terms. 

4. The system of claim 3, wherein said disutility 

relationships are expressed in tenns of expense per asset unit. 



5. The system of claim 3, wherein said optimized 

individual portfolios avoid corner solutions by forcing a level 

of diversity of assets in said individual portfolio. 

6 . The systera of claim 5, wherein said portfolio 

diversity is expressed in terms of a negative risk factor. 

7. 7he system of claim 5, wherein said corner solutions 

are avoided by restricting a portfolio change incre~ent to less 

than 5% of the total portfolio value. 

8. A data processing raethod for opti~izing an i~dividual 

investor's portfolio, comprising the steps of: 

a. creating a first database of investruent assets 

and investor groups wherein total assets are equal to total 

5 ccnbined portfolios for the investor groups; 

b. creating a second database associated with said 

first database that provides select characteristics for each 

investment asset and each investment group; 

c. calculating the relative disutility for each . 

10 investment asset based on said characteristic; 

d. calculating the relative disutility to each 

investor for each investment asset based on said 

characteristics; 

e. determining an optimal mix of investments for 

15 each investor group, based on. said calculated disutility for 

each asset and each investor group; and 

f. determining an optimum portfolio for an 

individual investor based on said disutility calculations and 

said optimized investor group portfolios. 

- ,~ -
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9. The method of claim 8, wherein said characteristics 

include cost of brokerage, tax rate, cash flow, monitoring 

costs, and risk. 

10. The method of claim 8, wherein said steps (c) and (d) 

provide a series of disutility functions expressing a relative 

cost of an investment asset in terms of other investment assets 

stored in said second database. 



A dat3 processing system for deter~ini~g a ~atrix o~ 

opti~al investDent portfolios bnsed on glo~ally accessed 

investm2nt return and risk criteria. The system creates a 

global defined database of investment assets and investors. 

5 Asset and investor characteristics are established and applied 

to provide solutions to the ensuing linear relations~ips. T~ese 

solutions are then individually applied to c2termine an opti~al 

inv~stnent portfolio on an individualized b3sis. 
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FUJ\J _EHRS EOll TY SF£1JR1"f"{ Sr:CUR1TY SECUR1TY 

l S&L ASSOC 38 .9 h5.4 0.9 

l 
LIFE INSUR 89.1 59 .S 56.0 11.0 
COMPANIES 

t 
PRIVATE 437.4 61.9 51.1 
PE."JSIONS 

l GOV'T 180.3 98.3 50.0 0.7 
RE11REMENT 
PLANS 

l SPONSORED 5.6 0.2 
AGENCIES & 

l MORT.POOLS 

COM1-fERCIAL 0.1 205 .1 114.8 211.3 

l BANKING 

, PRIVATE 949.5 496.5 387.3 245.5 

l NONBANK 
FINANCE 

L PRIVATE 43.0 1.5 7.0 
NONFIN. 
BUSU\TESS 

HOUSEHOLDS 43.0 1.5 7.0 

L 



CO RI' /FOR GN 
BO~\TS 

S&L 
ASSOC 

LIFE 
I~SUR. 

PRIVATE 
PENSION 
FUNDS 

GOV'T 
RETIREMENT 
FUNDS 

SPONSORED 
AGENCY & 
MORTGAGE 
POOLS 

COMl-vfERCIAL 
BM1KING 

PRIVATE 
N01\13ANK 
FINANCE 

PRIVATE 
NONFINANCIAL 
BUSINESS 

HOUSEHOLDS 

312.1 

122.9 

134.6 

38.5 

680.5 

OPB-... t,E(T L'?{G 'IL\12 
PAPER DEPOSITS Y..10RTGAGE5 

25.4 9.5 667.5 

34.9 190.9 

32.1 35.8 4.8 

20.3 15.1 

0.1 678.6 

10.4 500.2 

211.6 99.2 1081.1 

70.9 112.0 

84.8 1 I 8.4 156.6 
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MEAN 1'-t1ET7 LIQUID8 

WORIB ASSETS 

AGE 
0-34 $22,061 $3,784 

35-44 71,0-44 9,072 

45-54 106,268 15,526 

55-64 130,932 19,187 

65 + 108,684 15,965 

7Ibid., rable 9.2, p. 437. 

8Ibid. Table 10. 2, pp.490--491. 

11 Ibid. 
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TAEL:Z 1I 

COMMON9 INVSTMNT10 

STCCK REAL EST BONDS 11 

$457 $1,022 $S5 

1,424 5,484 107 

3,995 12 ,494 703 

4 ,938 15,441 869 

4,108 12,848 723 



TAXABLE T ,~3.ABLE 
FIXED FIXED 

INCOME INCOME 
CO1\1MON L.T. S.T. It-.1VSTM1'7' 

STOCK SECURJTI' S:2CURITY ~H0IS REAL EST 

IRA/ 375.74 42.08 208.03 0 0 
KEOGH 

0-64 308.77 65.84 493.85 208.31 658.37 
YEARS 

65 + 173.1 38.55 289.36 106.88 337.8 
YE/JlS 

LIFE 159.21 76.28 410.96 14.07 218.3 
INSUR. 

P8'SIONS 
1511.55 135.23 922.42 .887 22.75 
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CALCU __.ATED ASSET VALUF..S AT DEC. 31, 1988 WITH 

OP1Th1AL PORTFOLIO ASSET HOLDINGS 

(5 YEARS OF RETURN + ORIGL~AL Th'1'F.STMENn 

TAXABLE TAXABLE 
FlXED FIXED 

l~CO~iE 11'COM.E 
CO~fl\1ON L.T. S.T. ~VSTJ\INT 

STOCK_ SECURJTI' SECURITY · MUJ\'.1__5 REAL EST 

.J 
IRA/ 0 0 475.674 0 0 
KEOGH 

✓ 
0-64 343.15 0 0 329 .88 1245.74 
YEARS 

65 + 1470.57 0 0 0 0 
\'EARS 

, 
/ . ,' 

LIFE 520.42 279.49 193.56 0 0 
INSUR. 

PENSIONS l / 
~ 

0 0 1999.69 0 0 

~: 
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TABLE XXVII 

TOT AL UTILITY \\'1TH COSTS 

ORIGL~AL QPTL1\1AL PROPORTIONAL 

IRA/ 565.08 433.76 450.17 
KEOGH 

0-64 782.46 1145.37 855.992 
YEARS 

65 + 524.81 922.71 586.359 
YEARS 

LIFE 803.54 970.181 952.45 
INSUR. 

PL""SIONS 2579.45 1999.698 2082.818 

TOTAL; 5255.34 5471.719 4927.789 




