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Contributions of Initial Holdings and Transactions to
Performance

While analyzing an investment portfolio and, more specifically, untangling its ronsactions, you 've probably won-
deved which of these trades have heud w decisive influence, positive or negative, on the pevformance of the porifolio.
It this paper, we campute the contribution to performance of each mitial holding and each transaction individually,
1.e., these conlribulions can also be calculated af the level of the individval securilies. The vesull is o lime sevies
of contributions to rveturn, revealing transactions ov groups of transactions having deferminedly influenced the
perfarmance of the investment.
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INTRODUCTION

Traditionally, the excess return 18 computed relative to
the passive strategy; more precisely, relative to an in-
vestment that exactly follows the benchmarks of the
asset classes and whose weights equal those of the de-
tined investment strategy. This 1s the case, Tor example,
in the eminent performance attribution in Brinson ef al.
{1986) or the decomposition of the money-weighted rate
of return of Tllmer and Marty (2003). Cantaluppi (2013)
argues that it is equally meaningful to compute the ex-
cess return relative to the “do nothing™ mvestment pol-
1cy. This means that every active decision taken by the
asset manager will be considered as performance rele-
vant, independent of the purpose of this decision. Tn par-
ticular, it does not matter whether trades were performed
tor rebalancing or for selection purposes. The twmover
performance defined 1n Cantaluppi 1s computed at the
level of the asset classes. The arguments of Cantaluppi
for basing the excess return on the “do nothing” policy
can be summarized as follows:

= The asset manager does not continually rebalance
the asset classes even if her expectations are neutral.

= The client has another perception of the active asset
management. Fach trade 1s seen as an active deci-
ston of the asset manager; whether this was done for
rebalancing purposes, or actively over- and under-
weighting some assct classcs, 18 irrelevant. The main
question is, “What has the asset manager done?” and
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only subsequently, “Why has she done it?”

In this article, we will also consider excess retumns rel-
anve to the “do nothing™ policy, but we will work at the
level of individual sceuritics instead of assct classes. To
this end, we will compute a value-based performance
whose advantages have already been recognized by Ar-
mitage and Bagot (2009). Concretely we will show how
to compute:

+ a contribution value associated with each initial
holding

* a contribution value associated to each transaction

such that the value of the portfolio at the end of the per-
formance interval is equal to the value of the portfolio
at the beginning of the performance mterval, plus all the
contributions of the initial holdings and of the transac-
tions during this same performance interval. We refer
to this equation as the value equation.

The contributions computed this way are not abstract
numbers but relate intuitively to the decisions of the
assct manager. They are independent of the investment
strategy. They are even independent of the underlying
asset classes and their associated benchmarks. Actually,
the computation does not even require an mvestment
strategy and benchmarks. Since they are computed at
the level of individual scouritics, they can be aggregated
to any desired group, e.g., asset classes. We first com-
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pute the contributions of the initial holdings by asking
the lollowing question: “What would have been Lhe ab-
solute contribution of any initial holding under the as-
sumption that it would have been kept until the end of
the performance interval,” similar Lo a “buy and hold”
analysis. We then compute the contribution of each
transaclion by asking (he following question: “Whal is
the difference in the end value of the investment with
and without the execution of the transaction?” Ot course,
we also lake into account the conlributions of the cash
flows. We finally arrive at the “value equation™ that
gives lhe end value ol the portiolio as the sum ol the
start value of the portfolio, the contributions of the nitial
holdings, the contributions of the transactions, and the
contributions ol the cash lMows.

Since the computation ol the contributions is quile com-
plex, we start with a simple case and progressively in-
crease the difticulty of the situation. We start with an
equily portiolio withoul cash ows and withoul corpo-
rate actions during the performance interval. We also as-
sume (hal no interesls are paid or received and thal no
fees are paid. We then proceed to the case of a dividend
payment during the performance interval and then ex-
tend il Lo any corporale action. We then show how Lo
generalize the computations to other investment portfo-
lios.

We then show how the value equation relates to the
money-weighted rate of retum. Since we know the con-
tributions to performance of each initial holding and
each Lransaclion, we can compule a lime series ol excess
returns. The resulting graph allows a visualization of the
periods with favorable and unfavorable transactions.

A SIMPLE CASE: ONLY PURCHASES AND
SALES TRANSACTIONS

First, we show how to compute the contributions of the
initial holdings, of the transactions, and ol the cash MMows
in a simple case. We assume we have an equity portfolio
wilh no corporate aclions during the perlormance inler-
val. We also assume that no fees or expenses are paid
and no interests are paid or received. In other words
there are only purchases and sales (ransactlions during
the performance interval.

Let (0, T) be the performance mterval, 4r  the quantity
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of security i in the portfolio at time t, and p{ the price
of securily 1 al time L. Lel ¢, (he cash posilion al lime L.
The start value of the portfolio, i.e., the value of the port-
folio at time 0 15

Vo= qupni)"' Co
7

Now if we kept this portfolio up to time T without trans-
actions, the value of the portfolio at that time would be

Vor = Z‘?ti) Pr+ ¢
T

This 1s a direct consequence of the assumptions abave;
in particular that there are no corporate actions during
the interval (0, T).

We deline the contribution ol the initial holding in se-
curity i to the performance Cg as the difference be-
tween the value of the initial holding in this security at
time T and al ime 0, i.e.,

Ci = qo Pr — 40 Po
This 13 nothing but the nominal performance of the ini-

tial holding in security i if no transaction is made on this
securily.

I there were no (ransactlions in (0, T) we would be [in-
ished. Tn this case the holdings in security 1 at time 0 and
at time Twould be equal g = g§ and we would also
have ¢y = ¢y , and therefore the value equation

Vy =V, + Zc;;,
i

would hold; i.e., the value of the portfolio al time T is
equal to the value of the portfolio at time O plus the sum
ol the contributions ol the inilial holdings.

But we do have transactions in the time interval (0, T);
in this example, purchase and sale (ransactions. The
principle for the computation of the contribution of a
ransaction (o the nominal performance is (he lollowing:
compute the value of the holding at time T with the
transaction minus that value of the holding without the
transaction, Let now see how we handle the contribution
to performance of purchase and sale transactions.

First, consider the purchase transaction k occurnng at
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lime .. A quanlity 9¢,  of security 7, is bought al time z,
for a pricc of p;t per picee, Le., for a total amount of
Ui o Lie
i, Pe, -

would have a value of q;: P We define the contribu-

If we kept these securities until time T, they

tion to performance of the purchase transaction k C ¥ as
the differcnce between these two values, ie.,

U Bk e ik
qtk Pr — qtk ptk
The contribution to performance of the transaction is

therefore the nominal performance of the bought secu-
ritics.

Then consider the sale transaction k occinring at time
- L 2 . 3

1. A quantity qt’; of security i, is sold at time 1, for a
o - 0 s s . al . -l Uk

price of pt: per piece, i.c., tor a total amount of q;, P,

If we had kept these securities until time T, they would
3 ad a v P

have had a valuc of g, py*.

We deline the contribulion Lo performance of the sale

transaction k C _;'{‘ as the difference between these two

. i ik I ik
values, i.e. i, P~ 9, Pr

The contribution to performance of the transaction is
therefore the nominal performance ol the sold securi-
tes.

We now show hal the value of the portlolio al time T is
equal to the value of the portfolio at time 0 plus the sum
of the conuibutions of the inital holdings plus the sum
of the contributions ot the transactions. To this end, con-
sider the security i and calculate the following sum con-
sisting of the initial value in security 1, the contribution
of the initial holdings in security i, and the contributions
ol the ransactions on securily 1i:

gipd + (g vk —qbph) + Z(qi,c Pk — qt.pi,)

kep
i i T |
+ Z(qu ptk_ qu pT)
kes
where I’ is the set of purchase transactions and S is the

sel ol sale (ransactions.

The Llerm ghp§ is the value ol the position in security i
at time 0. The term

(98 Pt — g6 ph)
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is the coniribulion to the nominal performance of the
initial holdings in security i. The term

I i . |
Z(Qrk Pr — 4, Ptk)
keP
is the coniribulion to the nominal performance of the
purchase transactions on security i, and the term

i i [
Z(th Pt~ Gty PT)
Ies
is the contribution to the nominal performance of the
sale transactions on security i. Rearranging the sum
above we get

ahoh+ Y (ahph) = D (ab,ph) -

KEP kES

> (alept)+ ) (abph)

keP kes

Now the sum of the first three terms equals qar Pr ;
since g7 (the quantity held in security i al time T) is
equal to the quantity of this security held at time 0 plus
the quantties bought minus the quantities sold during
the interval (0, T). The term gk p% equals the value of
the position in security i at time T. Tn order to get the
sum ol initial values and contlribulions lor the whole in-
vestment, we have to sum this equation for all securities
i and add ¢,, the cash position at time 0. We therefore

gel .
D @kt
i

DANTEIEYCRD)

[ \kes kep
The last sum are the cash mavements resulting from the
purchase and sale transactions on all securilies. Since
there are only purchase and sale transactions, without
fees or interests paid or received we have

Cr =Co + Z (Z( qik Pék) - Z(qgk 'ng))
T \kes kep

We finally have that the sum of the value of the portfolio
at time 0 plus the sum of the contributions of the initial
holdings plus the sum of the contributions of the trans-

actions equals to
[
Z grpr +or
i
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which 18 the value of the Investment at ume T.

We therefore have
Vp = Vp+ ZC},+ZC,’§
i k

showing that the value of the portfolio at time T 15 equal
to the value of the portfelio at time 0 plus the contribu-
tions of the initial holdings plus the contributions of the
transactions.

If there were cash flows during the period (0, T), we
would define the contribution ¢ _;,f of'the cash flow j stm-
ply as the value of the cash flow. It 1s then easy to see
that the value equation

V= Vo + Zc;}+2g§+2c§l
i k j
holds.

EXAMPLE WITH PURCHASES AND SALES
ONLY

The performance mterval 15 the first half of the year
2013. The posiuons of the portfolio at the end of 2012

are shown 1n Table 1.
The transactions during the period are:

+ 10 pieces of “Security 27 are sold at a price of $42
cach on March 3, 2013.

+ 10 pieces of “Security 17 are bought at a price of
$48 each on April 14, 2013,

The prices of the sceuritics on June 30, 2013 are given
below:

Security 1: $52
Security 2: 838
Sceurity 3: S35

The contributions of the initial holdings to the value per-
formance are shown n Table 2.

The contributions of the two transactions to the valuce
performance are shown in Table 3.

The cash balance on June 30. 2013 1s $40 = 100 (start
balance) | 420 (sale of 03.03.2013) - 480 (purchase of

Table 1
12.31.2012 Quantity Price Value
Security 1 10 50 500
Security 2 20 40 800
Security 3 20 30 600
Cash 100 1 100
Total value 2'000
Table 2
Quantity Price Price Contribution
12.31.2012 | 06.30.2013
Security 1 10 50 52 10 * (52 - 50) = 20
Security 2 20 40 38 20 * (38 - 40) = -40
Security 3 20 30 35 20 * (35 - 30) = 100
Total value 80
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Table 3
Quantity Price Price Contribution
trx 06.30.2013
Sale of 10 42 38 10 * (42 - 38) = 40
Security 2
03.03.2013
Purchase of 10 48 52 10 * (52 - 48) = 40
Security 1
04.14.2013
Total value 80

04.14.2013). Therefore, the positions of the portfolio on
June 30. 2013 are as follows (see Table 4).

We can verify that the value performance of $160 =
2,160 - 2,000 is equal to the sum of the contributions of
$160 = 80 (contributions of initial holdings) + 80 (con-
tributions of transactions). Considering the initial invest-
ment of $2°000 we have a total performance of 8% (=
160/ 27000) that we can breakup into the following con-
tributions (see Table 5).

WITH A DIVIDEND PAYMENT

We now assume that a security i, present in the portfolio
in at least part of the time interval (0, T), has a dividend
payment of & per piece at time t. Of course the dividend
transaction contributes to the performance, but the col-
lecting of the dividend is a consequence of previous
holdings and transactions. The contribution of the divi-
dend to performance, therefore, must be attributed to the
holdings and transactions that have resulted in the hold-
ings giving the dividend payment.

We assume that we have computed the contributions of

initial holdings and the contributions of transactions as
in the simple case presented above. We then update
these contributions according to the rules below. The
sum of these updates corresponds to the exact dividend
payment. The cash received as dividend payment 1s
computed as contribution of holdings and transaction to
the nominal performance.

Update the contribution of the initial / holdings in
sceurity 1 by adding a value of & per piece.

Update the contribution of all purchases ot security
1 before the dividend date by adding a valuc of &
per piece purchased.

Update the sales of security i before the dividend
date by subtractng a value of &' per piece sold.

Notice that the update of the contributions has to be
done even if the whole holding in sceurity 1 has been
sold before the dividend date. Although the total nomi-
nal performance would otherwise also be correct, the
contributions of the transactions would not have the de-
sired intuitive explanation. The contributions of hold-

Table 4

06.30.2013 Quantity Price Value

Security 1 20 52 1'040
Security 2 10 38 380

Security 3 20 35 700

Cash 40 1 40

Total value 2'160

The Journal of Performance Measurement -32- Summer 2014



Summer 2014 -33- The Journal of Performance Measurement



