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OVERVIEW

An investment company is a corporation, trust, or partnership in which
investors with similar financial goals pool their money to utilize professional
management and to diversify their investments in securities and other investments.
The most popular form of investment company is the mutual fund. A mutual fund
is an open-end investment company that combines the funds of investors who have
purchased shares of ownership in the investment company and then invests that
money in a diversified portfolio of securities issued by various corporations and/or
governments. Shares generally are offered for sale on a continuous basis, with the
fund standing ready to buy back shares on demand. Today, there are more mutual
funds in existence (over 8,000) than there are companies listed on the New York
Stock Exchange and the American Stock Exchange combined.

There are two types of returns a mutual fund investor can expect from owning
shares in a mutual fund. The first return is from distributions, which includes both
dividend distributions and capital gains distributions. Dividend distributions come
from the interest and dividend income received from securities owned by the fund.
Capital gains distributions represent the net gains (capital gains minus capital
losses) that a fund realizes on its sale of securities from its portfolio during the year.
Capital gains distributions are usually made on an annual basis, often in the month
of December.! The second type of return from mutual funds comes from share price
appreciation. The investor hopes that, over time, the market price of the fund’s
shares (or share price), and the net asset value (NAYV) will increase.

Mutual funds are often classified according to one of four broad investment
objectives. A mutual fund with an income objective has a primary purpose to earn
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a high level of current interest and dividends from the investments in its portfol;
without exposing investors to undue risk. A mutual fund with a growth objec;)'110
focuses on long-term growth in the value of the securities (price appreciation) hn{e
inh its portfolio rather than a flow of dividends, thus they invest primarily in secun't? d
wu_:h projections of steadily increasing earnings. Funds with a growth and inconf X
objective aim for an above-average return by investing in securities that are eXpectes
to provide some income from dividends as well as the potential for long-term pric
_appreciation. Funds with a balanced objective typically emphasize preservation o?
invested capital along with moderate growth and income, thus they usually invest j
amix of bonds, preferred stocks, and common stocks. !
Mutual funds try to accomplish their investment objectives in a variety of ways
often by investing in various types of securities. As a result, mutual funds aré
frequently classified and described on the basis of their portfolio holdings
Accordingly, there are dozens of labels for mutual funds. Common stock funds for.
example, invest primarily in common stocks. Likewise, a small company f;md
would specializes in investing in lesser-known common stocks that pay little, if any,
dividends but offer strong growth potential. Specialty funds are created for more;

narrowly defined investment needs. Examples include precious metal and gold funds,

mortgage funds, and socially conscious funds. Finally, money market funds
(MMFs), which are also called money market mutual funds (MMMEFs), restrict
their investments to short-term interest-bearing securities issued by corporations and
governments, which, by law must have maturities of less than 1 year, and the
portfolio’s average maturity must be less than 90 days.

Mutual funds may be classified as to whether or not they have a sales charge,
which is also called a commission or load. Mutual funds that assesses a sales charge
are called load funds. Load funds sold to the public by a broker, banker, or financial
planner require payment of a sales commission on the amount invested at the time of
purchase. The commission, often ranging from 5.5 to 8.5 percent, is called a front-
end load since it is paid at the time of each purchase. Funds that have only a 1 to 3
percent sales charge are called low-load funds.

A mutual fund that does not assess a sales charge at the time of the investment
is called a no-load fund, and such companies allow people to directly invest with
them, without the services of a broker, banker, or financial planner.

Many mutual funds, both load and no-load, assess a back-end load (also called
a contingent deferred sales charge). Here a commission is assessed on the sale of
shares (not purchase). A charge is paid at the time of redemption if an investor
redeems shares within a specified number of years after purchase, often 5 or 6 years.
Typically the fee begins at 5 or 6 percent and then declines 1 percentage point for
each year the investor owns the fund. Some mutual funds have both front-end and
back-end loads.

People with a long-term investment perspective use two common approaches
when investing in mutual funds: dollar cost averaging and value averaging. Dollar
cost averaging is a technique in which equal dollar amounts are invested
periodically. Because these dollars purchase more shares when the price is low and
fewer when it is high, the investor’s average price per share is minimized. Value
averaging is a technique by which the investor invests whatever funds are necessary
to keep the account balance growing according to a pre-determined schedule. This
approach forces the investor to invest more than under the dollar-cost-averaging
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approach when the share price drops exceptionally low and to sell shares when the
share price is high. Value averaging will tend to perform better compared to dollar
cost averaging when share prices are exceptionally volatile. Value averaging is more
complex than dollar cost averaging, requiring more time and effort to be employed
successfully. h :

Once the investor has developed a long-term investment program, some periodic
maintenance of his or her portfolio may be required. One recurring task is
rebalancing. Over time, some investments will perform better than others. The result
is that some investments may come to dominate the portfolio and, in so doing, may
expose the investor to unacceptably high levels of risk. Rebalancing the portfolio
means bringing your asset allocation back to your original target. Since the original
asset allocation was determined by the risk one was willing to accept and the
potential rewards a particular allocation offered, it makes sense to hold the allocation
relatively constant unless those considerations change. Through regular monitoring
of the portfolio’s asset allocation and fund mix, investors can ensure that their
portfolios are kept closely aligned with their own investment objectives.

An often neglected issue associated with investing in mutual funds is the tax

treatment of purchases and sales of fund shares. While a steadily increasing per-share

price is a welcome occurrence for the investor, it creates a tax liability when the
shares are eventually sold, unless the securities are held in a qualified tax-sheltered
retirement plan, such as an IRA or 401(k). In that instance, income taxes are deferred
until the funds are withdrawn. (The uses of tax-sheltered investments for retirement
planning are discussed in Chapter 20.)

A capital gain is income received from the sale of a capital asset above its
purchase price; this gain is normally taxable. A capital loss results when the sale of
a capital asset brings less income than its purchase cost. Capital losses may be used

" to offset capital gains on other investments. Because investors may buy and sell

securities at a variety of prices over time, it can become difficult to accurately
determine the exact cost of certain assets. As a result, the Internal Revenue Service
recognizes three different methods of computing the tax basis (or cost) of securities
purchased, such as stocks and mutual funds. Each method results in different
estimates of the per share purchase price, and therefore results in different tax
liabilities.

This chapter examines several mathematical concepts associated with mutual
funds: net asset value, loads and share prices; cost measurements; measuring mutual
fund risk; measuring fund returns; comparison of basis methods in identifying mutual
fund shares sold; measuring mutual fund portfolio diversification; and dollar cost
averaging and value averaging.

EXAMPLES OF MATHEMATICAL CONCEPTS RELATED TO MUTUAL FUNDS

1. Net Asset Value, Loads and Share Prices

MV +C-1L

Formula 17.1.1: NAV =
n
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Where: =
re NAV = net asset value per share; MV = market value
invested assets; C = cash on hand; L = liabilities, inc]
expenses; and n = number of outstanding shares. ’

of .a qud’ S
uding fung

Formula 17.1.2: OP = M—
(1 - FEL)

Where:  OP = offering pri '
= g price; NAV = net asset value .
end load (also called a sales load). per share; and FEL = frop,.

Formula 17.1.3: SP = NAV x (1 - BEL)

Wh H = i i = =
€re SP = selhng price; NAV = net asset value per share; and BEL b k
] acK-

end load (also called a redemption charge).

V Exa :

hares ofn;g:i 1270(1) .Oggn;ept Mutual Fund owns the following securities: 100,00
The fund also’has j$10080 (e)lres of Micron Technology, and 300,000 shares. of PL&GO
particular day that th : kO cash on hand and $30,000 in liabilities. Assume on 5
per share for Microne F}na; et values of these stocks are: $20 per share for Ford $1118
Natusd fand has 190 Oe(:)co nology, and $5 per share for P&G. On that day C01:1c

5 percent and the baci(_ens?izsizgtstznding. Suppose the fund’s front-el’ld Ioac(l3 I1)st
(2) offering price (OP), and (3) selling ;ﬁiir:.(sclg)l?pme (1) the mutual fund’s NAV,

Solution:
First, calculate the market value of invested assets:

MV =
(320 x 100,000) + ($10 = 200,000) + ($5 x 300,000) = $5,500,000

Second
ond, compute the net asset value per share, as well as the offering and selling

prices:
1) NAv - $3:500,000 + $100,000 - $30,000
@) op - 3570 _ $5570

1~ 5% el $58.632

(3) SP = $55.70 x (1 - 3%) = 39370 _ ¢s4 09
, 97 ’

< Inte ion: )

income, less labilities Thy e fund, plus cash and any accrued dividend or interest

net asset valuo ner sh. ?[ Ir:larket value of a fund is needed in order to calculate its

1o total imber of chrer, o et asset value per share is determined by dividing

price is measured b)sl iilsr ?1861? 2222?\21?18;;;: :hfllnfgiz:;)assets. 4 rmutual fund’s share
are . In this example, the market
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value of the mutual fund is $5,500,000, and after applying Formula 17.1.1, the NAV
calculates to $55.70.

A fund’s offering price (OP) is the price per share one pays when purchasing
shares of a fund; it is determined by dividing the NAV by 1 minus any front-end
load. A fund’s selling price (SP) is the price per share one receives when shares are
redeemed (sold); it is determined by multiplying the NAV by 1 minus any back-end
load. Applying Formulas 17.1.2 and 17.1.3 reveal a offering price of $58.63 and a
selling price of $54.03.

The impact of sales loads can be seen in both the offering and selling prices.
Suppose you buy 100 shares of Concept Mutual Fund. On that day, you will pay
$5,863.20 with a total front-end load of $293.16 ($5,863.20 x .05) paid to the mutual
fund as commission. Alternatively, if you sell 100 shares of Concept Mutual Fund,
you will receive only $5,402.90 because of the jmposition of a back-end redemption
fee of $167.10 ($5,570 x .03). There are many no-load mutual funds that do not
end sales loads or back-end redemption fees. For no-load funds,
and selling price per share. While the existence of sales
- loads should not be the only criterion used to select mutnal funds, they certainly have

a negative impact on fund performance. Inforination on NAV, offering and selling
prices are available in the business section of most big city daily newspapers.
Information on front-end and back-end sales loads and other transaction charges are

also pfesented in a mutual fund’s prospectus.

impose either frond-
its NAV is also its offering

2. Cost Measurements

AE

Al + A2
2

Where:  ER = expense ratio; AE = annual expenses; Al = assets at th
' of the year; and A2 = assets at the end of the year.

Formula 17.2.1: ER =

e beginning

FEL | ER + BEL

n n

Formula 17.2.2: ATE =

Where:  ATE = estimated annual total investment expense; FEL = front-end sales
load; ER = total expense ratio; BEL = back-end load (or redemption

charge); and n = holding period (in years).

min (AP, AS)

Formula 17.23: TR =
MANA

annual sales of securities; AP = annual

Where: TR = turnover ratio; AS =
oose the smaller

purchase of securities; “min” means minimum or ch
number; and MANA = monthly average net assets.
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V¥V Exampl .
beginning (I)’ffh :;ezarlB C;)}:lcept Mutual Fund had $5,000,000 et

During that year, he fun};l’s fot::ldoof the year, its net assets increased ¢ oa;?ts at the
Mutual Fund’s expense ratio? perating expenses were $50,000. What is’sé)g,OOO.
: nCept

Solution: Since AE
° = $50,000, Al =
Formula 17.2.1: $5,500,000, and A2 = $5,800,000 usin

’ g

$50,000
( $5,500,000 + $5,800,000)

ER =

= 0.88%

2

< Interpretation:
measures Zre heﬁ;o;i tlc\)/IE]tual funds have a variety of fee structures, how
ratio (ER), (2) estimated vestors when assessing a mutual fund’s cc;sts. (leVer, three
ratio (TR). The expense r atlimual total investment expense (ATE) and.(3 ) €xpense
of average net assefs. A a 1(1) presents the fund’s operating expens’es asa ) turnover
costs of management ais areholder, you should be willing to pay for f asonars
expenses, investment advi administration, which usually include m aiaSOnable
other expenses. You shou‘lfcllslczry f;es, ghareholder accounting costs, 12b-1 fagement
reduce the returns on your i %ep in mind that the fund’s operating éxpensese;' Wy
with a lower exPenseyratir o Strr}ent, That is, everything else being equal ey
higher expense ratio Wh']o will give you a higher total return than a (flu d a fund
e e o e L
think twice a : A 35% t0 1.50%. In
mean for functi);) lgiltrliv;itqu?g e fupd that has an expense ratiogg?egrrzle’ltglzhsmtﬁd
prospectus. In this e ar objectives. A fund’s expense ratio is publish e
xample, Concept Mutual Fund’s expense ratioli)s 0 1;8 ;;d e

V  Example 17.2.2: A
. -2.2; As noted above, Con
is 5 percent and i » Concept Mutual Fund’s front-
ratic? is ()I:;ga;;d ét;;); i:e;d rege?:lll)tlon charge is 3 percent. In a(zllclitit?:)lg Siﬁez;;arge
s 0. . our holdin . . , ense
Wh . g period for C .
at1s your estimate of annual total investment ex;ﬂi:gt&{l%‘;gl Fund is 4 years.

Solution: Since FEL
* = 57 , 1= —
1729 % 4,ER = .88%, and BEL = 3%, using Formula

3%

ATE = =2 + 0.88% + 22 = 2839
. 2

5%
4

< Interpretation: For n
. : o-load funds, the ex io0i
investment o pense ratio is suffici :
among f;lndzxg:nses. Howeve{, if the fund is a load fund t}llzlriin;nfor companng
account the effectcsonflezl more difficult since the expense ra’tio does }1,1c():to Itr;llian'son
(ATE) provides a scimS lf; loads. The estimated annual total investment e ® onse
front-end and back—eng lc::élisrgfslclls‘ f?;lr zpproximaﬁng the effects of sales 1::(;1151‘;
of the ‘ ivided by the holding peric '
se sales and redemption loads can be estimated. In tl%if:z;;ﬁge ﬂiremual Zﬁfects
> annual cost

Chapter 17 _Mutual F und Mathematics 295

and when that figure is added to the expense

of front-end and back-end loads is 2%,
(ATE) is 2.88%.

ratio, the estimate of annual total investment €Xpense

Fund’s annual sales of securities
totaled $800,000. Assuming its
00, what was Concept Mutual

¥ Example 17.2.3: Last year, Concept Mutual
was $500,000 and annual purchases of securities
monthly average net assets for that year was $5,600,0
Fund’s portfolio turnover ratio?

Solution: Since AP = $500,000, AS = $800,000, and MANA = $5,600,000, using

Formula 17.2.3:
TR = D ($500,000, $800,000) _ $500,000 _ g 939
$5,600,000 $5,600,000
measure of how frequently

& Interpretation: The turnover rate of a portfolio is a
des the securities held in the portfolio. It is calculated by

the mutual fund manager tra
dividing the lesser of the fund’s annual purchases or sales (exclusive of purchases or
sales of securities with maturities of less than one year) by the monthly average value
of the securities owned by the fund during the year. The higher the turnover rate, the
more brokerage commissions the fund is paying. This reduces an investor’s total
return. Excessive market trading can also lead to higher tax liabilities. One should
think twice about investing in a mutual fund with an expense ratio and/or a turnover
ds with similar investment objectives. In

ratio higher than the average for mutual fun
this example, the turnover ratio was a relatively low 8.93%.

3. Measuring Mutual Fund Risk

{

3

o, - X

n-1

Formula173.1: 0o =

Where:  x; = return for period 1; X = mean periodic return; and n = number of

periods.

B =E B W;

i=1

Formula 17.3.2:

Where: [ = the beta coefficient of a mutual fund; B, = the beta coefficient for
each individual stock the mutual fund holds; and W, = market value

weight for each individual stock.

d has annual total return figures

me that a hypothetical fun
culated as

V¥ Example 17.3.1: Assu
he standard deviations for this fund are cal

as shown in column one. T
follows:
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—

Year X, X X, - X (x; - x)?
1 10.00% 7.00% 3.00% 00009 |
2 5.00% 7.00% -2.00% 00004 |
3 -9.00% 700% | -16.00% 0.0256 |
4 17.00% 7.00% 10.00% 00100 |
5 12.00% 7.00% 5.00% 00025 |
Sum=00394 |

oo | 00394 o0
5-1

< Interpretation: A mutual fund’s risk can be measured using standard deviations

and the fund’s beta coefficient. Standard deviation is a method of describing how

closely observed returns cluster around the mean. If we make implifyi
assumption that these five years are typical of all past returns, then thtehinS;r\:lllilcllfgyelr:iT
.the mean return together with the standard. deviation allows us to draw some
important conclusions. About two-thirds of all observations fall within a range of +1
standard deviations from the mean. In this example, annual return is 7%, and t_I;e
stanc_lard deviation is 9.92%. Therefore, we can expect about two-thirds of th,is fund’s
previous annual returns to fall between -2.92% and 16.92%.

Note that the size of the standard deviation can be an effective proxy for total risk
exposure. Consider another fund, also with a mean annual return of 7%. If this fund
had a standard deviation of 5%, then two-thirds of its previous returns could be
expected to fall within a range of 2% and 12% per year. The more narrow range of
retun}s for the second fund suggests less uncertainty in the level of returns, and hence
!ess risk. The important lesson is that smaller standard deviations of return,s generally
imply less risky mutual funds.

v Examp_le 17.3.2: Suppose a mutual fund held stock in only 3 companies and in
the proportions listed below. What is the total beta for the fund? The weights are
cglculated by dividing each company’s market value by the total portfolio value. As
fllsl?layed in the table, each weight is multiplied by the company’s beta, then the
individual totals are added to determine the beta for the entire fund. ’

Security Mkt Value W, B, BW,

ABC Corp. $100,000 0.2 ~ 13 0.26

XYZ Inc. $250,000 05 1.1 0.55
ZXY Industries $150,000 0.3 0.7 0.21 |
Sum $500,000 1 B=101 |
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< Interpretation: While a fund’s standard deviation measures total risk, the beta
(B) coefficient measures a fund’s exposure to systematic risk. This is also known as
market risk or non-diversifiable risk. This is the risk associated with the impact of
the overall economy on securities markets; it is the risk associated with just being in
the stock market. Systematic risk cannot be diversified away, no matter how many
stocks are included in the portfolio. Systematic risk may cause the market price of a
particular stock, bond or mutual fund to change, even though nothing has changed
in the underlying fundamental values of the security. Calculating a beta coefficient
for a mutual fund is simply a matter of calculating a weighted average of the betas
of the individual securities held in the portfolio. To do so, we use the ratio of the
security’s market value to total portfolio value as the weight. In this example, the
fund’s 30% position in ZXY Industries is used to offset the greater systematic risk
exposure of the more aggressive ABC Corporation and XYZ Incorporated holdings.
The end result is that the fund’s beta coefficient is essentially equal to the market beta
of 1.00, despite the fact that 70% of the fund is invested in relatively aggressive
securities (as measured by beta). This illustrates that it is possible for a mutual fund
with a beta of 1 to have the majority of its assets invested quite aggressively relative
to the broader market. Thus, it is important to consider the nature of the security
holdings disclosed in the prospectus as well as any aggregate risk measures such as

beta.

4. Measuring Fund Returns
_ (AP +D + CG) x S
I

Formula17.4.1: R

Where: R = total return; AP = change in price per share; D = dividends received
per share; CG = capital gain distributions per share; S = number of
shares owned; and I = amount invested.

Formula1742: T = ——

Where: T = Treynor measure; R; = the rate of return generated by the fund over
the period in question; R¢= the risk-free rate of return (usually measured
by the 91-day Treasury rate); and P = the fund’s beta coefficient.

Formula1743: S = ———

Where: S = Sharpe ratio; R, = the rate of return generated by the fund over the
period in question; R¢=the risk-free rate of return (usually measured by
_the 91-day Treasury rate); and o; = the fund’s standard deviation of

returns.
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Formula 17.4.4: o =R -[R+B R RJ]1
i m

W : = i
here: (oic = alpha coeff_iment; R; = the actual rate of return provided b
- eutnng tll;e pen;d; R; = the “risk free” rate of return: R
urn observed in the stock market durin iod:
fund’s beta coefficient. & fhe period

y the fund
= the rate of

V¥ Example 17.4.1: There are two general wa
. ys to measure a fund’ i
g)ftzl frlfrtll(l;sl ?ntd ang of_th'ree nsk—gdjusted methods. Total return (Rs) E:t:rrlrl;eusmg
o 2fund's }elurn gt it 1s_ not adjusted for risk. The Treynor measure, the S;sure
) hyr,mtheﬁczl arln ar;cu leg;adﬂ'mted methods. Let’s assume that you investe’:d $1,000 .
2 hypothetica' 1\1’ 2 nd in January when shares were priced at $10 each. "I:o ke -
matters si gf t,h ¢’ll assume you made no additional investments throughout tleqp
S goyeiir. By the end of December, the fund’s per share price h .
share and distrit;utéd $%%C;T:rb:;ﬁéeirf:l ::1: ,st:llan%gemzm B s o g P:i
. ‘e 1n capital gains. Assume this mutual
:slsaszeotfh i.gik?xfic;earzitizn:fa;; l:i;v;angn 21f1 returns of 9.92 during that tir?:gdAhlzg
. uring the same peri

: %f return in the broader market was 10‘2 Computg et;.llg ?uﬁ?sﬁ?) atl(l)(tja;hatt e e
reynor measure, (3) Sharpe ratio, and (4) alpha. e

Solution:

(1) Total return.

Since AP =$10.90 - $10=$.90,D = =
using Formula 17.4.1: ,, $.20,CG =$.10, S = 100, I = $1,000, then

R - [610.90 - $10) + $0.20 + $0.10] x 100 _ $120
$1,000 " $1,000

= 12%

o 7 . ’ 1 .
C.a igte;_[)retatl(?n. A fund’s total return is the sum of dividends received and any
pital gains received, expressed as a percentage of the amount initially invested. It

represents the change in shareholder’s wealth resulting from investment in a mutual

fund. In this example, you ha v

over the o ple, y ve earned a 12% total return on your initial investment

- Q IX?: I(Ii;flt;liﬂt question for an investor is whether this is an acceptable rate of
) m, one’s return should be high enough t i iti

after the negative impacts of inco i o ate i i accoume For

. me taxes and inflation are taken int
example;if you assume that one has a combin o e ot
: ed state and federal i

30% while the long-term avera i ion i o ot
; ge annual inflation is 3%, the aft

for this hypothetical fund is onl , st Romemoer

¥ 5.24% [(12% x 70% - 3%) /(1 +3
too, that high dividend distributions do not i s total e Eatlns oo
: dd not imply high total returns. Falling share
prices can reduce or eliminate the positive returns generated by dividends re%eived.

(g
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Solution:

(2) Treynor measure.

Since R, = 12%, R; = 4%, p; = 1.01, then using Formula 17.4.2:

_12% ~ 4% _ 7979
1.01

< Interpretation: What if two mutual funds each have earned a 12% total return
during a given period? Does this mean they have performed equally well? The
answer is “no” if they exposed themselves to different levels of risk along the way.
The Treynor measure relates excess retarn (return in excess of the “risk-free” rate)
to the amount of systematic risk taken by the fund, as measured by the fund’s beta.
A higher ratio value is preferable since high values suggest greater returns are being

_ provided for each unit of risk exposure. In this example, calculation indicates that a

fund provided 7.92% return over and above the risk-free rate for every unit of
systematic risk to which it was exposed, with the market average risk defined as one
unit of systematic risk. We have just used beta to “adjust” our fund’s return for the
level of risk to which we have been exposed as shareholders. Now, we can use this
figure to compare against other funds with similar investment objectives to see how
we fared relative to the competition. Our fund’s Treynor measure of 7.92% would
indicate superior risk-adjusted performance when compared to a fund with a figure
of 6.51%, yet would be considered inferior to a fund with a Treynor measure of
8.50%. Thus, the Treynor measure can be used to rank funds in order of their risk-

adjusted performance.
Solution:

(3) Sharpe ratio.

Since R, = 12%, R; = 4%, 8, = 9.92%, then using Formula 17.4.3:

_12% - 4% _ o8
9.92%

< Interpretation: If you don’t have access to the fund’s beta coefficient, the
Sharpe ratio performs a similar role using the fund’s standard deviation of returns.
The Sharpe ratio relates excess return to the amount of total risk taken by the fund.

(This is in contrast to the Treynor measure’s focus only on systematic risk. However

Treynor’s narrow focus is not problematic with a mutual fund since, with a well

diversified mutual fund, any non-systematic risk will have almost always been
diversified away). Here again, high ratio values are preferable since they suggest
greater returns are being provided for each unit of total risk exposure. In this

dicates that our fund provided 0.81% return beyond the risk-

example, calculation in
free rate for every unit of total risk to which it was exposed, with a standard deviation

of 1% defined a one unit of total risk. As with the Treynor measure, we can use this
figure to rank order funds in terms of their risk-adjusted performance. Warning: The
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Sharpe ratio and Treynor measures may be used interchangeably when comp

mutual fund performance. Both will yield identical rankings since well diver;?ng
mutual funds, company-specific risk will have been diversified away to nearly zel "
Thus,.for funds only, systematic risk equals total risk. For individual securities aro.
r{on-dlversiﬁed portfolios, this is clearly not the case. Some degree of non-system Itl'd
risk will still be present in the investment. To rank order these investments, yo -
use the Sharpe ratio. Yo st

Solution:
@) Alpha coefficient.
Since R; = 12%, R; = 4%, p = 1.01, R, = 10%, then using Formula 17.4.4:

o =12% - [4% + 1.01 (10% - 4%)] = 1.94%

< Interpretation: A fund’s alpha coefficient () is another commonly accepted
method of measuring risk-adjusted performance. Alpha is the difference between the
fl'll'ld’S .actual total return and the return we would have expected the fund to provide
given its beta. Note first in Formula 17.4.1 that the bracketed part of the formula;
represents the rate of return we would expect given the fund’s beta of 1.01. We
would expect to get the risk-free rate of 4% plus some additional return as
compensation for bearing the additional risk of investing in the stock market. In this
ex_ample_, that risk premium turns out to be 6.06% so that our expected return during
tI}1s period is 10.06%. In this example, the fund’s alpha, 1.94%, is merely the
difference between the actual and predicted rates of return.

Speaking in general terms, a positive alpha is desirable because it indicates that
the fund provided a greater return than would have been expected given the riskiness
of the overall portfolio. The same logic dictates that larger alphas are preferred over
smaller alphas. Conversely, negative alphas are a worrisome sign in that they indicate
Fhat the fund provided a total return less than what would have been expected given
its risk level. In this case, our fund’s alpha of 1.94% indicates that we have received
(1) the risk-free rate of return, (2) full compensation for the systematic risk we have
taken (measured by beta), and, in addition, (3) we have earned a “bonus” return of
1.94%. As with the Treynor measure, alpha coefficients can be used to rank order
funds in terms of their risk-adjusted performance.

5. Computation of Tax Basis for Shares Sold

Conceptual Idea 17.5.1: When an investor instructs a mutual fund company to
redc?em all or part of his/her shares, that investor has transacted a sale subject to
capital gain or loss rules. Calculating gains or losses depends on knowing the cost,
or tax basis, of the shares sold.

' The tax basis can be calculated in different ways, and each method can have a
significant effect on the computation of capital gains and losses. A basis method is
a procedure approved by the Internal Revenue Service to figure gain or loss on a sale
depending upon identification of which mutual fund shares have been sold. The
difference between the proceeds of mutual fund sales and their original purchase
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prices is called a capital gain or a capital loss. Gains are taxable unless the securities
are held in a qualified tax-sheltered retirement plan, such as an IRA or 401(k). One’s
precise income tax liability on capital gains varies depending upon which one of the
three basis methods is utilized: (1) specific identification, (2) first-in, first-out, and

(3) average basis.

¥ Example 17.5.1: Consider the investments in a no-load fund shown in the

following table.
Purchase Date Shares Price
January 15 100 $15.00
March 27 . 50 $16.50
May 17 50 $15.25
July 28 25 . $1575

Now, on September 1, assume that the investor sells 175 shares at the market price
on that date, $16.25 per share. Total sales proceeds are $2,843.75 (175 x $16.25).
Calculate the tax basis and determine any capital gains using each of the three
calculation methods: (1) specific identification, (2) FIFO (first in-first out), and (3)

average basis.
Solution:

(1) Specific identification method.

CG = $2,843.75 - [($16.50 x 50) + ($15.75 x 25) + ($15.25 x 50) + ($15.00 x 50)]
= $2,843.75 - [$825.00 + $393.75 + $762.50 + $750.00]
= $112.50

Interpretation: The specific identification method allows the investor to instruct
the fund to sell specific shares that were bought on a particular day and at a particular
price. This means that the investor can fix profit or loss on the sale, depending upon
the cost of the shares selected. The investor should request that the fund provide
written confirmation that acknowledges the instruction since IRS regulations require
such documentation. This method obviously allows the shareholder the greatest
control over the tax consequences associated with the sale. Depending upon one’s
situation, an investor may want to maximize or minimize the gain or loss on a sale.
In general, the highest cost shares should be sold since this minimizes the realized
capital gains associated with the trade. In this example, the 175 highest cost shares
include 50 shares bought at $16.50 (cost $825), 25 shares at $15.75 (cost of
$393.75), 50 shares at $15.25 (cost of $762.50), and 50 of the 100 shares previously

" bought at $15.00 (cost of $750). Thus, the total cost of the shares for income tax

purposes was $2,731.25. Total sales proceeds are $2,843.75 (175 x $16.25).
Therefore, the capital gain using this basis method is $112.50 ($2,843.75

- $2,731.25).
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Solution:

(2) FIFO (First-in, first-out) method.
CG = $2,843.75 - [($15.00 x 100) + ($16.50 x 50) + ($15.25 x 25)]
= $2,843.75 - [$1,500.00 + $825.00 + $381.25]
= $137.50

Interpretat'ion: The FI_FO (first-in, first-out) method assumes that the invegt
comppte gain or loss as if shares were sold in the order in which they were acq“ire?f
In this example, the 175 shares to be sold would be comprised of the 100 shares'
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_ [($15.25 x 25) + ($15.75 x 29)] _ 15,59
(25 + 25)

AP

6. Measuring Portfolio Diversification

Y (a, - @) (b - b)

cov -
Formula 17.6: 1 = B _ n-1
0, 0.b Ga 0'b

acquired on January 15 (cost of $1,500), 50 shares acquired on Mar

$825), 25 of the 50 shares acquired on May 17 (cost of g381 .25). ThuSCI'tlh?to(tCa(l)St o
of the shares for income tax purposes was $2,706.25 ($1,500 + $82§ + $381 S(S)St Where:
Tgtal sales proceeds are $2,843.75 (175 x $16.25). Therefore, the capital gain u i ‘ ' .
this basis method is $137.50 ($2,843.75 - $2,706.25). Hne

t = Pearson’s 1 (correlation coefficient); COVy, = covariance of returns
for fund A and fund B; o, = standard deviation of returns for fund A;
o, = standard deviation of returns for fund B; a, = the return for fund A
for period i; b, = the return for fund B for period i; a = mean return for

Solution:
fund A; and b = mean return for fund B.

(3) Average basis method.
¥ Example 17.6.1: If you are investing in more than one mutual fund, Pearson’s

t (also called the correlation coefficient) may be useful for assessing your portfolio’s
diversification. For example, assume we have the following five years of
performance data for mutual funds A and B. Our first task is to calculate the
covariance using the formula above. (Note that all return figures are percentages or
percentages squared, whenever appropriate.)

First, the average purchase price per mutual fund share is computed:

Ap - L(815.00 x 100) + ($16.50 x 50) + ($15.25 x 50) + ($15.75 x 25)]
(100 + 50 + 50 +25) =$15.47

Then the capital galn can be computed: 9 Year | g a a- a (ai— 5)2 bi E bi_ B (bi" B)z (ai_ a) (bi_ E)
CG = $2,843.75 - $15.47 = 175 = $136.11 L 3 9 - 6 = e
‘ 2 | 5|7 2 41 247 9 81 18
% Interpretation: The average basis method allows the taxpayer to average the 3 917 16 256 sl 1 1% 2
cost of .shares acquired at different times and prices by dividing the total basis for all |
shares in the account by the number of shares owned. The investor still needs records il LA = = 1 8 - -
of the total basis, but averaging avoids the difficult task of identifying the exact 5 [1217 5 25 16 {7 9 81 45

shares being sold. Some mutual funds ease the recordkeeping task by providing ¢
shareholfiers who have redeemed shares a statement showing their average cost basis.
szlculatmg the basis using the average basis method requires determining the mean
price per share of the shares currently owned, and subtracting this total from the sale
proceeds. In this example, the average purchase price-is $15.47. Total sales proceeds
are $2,843.75 (175 x $16.25). Therefore, the capital gain using this basis method is
$137.50 ($2,843.75 - $2,707.25 [$15.47 x 175]). The IRS assumes any shares sold
to be identified on a first-in, first-out basis, so that in this case the 100 shares
purchased on January 15, the 50 shares purchased on March 27, and 25 of the 50
shares purchased on May 17 would be considered sold.

Note further that for any subsequent sales, the IRS requires that a new tax basis

must be computed for the shares remaining in the account. A new tax basis can be
calculated as follows: ‘

Solution: From the table, we have:

0, =9.92, 0, = 10.70, COV,, = 385/4 = 96.25

96.25

r = ———=—— =0.907

9.92 x 10.70
< Interpretation: Pearson’s r coefficient is a statistic used to measure the nature
of the relationship between two variables. A correlation coefficient can range from
alow of -1 to a high of +1, and tells us two very important things. First, the sign of
the coefficient tells us about how the variables tend to move relative to each other.
A negative sign suggests they tend to move in opposite directions while a positive
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sign te@ls us they tend to move in the same direction. Second, the ma
;:)efﬁC}:nt tells us a great deal about the strength or consistency of theg
number very close to +1 or -1 suggests the relationship is very depe

nitude of the
relationship'
ndabl&: While

numbers closer to zero suggest a weaker, less dependable relationshi
;e;sr? Wgendthe cc:leféiment exactly equals 1 or -1, this suggests that the%l
ectly dependable and the variables al i
B ey always move in the same (+1)
In this example, the coefficient calc
In thi \ ulated (.907) tells us two thin i
positive .s1gn.tells us that the returns generated by the two funds tend tog;oslrs't, the
same direction, with the funds tending to have good years and bade e
snlnu.ltanef)ugly. The fact that the coefficient is so near to 1.0 suggests th yean
re E}t1onsh1p is quite dependable, nearly always occurring (at least, in th s
which we have data). ’ ° years for
Pearson’s r is an important means i
‘ ; . of measuring the diversificati
;E\frzt:r tsho;/erall porrtffoho. Remember that the point of diversifying amonl;) I‘flur?gsa'n
1 that poor performances suffered by one or more in .
‘ : vestments may b
gllthh'fhe goo<.:1 Performanc?s enjoyed by others. In this particular exampleyh:\: -
o ;,d 1ghhpos1t1ve (;:orrelatlon between fund A and fund B suggests that tl’lese f:lzr’
0 have good years and bad years simultaneously. Th .
almost no diversification benefit to be gai cting 2 morfoln oo e
e gained by constructing a portfoli isti
of fund A and fund B. When pairi ' ina portfolio, remember the
: . pairing two funds together in a portfoli
more diversification benefits are ca; ining it e
. ' ptured by combining funds with th
possible correlation coefficients. Addin i ot nescsoaniy
: . g more funds b i
mean greater diversification in your portfolio. Y self does not necessarily

In the rare
Ovement is
Or Opposite

7. Dollar Cost Averaging and Value Averaging

Xn

Formula 177.1:  ASC = 2

‘ E N;

Where: ASC = average share cost; Ap, = fixed amount of investment for every
period with dollar cost averaging; n = number of periods; and N, =
number of shares purchased for ith investment. : ’ 1

Formula 17.7.2: P = E P;
n

-

Where: P = ing pri
ere: P = average offering price or purchasing price; P, = offering price for
the ith investment; and n = number of periods.

Formula 17.7.3: A, = AV + P, - P.)n,

Where: A, = the amount of money invested each period; AV = the fixed amount
that the mutual fund account is expected to grow each period; P, = price
per share for the previous period; P, = price per share for ;heP current
period; and n, = number of shares owned in the previous period.
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¥ Example 17.7.1: Assume that the investor purchases $100 in shares of the ABC
Fund every month, which is a no-load fund. The prices paid are as follows:

Month Price (P) N
1 $10.00 10.000
2 $9.00 11.111
3 $8.00 . 12,500
4 $9.00 11.111
5 $9.50 10.526
6 $10.00 10.000

(1) What is the unit cost of investment over this six-month period, (2) What is the
average offering price of this mutual fund over this six-month period, and (3) What
is the amount of money invested each period?

Solution:

(1) Use Formula I7. 7.1 to calculate the average share cost:

$100 x 6 _ $600 _ 45106
10+ 11111 + 125 + 11111 + 10526 + 10 65248

ASC =

(2) Use Formula 17.7.2 to calculate average offering price:

_ $10+8$9 +$8 + $9 + $9.5 +$10 _ $9.25
6
& Interpretation: Two of the most popular approaches to investing in mutual

funds are dollar cost averaging and value averaging. The dollar-cost averaging
approach is a systematic program of investing equal sums of money at regular
intervals regardless of the price of the investment. Because an equal number of
dollars will purchase more mutual fund shares when the price is low and less when
it is high, the investor’s average per share cost is lower than it might be otherwise.

Two formulas are relevant with dollar cost averaging: (1) the average share cost
of mutual fund shares, and (2) the average offering price (P). The average share
cost (ASC) of a mutual fund investment is the average cost basis of the investment
to the investor, and it may be used for income tax purposes. It is calculated by
dividing the total amount invested by the total shares purchased. In this example, the
average share cost is $9.196. T he average offering price (P)is a simple calculation
that divides the share price total by the number of investment periods. In this exam-
ple, the average offering price is $9.25.

Tn order for dollar-cost averaging to work, the investor must have the discipline
to continue buying shares, even during bear markets. If the investor stops buying
during markets when prices are depressed, the purpose of dollar-cost averaging is
defeated. While dollar-cost averaging does not guarantec 2 profit, the approach does

P
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g S ' T

V¥  Example 17.7.2: Assume that
7.2: you want your ABC mutual fund acc
;c; grl%w by $500 each guarcer (every three months). You begin by buyir?].lri‘stobalance
: each. Suppose, in the subsequent quarter, the share prices are ( 1)g$8 Sharcs
(3) $11, and (4) $21. To make your account worth $1,000, use Fo L2,

) rmula 1
calculate the amount of money to invest under each situation. For simplicity, e

the mutual fund is a no-load fund. assume

Solution: Using Formula 17.7.3 to calculate the investment amount;
1) A, =3$500 + ($10 - $8) x 50 = $500 + $100 = $600
(2 A, =3$500 + (8§10 - $9) x 50 = $500 + $50 = $550
(3) A, =$500 + ($10 - $11) x 50 = $500 - $50 = $450

4 A, =$500 + (810 - $21) x 50 = $500 - $550 = -$50

2
*»

needl:;e;)p;-gzz:;iaoslel:tgsinfl the ‘;atl;:e averaging approach, one invests the amount
¢ value of the account by a fixed target am i

. _ ount. With val

averaging, computing the amount to invest (A) f e riod o
. or every period is very i
This approach forces the invest i X o doliar-cos
( or to invest more than when usin
: g the dollar-
a;erag;lng approach. Under the first two scenarios in this example, since the priceco::-
zh:;e has firopped(,i you will invest more money ($600 and $550). If the price ger
e has increased, as has occurred during the third ' i

. > uarter, then you will need

invest less money into this fund ($450). F o i y e s
i . Furthermore, if the price h
increased dramatically, as in scenario 4 ’ ’ D e xoms
. , , you actually sell shares. Th

the moves in share prices, the b ot

) etter the value averaging a i
' : . pproach performs in
;ggng;fniton with dollar-cost-averaging. However, value averaging requiref; more time
ane or Elo emplpy guccessfully. You must calculate and invest the correct amount
period to maintain your account balance according to your investment schedule.

Also, when you sell shares, you may i '
, y incur broker i i
both of which will reduce your return. " charges and capltal gains taxes

INFORMATION AND COMPUTING RESOURCES

1. Nfewspapers: Your dally_newspaper is an excellent tool for tracking the progress
ofa mutt.lal fund portfolio. Most papers carry in their financial pages the closing
shgre prices for many mutual funds. In addition, most major papers devote
editorial coverage to mutual funds. Some of the more prominent national

publications, such as The Wall Street Jou '
i s rnal
considerable attention to mutual funds. ol and US4 Today. devole

lf\)/lagazines: Magazines that emphasize mutual funds include Money, Kiplinger’s
ersonal Finance Magazine, and Mutual Fund Magazine. Other publications
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such as Business Week, Forbes, Fortune, Wc.)fth, Barron’s, and Smart Money,
also cover mutual funds regularly. In addition, most of these publications
produce special editions on mutual funds that feature comprehensive fund
rankings and articles geared to interest mutual fund investors. Forbes, for
instance, publishes an annual guide in late August that features its “Honor Roll”
funds and “Best Buy” selections. Money usually publishes “mutual fund”
editions in February and August. Consumer Reports magazine provides a similar
listing. ’

3. Newsletters: There are scores of newsletters dedicated to covering mutual funds
and, in some cases, the funds of a single mutual fund family. Among the many
publications, only a small number offer timely and useful information, accurate
fund data, and prudent advice. When it comes to newsletter subscription, “Look
carefully before you subscribe.”

4. Rating Services: Morningstar Mutual Funds, published by Chicago-based
Mommingstar, Inc., is one of the leading sources of information on funds. This
publication reports a considerable amount of data about a fund, including
long-term performance results, portfolio holdings, investment manager and
tenure, expenses, and portfolio turnover rates. The report also includes a brief
commentary on the fund and its strategy by a Morningstar analyst. Value Line,
a New York-based firm, offers a similar publication. These publications are
available for purchase or may be found in most local libraries.

5. Books: There are a growing number of books on the subject of mutual funds. See
the reference list for more information.

6. Trade Group Information: The Investment Company Institute, the mutual fund
industry’s largest trade organization, publishes an annual fund publication called
the “Directory of Mutual Funds.” The Mutual Fund Education Alliance, 2
Kansas City-based mutual fund industry trade group, offers a semi-annual fund
guide—“The Investor’s Guide to Low-Cost Mutual Funds.”

7. Historical mutual fund data can also be obtained on-line. Many commercial
networks, such as America Online, CompuServe, and Prodigy, provide such
services for a monthly fee. There are also resources available for free on the
Internet. Mutual fund magazine (www.mfmag.com) maintains an extensive on-
line database of fund performance data. Most mutual fund companies now have
their home pages on the World Wide Web, such as the Vanguard Mutual Fund

home page.
8. Relevant web sites.

®m  Fidelity: http://www.fid-inv.com/ (online access for account holders and
prospective clients to its product information.)
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~ B Mutual Funds Home Page:
' . ; ge: http://ultranet.com/~marla/f
(interactive services and timely information for mutual fllllllllccllsi.ﬁiml
esting)

®  Mutual Fund Information:

http:/ .
inV]_:;sirvlvlwv:.r::lsc?archmag.c:om/mvestor/mutua.l.htm (information
ent advice on mutual funds compiled by Research maga’z‘data’ and
; 1ne.)

" Mutual Funds Online: http: ’

: http://www.mfmag. ;
database focused on the mutual funds ind?lit(r:}?l)n (an online fagazine and
®  NETworth: http://networth |

. : : .galt.com/ :
information service on mutuagl funds.) (the most comprehensive financia]

EXERCISE PROBLEMS

Net Asset Value, Loads and Share Prices

1. ABC .
100 O(l)\gust}lll:ielefd Gowns Fhe following: 150,000 shares of American Ex
$1 O(,) 000 cashsorol hall]cfss JdeE;;sO and 20,000 shares of GTE. The fund alsIc)Jrel:lS; ’
’ , an ,000 liabilities. Assume on a i °
. artl
23«1:;:': \;aigeg :(f these stocks are: $45/share for American Expfess C$ull§;sgay, e
outstaJ;din > /share for GTE. On that day, ABC Mutual func’i has IOa(l;eOg)r
is 1% Coil;uatrees(.lflgpofsue tclfe fund’s front-end load is 3%, and back-end ioag
o e fund’s NAV; : o j
selling price (SP). s NAV; (2) the offering price (OP); and (3) the

2 . .
Suppose you are investing $10,000 in Content Mutual Fund The fund has a

3. You are selling 100 sh
ares of User Mutual Fund. The fu
: . dh -
Egsvmptlon charge of 0.7%. The fund has a NAV of $50 on 1:hat aZrilic}) E;Ck ; ”
much money will you receive in exchange for your 100 shal:r)es" R

Cost Measurements

4. AB
~ eCnlc;/I(l)thl:sl Fund ‘had $10,000,000 net assets at the beginning of the year. At
€ year, 1ts net assets increased to $11,000,000. During that yyear ‘the

fund’s total operating expe
n ,
expense ratio (ER)? g expense was $70,000. What’s ABC Mutual Fund’s

5. S ‘
y:ff :;eezuvt:faeg?‘;:f Flund has an expense ratio (ER) of 1.77%. In a particular
» b ual net assets for Future Mutual F : L
What is the fund’s total operating expense that year? und were $1 million.

6. Definiti ’
Chff;til;)rll ;’Vlutuc?l. Fund s front-end sales charge is 4%, back-end redemption
o, and 1t’s total expense ratio is 0.35%. Suppose your holding period

ok
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for Definition Mutual Fund is 4 years. What is your estimate of annual total

investment expense (ATE)?

of 0.3%, and a back-end redemption charge
of 0.5%. It’s expense ratio is 0.50%. Fund B is a no-load fund with an expense
ratio of 0.85%. Suppose your holding period is 5 years. Which fund has a lower
total cost to you? What if your holding period is only 1 year?

7. Fund A has a front-end sales charge

’s annual sales of securities were $800,000,

$780,000. Assuming its monthly average net
Definition Mutual Fund’s

8. Last year, Definition Mutual Fund
annual purchases of securities were
assets for that year were $7,600,000, what was

portfolio turnover ratio last year?

Measuring Mutual Fund Risk

9. You currently hold shares in four mutual funds as described below:

Shares Current Price Beta
FundA 50 $11.00 1.05
Fund B 200  $22.50 90
Fund C 50 $15.00 - 1.15
Fund D 200 $18.00 .90

a. What is the weighted average beta of your portfolio?

b. How does that average compare with the market beta of 1.00. What can you
conclude about the risk level of your portfolio relative to that of the market?

c. Ifyou felt that having a portfolio 5% riskier than the market would be more

appropriate (given your personal circumstances) than the level calculated in

‘b’ above, what specific ch
this goal?

anges could you make in your holdings to achieve

Measuring Fund Returns

00 in a mutual fund at a per share price of
all year, and on December 20, the fund’s
management announces a dividend distribution of $.15 per share together with
capital gain distributions of $.75 per shares based on the December 31 closing
price. On December 31, the fund closes at $18.20 per share.

a. What is your total return for the year?
b. How much of this return survives after taxes and inflation if your combined

federal and state tax bracket is 35% and inflation was 3% during the year.
c. How does the return calculated in ‘a’ above compare with a second fund that
experienced a total return of 12.4%? Which performed better? Explain.

10. On January 2, you invested $2,5
$16.50. You held these shares

annual total return provided by XYZ fund was

11. Over the last 10 years, the average
the stock market as a whole was up 12.3%

14.4%. Over that same period,




310
The Mathematics of Personal Finance

annually. During this time, th
oo , the fund’ w
deviation of refuns was 9 8% nd’s average beta was 1.10 and g stand

ms w . ard

a. C i ’
- Waézltﬂ;te tttll:s fund’s Treynor measure for the ten year peri
; ConSideas;h e fund’s Sharpe ratio for the period? period.
P r95 Z fC tfl—];md with an average annual total return of 13
d. Now cc;nsider I;g gds-a-me period. Which fund performed bette ‘§ % anda
_ , in addition, the common st 1 t
ox ock of Wid
: b}:::zlgcleg 5avI&_alragedantrlllual total returns of 15.2% over ﬂllegt:;&yinc., "iich
. .25. How do these three i ; ars an
adijusted roturns? ¢ three Investments compare in terms of theif 33?
e. What if Widgets, Inc. stock
' ts, Inc. showed a standard deviati
How might this effect your answer 1o 0 abovef‘z)wauon of returns of 9,599
12. During th i
sharehildeisy%atrlrji?ttﬁpdéd’ Fund A generated a 14.5% total retu i
beta was 1 1- o thg 1s time, the risk-free rate of interest was 4% 1}'111 o i
: Calcul. ) e ,return generated by the S&P 500 was 11.3% 7 fhe funds
. ate Fund A’s alpha coefficient for the year just endeﬁ "

b. What rate of retu
i rn would we have expected
risk level to which it was exposed? p the fund to generate, given the

c. i
9 Hov:tdig thoe fund perforrr_l reliative to those expectations?
Wh you were considering another fund (Fund B) with an alph
pha

coefficient of 6.3 over the i i
dhustet b same period. Which performed better on a risk

Comparison of Tax Basis for Shares Sold

13. Use the following information to answer this question:

Purcha
se Date Purchase Amount Share Price  Share Purchased Shares Owned

January 2 $1,000 $16.50
e . 60.606 60.606
Mamhrz;S zzgg $15.75 31.746 92.352
ey 20 0 $16.00 15.625 107.977
- - $17.00 35.294 143.271
0 $17.50 28.571 171.842

Assume that on Se ith
ptember 1, with shares i i
Elac(e: ail olrder to sell $2,000 worth of yo?lsr Lnoltgi;:;nd seling for $17:25, you
. Calculate the tax basis of th “using
b Gsoatsed in the chapter e shares sold using each of the three methods
. Calcul i i i
eaChu:) fai; ;lzlelzrzspltmg capital gain liability resulting from the sales usin
o ol the thre blnyen;otll‘ly valuation methods discussed in the chapter. ¢
- asis of the shares remaining i -
A : Ing in your account
you use the average-basis method for determining tax basis ofasfllfffclrret}s1 esosladls
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Measuring Portfolio Diversification

14. Consider the following annual total returns for the mutual funds listed.

Fund A Fund B Fund C
1991 24.3% 16.8% 19.2%
1992 14.6% 17.1% 10.9%
1993 15.1% 6.4% 16.8%
1994 4.2% 3.8% 8.7%
1995 13.5% 9.1% 12.8%

Now, assume that you currently own shares in Fund A and you are considering
portfolio of funds in search of

adding either Fund B or Fund C to your personal
greater diversification. Based solely on the annual performance data above,
which fund would make the most sense to pair with your original fund (Fund A)?

Why?

Dollar Cost Averaging and Value Averading

15. Assume that you use dollar cost aver
month to buy ABC Fund, which is a no

aging appfoach and invest $500 every
_Joad fund. The offering prices are as

follows:
Month Price (P)
T e 1 $50
) 2 $46
3 $48
4 $52
5 $50
8 $44

r this six-month period?

a. What is your unit cost of investment ove
s mutual fund over this six-month

b. What is the average offering price of thi
period?

mutual fund account to grow $1,000 each
shares at $20 each. Suppose, in the second
(2) $18, (3) $25, and (4) $50. To make your
have to invest under each

16. Assume that you want your XYZ
quarter. You begin by buying 50
quarter, the share price is (1) $15,
account worth $2,000, how much money do you

éitnation?
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ENDNOTES

1. Investors should avoid investing in a mutual fund immediately before the fund
pays dividends or capital gains distributions. Such distributions are taxable income
even when not realized (unless the securities are held in a qualified tax-sheltered
retirement plan). For example, on September 28 Ronnie puts $5,000 into XYZ
Mutual Fund at an NAV of $21.38, which purchased 234 shares. The next day, XYZ
declared $5.55 per share in distributions. This adds to about $1,300 in Ronnie’s 234
shares. Accordingly, XYZ NAV per share drops by $5.55 from $21.38 to $15.83.
Ronnie had signed an agreement to reinvest dividends, so he received 82 new shares.
The result is that Ronnie owned 316 shares (234 + 82) that are still worth $5,000.
However, the Internal Revenue Service considers the $1,300 in distributions as
taxable income. At a 28 percent federal income tax rate, Ronnie would owe over
$364 to the IRS. Beware: Before buying a mutual fund, find out the date the capital
distributions. Because Ronnie did not wait until after the distribution date to invest,
he had to pay over 7 percent of his investment in taxes.




