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Research on corporate diversification has generated an interesting puzzle. On the one hand,
theoretical models typically suggest that diversification creates value. By forming an inter-
nal capital market where the internally generated cash flows can be pooled, diversified firms
can allocate resources to their best use (Weston (1970), Williamson (1975)).! More recently,
Stein (1997) argues that diversified firms can enhance efficiency because they fund winners and
abandon losers in a way that the financial market may not be able to do with stand-alone firms.

By contrast, recent empirical work seems to suggest that diversification destroys value.
Morck, Shleifer, and Vishny (1990) show that acquiring firms experience negative returns when
they announce unrelated acquisitions. Lang and Stulz (1994) and Berger and Ofek (1995) find
that diversified firms trade at a discount of at least 13 to 15 percent relative to a portfolio of
single-segment firms in the same industries.? There is also indirect evidence that the internal
capital market in diversified firms has real effects. Lamont (1997) shows that the investment in
non-oil segments of oil firms responds to the cash flows of other segments when an unanticipated
o0il shock occurs. This suggests that the adverse burden of the oil shock is shared with even the
non-oil segments. Similarly, Shin and Stulz (1997) find that investment by the small segments
of diversified firms is sensitive to other segment cash flows. By showing that this sensitivity
does not depend on whether the small segments’ investment opportunities are better, they also
provide some evidence that this cross-subsidization is inefficient. This is reinforced by Berger
and Ofek’s finding that the diversification discount is related to the sum of capital expenditures
made by a firm in segments with low Tobin’s q. Thus the empirical work appears to hint that
the very internal capital market that is the theoretical source of value is really where value is
destroyed.

The divergence between theory and empirical findings may not be a coincidence. In tradi-
tional models of internal organization, an all-powerful principal, the CEQ, sets incentive schemes
for subordinate managers. In this framework. the move from a single segment firm to a multiple
segment firm should increase the richness of possible incentive schemes as well as the flexibility

of the resource allocation process. The CEO should exploit all potential benefits, skimming her

! Also see Billett and Mauer (1997), Gertner, Scharfstein and Stein (1994), Fluck and Lynch (1996), Matsusaka
and Nanda (1997), Milbourn and Thakor (1996), and Harris and Raviv (1996, 1997) for other recent papers on
the costs, benefits, and workings of internal capital markets.

2This phenomenon is not unique to U.S. firms, but it is present also in the U.K. and Japan (see Lins and
Servaes (1997)).



agency rents only from the overall pie. As a result, the traditional principal agent models, when
applied to capital budgeting have a natural tendency to emphasize the positive aspects of diver-
sification (e.g. Stein (1997)). The same model, when applied to the diversification decision itself
(where the CEO is the agent of shareholders), also suggests costs of diversification. But these
costs are generally in terms of overpaying or overextending the firm (e.g., Shleifer and Vishny
(1989)) rather than of internal mis-allocation of funds. Furthermore, it is hard to reconcile this
traditional view with descriptive accounts of internal capital budgeting which emphasize the
limited power and knowledge of the CEO and, consequently, the political nature of the capital
budgeting process.?

Since traditional models find it hard to explain inefliciencies in diversified firms, there is
increasing recourse to behavioral explanations. For example, it is argued that headquarters
simply treats divisions like a parent would treat children, giving each one of them a “fair”, rather
than value-maximizing, share of the capital budget. Unfortunately, even if this “burden sharing”
theory were an accurate description of behavior, it does little to advance our understanding.
In what proportion are funds shared? What are norms of fairness, why do firms adhere to
them, and how do they differ across firms? Why is General Electric commonly judged a good
conglomerate, while ITT was judged a bad one? In other words, absent more research on
managerial behavior in organizations, burden sharing or suggestions of intra-firm equity do not
help us much.

Instead of abandoning the idea of rationality in order to maintain the fiction of the all-
powerful CEO heading the firm, we choose to abandon the idea of the all-powerful CEQO. In
a sense, ours is an exploratory attempt to see if we can get new testable implications with a
moderate departure from tradition. The diversified firm in our model consists of a number
of divisions led by divisional managers, and a headquarters (the CEQ). The headquarters has
limited power in that while it can allocate some resources, it cannot commit to, or enforce, precise

sharing rules for the division of ex post surplus between divisional managers.* The assumption

3See Collier and Horowitz (1987) on infighting over resource allocation in Ford, and Carroll (1994) on power
struggles between the mainframe and PC divisions in IBM.

“The headquarters has no exogenous way of committing to intra-firm transfers since courts do not pierce the
corporate veil. Reputational concerns may not help commitment because of the relatively short time horizon of
the parties involved in the firm, and the opaqueness of decisions to outsiders. Similarly, the headquarters has
no exogenous authority over the managers other than the power to fire. When managers possess large amounts
of valuable firm specific human capital, even that power becomes irrelevant. So sharing rules can neither be



is no doubt extreme for some firms but it gives us novel implications in a parsimonious model.
We believe these implications would survive in a more complex model.

The important result from our model is that there is a substantial cost to keeping divisions
with very different opportunities in the same firm. The rationale is as follows; divisional man-
agers have autonomy in choosing investments and are self interested. When there are substantial
positive spillovers to other divisions from the investment that maximizes firm value, a divisional
manager may prefer other investments that would benefit her more directly (for example, in-
vestments that showcase her skills better to the outside labor market).% If headquarters could
design precise sharing rules, it could give each divisional manager the incentive to choose the
investment the firm prefers by assuring her of a sufficient share of the total value created. There
would be no inefliciencies in project choice. However, under our assumption that headquarters’
power is limited, the sharing rule is endogenous, determined by the divisions’ power ex post,
which in turn is determined by the investments the divisional managers make. The endogenous
sharing rule motivates the right investments only if a divisional manager’s power from making
the right investments corresponds broadly to his power from making the wrong investments.
It turns out that for plausible descriptions of power functions, such a correspondence is likely
to break down if divisions have very diverse resources or opportunities. Diversity is costly for
investment incentives!

While headquarters cannot commit to a sharing rule ex post, it can allocate some funds
ex ante. The allocations can shape a sharing rule that will be better for incentives. Since the
problem stems from diversity (of opportunities and resources), headquarters will try to make
divisions less diverse by channeling funds to divisions that are small and have poor investment
opportunities. Thus, headquarters may mis-allocate some funds at the margin (relative to the
first best) to prevent greater average investment distortions. The more diverse a firm’s divisions

are, the greater the need to reallocate funds in this way. Thus corporate redistribution may not

committed to or enforced, but are an outcome of ex post bargaining. This would also be true if we assumed
contracts are incomplete for the usual reasons that outcomes are observable but not verifiable (see Grossman and
Hart, 1986).

5The presence of spillovers is likely to be pervasive among diversified firms — after all this is often the reason
why these divisions are in the same firm. Even divisions that produce unrelated products may affect each other
simply because the products are marketed under the same umbrella brand-name or the divisions borrow in the
capital market with common liability. As we will argue later, all we need for the result is some spillover (positive
or negative) from the decisions taken by divisional managers.



be motivated by altruistic reasons (as in behavioral models) but may be a second best attempt
to head off worse conflict.

While this model of internal power struggles is certainly not the only explanation for cross-
subsidies, it has the advantage of identifying a clear proxy for what drives inefficient allocations:
the diversity of investment opportunities and resources among the divisions of the firm. To the
best of our knowledge, such a clear implication does not fall out easily from either traditional
principal-agent models of hierarchies or behavioral models of intra-firm equity. This implication
then guides the empirical work.

We test the implications of the theory for a panel of diversified U.S. firms during the period
1979-1993. We document that, on average, diversified firms allocate relatively more resources
to divisions with worse opportunities (as measured by Tobin’s ¢) and relatively fewer resources
to divisions with better opportunities. More to the point of our model, we find that the extent
of this potential mis-allocation by diversified firms is related to the variance of investment
opportunities facing the divisions. We say “potential” because it may be that the observed
allocations reflect the channeling of funds to low ¢ segments that are inefficiently being rationed
by the market.

For this reason, we test the relationship between cross-subsidization and value. We find
the greater the extent of allocation to divisions with relatively low opportunities, the more the
diversified firm is discounted in value relative to a portfolio of pure plays. The observed cross-
subsidy is, thus, inefficient. Finally the theory suggests that when divisions have very diverse
resources and opportunities, it may be too costly or even impossible to obtain cooperation even
through the allocation of funds. This implies that the diversity of investment opportunities
should have an independent adverse effect on value, even after correcting for its effect via the
mis-allocation of funds. In fact, the magnitude of this independent effect (though measured
imprecisely) is larger than the indirect effect through the mis-allocation of funds.

Let us be careful about what we find. The empirical results, taken together, provide striking
evidence that diversity in investment opportunities within firms leads to value differences between
diversified firms. Since our tests are conducted within a sample of diversified firms, our evidence
cannot directly shed light on why diversified firms, on average, trade at a discount with respect to

a portfolio of single segment firms. Yet the data suggest there is substantial between-diversified-



firm variation in the diversification discount, with fully 37% of the diversified firms trading at a
premium. This suggests that the cross-sectional and time-series variation in the discount within
the group of diversified firms (which is the focus of our work) is perhaps of as much interest as
the average level (which has been the focus of past work).

The empirical paper which is closest to ours is Scharfstein (1997). He independently an-
alyzes a sample of truly unrelated divisions in the same firm and finds that the deviations of
segments’ capital expenditures from the industry median is negatively related to the industry
Tobin’s q. While this result is consistent with cross-subsidization, it does not directly test for
it. For instance, in a conglomerate composed of only below-average ¢ divisions, his result would
suggest that all divisions overinvest relative to the industry, but not necessarily that they cross-
subsidize each other inefficiently. Our paper is also different because we link cross-subsidization
to diversity in opportunities and we relate it to value. Unlike Scharfstein, however, we do not
examine the effects of concentrated ownership.

The rest of the paper is as follows. In section 1 we present the framework of our sim-
ple stripped-down model. In section 2 we derive some testable implications from the model.

Section 3 describes the sample, the tests, and the results. Conclusions follow.

1 The Model

Consider a two period world with three dates, 0. 1, and 2. A firm is composed of two divisions,
A and B. Each division is headed by a manager. whose only objective is to maximize her date 2
payoff. A headquarters above the divisional managers allocates a pool of resources (which we
normalize to 1) between the two divisions for investment. Headquarters’ objective is to maximize
the share of the resources it gets at date 2 from the divisions.® The firm is thus valued by outside
investors in proportion to the resources accruing to the headquarters.

Each division j starts with an initial endowment of non-transferable resources, /\?_, We as-
sume that a division cannot borrow resources from the outside. However, at date 0, it receives a

non-negative transfer ¢; from the headquarters. This transfer plus the division’s initial endow-

SWhile we do not model the relationship between headquarters and outside investors, we could think of it
retaining a fraction of the resources it gets back from the divisions at date 2 and passing through the rest to
outside investors. Any agency problems between headquarters and outside investors are subsumed into this
fraction, which we will take as exogenous.



ment, /\?_, is the total amount of funds available to division j for investment, and is denoted

by Aj.

1.1 Investment.

Each division can allocate its resources, A;, between two technologies of investment: a “good”,
potentially highly productive, technology and a “bad”, low productivity, technology. The terms

‘good’ and ‘bad’ are used in a relative sense, and from a social perspective.

1.1.1 The “good” technology

The good technology makes use of complementarities between the divisions. It is the reason
both divisions are together in the same firm. For instance, it could be a joint project between
the divisions which utilizes each division’s resources optimally. In the case of divisions that
are linked in a vertical chain, it could be investments that increase the co-ordination between
the divisions, enabling greater throughput. For divisions that have a common brand-name or
market image, it could be investment in quality.

There are two important features of the good technology. First, of course, it exhibits strong
complementarities. Intuitively, Gucci perfume division’s investment in quality has limited payoff
if, at the same time, the handbag division is running down the brand image. Similarly, an
assembly division’s attempt to maintain just-in-time inventory will come to naught if the supplier
division is unwilling to co-operate by making investments to permit on-time delivery. In sum,
any one division foregoing investment jeopardizes the benefits of the good technology. Formally,

i? dollars invested by division j in the good technology generates a payoff
(o, ~ 31511301)2'?, (1)

where o; is the return to underlying investment opportunities in the industry the division is in,
43 is a measure of complementarity and /},9 ,>0, is an indicator function equal to one if the “good”
investment of the other division is positive and zero otherwise. This form of complementarity
is clearly extreme and is chosen only to simplify the analysis. The main thrust of the analysis
survives with milder forms of complementarities.

The second feature of the good technology stems from the nature of complementarities; the



specific contributions of each division are not easily perceptible to the outside. When a joint
project does well, outsiders have a sense that each division must be contributing but do not
quite know who contributed what. The complementarities are, in a sense, hard to trace back
to individual investment. We capture this by assuming that the manager of division j can
only verify to the outside that he contributed ajzg to total output. The importance of this

assumption will be clear shortly.

1.1.2 The “bad” technology

The manager could also choose to invest in the bad technology. This could be thought of as the
kind of investment that a stand-alone firm in that industry would make (though see below), so it
does not make use of positive complementarities between divisions. The bad technology therefore
has lower returns than the co-operative good technology. However, it has two advantages. First,
since there are no complementarities, it does not depend on the kind of investment made by the

other division. So 2'2 dollars invested by division j in the bad technology generates a payoff

regardless of the other division’s investment. Without loss of generality, let ag s > aglp so

that the resource-weighted investment opportunities of division A are better. We assume that

(A0) 0<y <5

(A1) if Ag > A then 3 < %{%AB
(A0) indicates that the good technology has a higher return for the firm as a whole, while (A1)
is a technical assumption which is likely to be satisfled whenever the divisions are sufficiently
different in their resource weighted opportunities.”

The second advantage from the bad technology is its output (a; + ’y)ig’- is fully observable to

outsiders. Since +y is positive, for a given amount of investment by a division, outsiders think it

contributed more output if the division invested the amount in the bad technology.

7As we will see later, distortions arise only when divisions are sufficiently different in their resource weighted
opportunities, so this assumption will be satisfied for the cases of interest.



1.1.3 Generalization

It is obvious that from an efficiency point of view each division should invest all its resources in
the good technology, provided that the other division invests at least some resources in it. Yet,
from the divisional manager’s point of view, it may make sense to invest in the bad technology.
If she invests in the good technology, the only component of profits that outsiders can directly
attribute to her ability is a;A;, which is strictly less than what would be attributed to her if
she produced with the bad technology ((a; + ¥)A;). The good technology, thus, has a greater
private opportunity cost for the divisional manager in so much as it makes her less valuable in
the outside market.

This formalization is quite general. Co-operative (“good”) investments have a potentially
higher joint return but, in addition to making a division dependent on the co-operation of
the other division, also make the returns less directly appropriable by the division making the
investment. Non-cooperative (“bad”) investments have a lower joint return but the return is
more appropriable.

This suggests that the specific interpretation of good and bad technology we have chosen is
not important. So long as there is some link between divisions — which need not necessarily be
on the product market side — other interpretations are possible that will lead to qualitatively the
same results. For instance, we have assumed that the good technology requires both divisions
to invest for there to be benefits. Alternatively, one could assume that investment in the bad
technology by division j has negative spill-over effects on the good technology for division k
and thus reduces the latter’s return. For instance, the good technology may be safe while the
bad technology is risky. So division j's investment in the risky (bad) technology will raise
division k’s cost of financing the safe (good) technology, so long as lenders lend against all the
assets of the firm. Therefore, our model can be reinterpreted to apply to pure conglomerates
where the only link between divisions is managerial or financial, and there are no technological

complementarities between divisions.

1.2 Contractibility

Accounting controls can ensure that the funds transferred to a division are invested, but head-

quarters cannot control the type of investment that is made. Headquarters could try to bribe



the manager to undertake the right investment (as in Scharfstein and Stein (1996)), but this
would be of no help, because the investment is not contractible. Furthermore, for the reasons
discussed in the introduction, at date 0 headquarters cannot commit to a division of the future
cash flow. In particular, any incentive contract can be easily renegotiated ex-post. As a result,
each divisional manager retains an incentive to increase her future bargaining position.?

At date 1, however, after the uncertainty about the state that will prevail is resolved, it is
possible to strike spot deals, after bargaining, over the division of date 2 cash flow. Date 2 is
separated from date 1 only for expositional convenience, and these dates could be thought of as

very close together.

1.3 Bargaining

At date 1, thus, anticipated date 2 profits are divided between the various parties. We assume
the following bargaining game: First, the headquarters (which has the residual right of control
over the assets) bargains with the divisional managers. Then, the divisional managers bargain
between themselves. The bargaining at each stage takes the form of a simple game with the
following characteristics:

i) One of the players makes an initial offer (it is immaterial who this is). The other player
can accept the offer, reject it and exercise her outside option, or reject it and enter the final
round.

i7) In the final round, each player gets to make a last and final offer with some probability.
When we discuss power, the probability with which they can make this last and final offer is
the player’s power. If the offer is rejected, no surplus is produced.

The main feature of this bargaining structure is that each party is guaranteed at least the
value of her outside option. The outside option, however, becomes irrelevant to her equilibrium
payoff whenever the value of her option is small with respect to her equilibrium payoff in a

similar game without outside options (see Osborne and Rubinstein, 1990).

80ne could claim that if the headquarters promises a very large wage, this makes any outside option dominated
and, thus, eliminates the manager’s incentive to increase her bargaining position. Not only is this strategy very
expensive, but it may be infeasible. The high wage in the current position inside the firm could reveal to outsiders
the divisional manager’s value and make it a benchmark for her to generate higher offers. Thus, even a very high
wage may be unable to eliminate the manager's incentive to increase her bargaining position.



1.3.1 Outside Options

We assume that the divisional managers have accumulated some firm-specific human capital
and, thus, their best employment is in the current division. Their salaries in their current
position, however, are determined at least in part by their option to quit and go work for a
single segment firm in the same industry. Outside firms want to employ managers who are used
to managing the size of surplus that the firms produce. They will look to the manager’s past
record to verify that she is capable of this. The verifiable surplus produced by the manager
in the diversified firm is a;A; + ’yig’- (= +v(Aj — 'ig )) . So the manager who chooses the
bad technology produces greater verifiable surplus and, hence, has a greater outside option for
a given level of investment than if she chooses the good technology. Now we can solve the

bargaining game.

1.3.2 Bargaining between divisions and headquarters

We simplify the first-stage bargaining between the headquarters and the coalition formed by
the two divisional managers by assuming that neither party’s outside option is binding.® If we
also assume that the right to make the first offer is allocated with equal probability to both the

headquarters and divisions, then each side will obtain half of the total surplus, which is

| P 1 : .
55(231,151'3) = 5[ > oaph 52§I[i9_j>0] + (A =) (3)
J=A.B

1.3.3 Bargaining between divisional managers
We focus on how their half of the surplus is divided between the two divisional managers.
Outside options may matter here. If a manager quits and goes to work for the largest single

segment firm that will employ her. she will expect to get half the surplus after bargaining with

that single segment firm’s headquarters. So the manager’s outside option in the bargaining over

9This assumption de facto rules out any effect of the asset on the bargaining between divisional managers and
headquarters. In fact, investment may affect the total share appropriated by the management because it affects
the value of the asset. We abstract from this eflect, which is present both in a single segment firm and in a
multiple segment firm, to focus on an effect that arises only in multiple segment firms.

10



resources with the other division is?

] (4)

Now consider the bargaining between divisions. If one manager’s outside option is binding,
then she is paid that amount and the rest is retained by the other divisional manager. If
neither’s outside option is binding, then the total surplus is divided between the two managers
according to their bargaining power p; (clearly, both outside options cannot be binding at the
same time). Operationally, p; is the probability with which division j makes the first offer, so
that pg = 1 — p4. Practically, it is a measure of the relative power division 7 has within the
firm.

There is a vast literature in sociology on what determines power in organizations. For
instance, power could emanate from the control of critical resources (Emerson (1962)) or from the
way constitutional rules and procedures favor a certain organizational position (Weber (1968)).
Rather than go into the details (see Pfeffer (1981) for an excellent survey, and Rotemberg
(1994) and Rajan and Zingales (1996) for applications to organizations), we will examine the
implications of how the different ways in which power is allocated in the firm impinge on

investment allocations.

1.4 Sequence of events

To summarize, the sequence of events is as follows:

1.5 First Best

The headquarter’s initial pool of resources can be transferred to, and used by, any division. If so,
the first best is that the headquarters transfer its pool to the division with the most productive
good technology, and each division invest all its resources, JA;, in the good technology.

In what follows, we will examine how transfers and allocations are distorted away from the

first best, and how these distortions depend on the way power is shared in the organization.

10The specific constant of proportionality is not crucial, though it simplifies the analysis.

11



Figure 1: Timing

0 1 2
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Investments are made and Payoff

2 Equilibrium Implications

2.1 Necessary Conditions for Synergistic Investments

For a given investment by division B (i} and Ap — %), division A’s payoff is

1paS(@E%, %) if paS(e%,1%) > aara +v(Aa — %) and
(1 —pa)S(¥%,15) > apAip +v(Ap — %)
[@ada + (A4 ——ii)] iprS(igA,i%) < agrs+v(Aa —'L'i)

laadra +y(Xa = %) + (B + Big) s s 1is 0] if (1= pa)S(i,i%) < apAp + (Mg —i%).

1
2
1
2

These payoffs follow simply by inspecting whether a division’s outside option is binding or not.
They indicate that if division A’s outside option is binding, its payoff is decreasing in the amount
of funds invested in the good technology. Hence, division A will invest no funds in the good
technology (i = 0). Because of complementarity, when division A’s outside option is binding
and A does not invest in the good technology, division B’s payoff is decreasing in the amount
of funds invested in the good technology. Thus, divisions have the incentive to invest in the
good technology only if neither division’s outside option is binding. This point is central to our

results and we formalize it as:

Proposition 1 There ezists a Nash equilibrium where both divisions choose to invest in the

good technology if and only if

12



ap+
AAZ(%E—,,?—(aHm

aii s )AB (5)

and N
Qg4 —(« +
Ap > (L—sz (aa+8)

P )Aa. (6)

Conditions (5) and (6) can be rewritten as

(04 + B)Aa+ (ap + B)Ap > maz{GAT VA (@B +7)As

PA 1-pa

}- (7)

The left hand side of (7) is the total production of the diversified firm if both divisions invest
efficiently, while the right hand side is the maximum of the ratio of outside options to internal
power. Proposition 1 can be reinterpreted loosely as saying that each division’s internal power
should not be terribly out of line with its outside options for the divisions to invest efficiently. If
the headquarters could control the allocation of power within the diversified firm, then it could

achieve efficient investment by setting, for example, each division’s internal power equal to the

. . . . . _ (QA +'7)/\A . ..
relative value of its outside option (i.e., pg4 = CYET VS CIET)INS ). This ensures that condition
(7) is always satisfied. But we have ruled out its ability to enforce such a sharing rule. Let us
see how far this assumption gets us by exploring two plausible ways power is distributed and

the associated distortions.

2.2 Case I: The Egalitarian Organization.

Economists do not have good models to explain bargaining power; it is very hard to associate
the relative impatience that determines power in a Rubinstein game to a real life bargaining
situation. A natural starting point then (and consistent with much of the work in this area) is
to assume that both divisions have equal power in the inside bargaining (pa = %) We call this

the egalitarian organization for obvious reasons. Then (7) becomes

(aa+ B)2a+ (ap + B)Ap — 2 mar{(aa +v)A4, (g +v)Ag} > 0. (8)

The total endowment (including the funds at headquarter’s disposal), A4+ Ag, is a constant.
So for a given average value of a;A;, this condition is more likely to be violated the higher

the difference between the a;A;. Therefore, a mean-preserving spread in o;A; increases the

13



likelihood that (8) is violated.

Now suppose (8) is violated. Neither division will invest in the good technology. However,
headquarters may be able to improve incentives by allocating the funds at its disposal appro-
priately. Recall that the endowment, }A;, is the initial endowment, /\?_, plus any transfers from
headquarters, t;. So headquarters can alter endowments through transfers and change the in-
centive to invest. Let us rewrite the left hand side of (8) so as to make explicit the dependence

upon the headquarter’s transfer, ¢z to division B.
(@a+B) (MY +1-tp)+(ap+B8)(Ny +tp) -2 maz{(aa+)(A} +1-ts), (ap+7)(\F +ts)}. (9)

Using assumptions (A0) and (A1), (aa+7)Aa > (ap +7)Ap.}! Using this inequality to replace
the max function in (9), we find (9) is increasing in the headquarter’s transfer (differentiating,
we get —(ag + B) + (ap + B) + 2(as + ) which is positive). Thus, reducing the transfer to
division A and increasing the transfer to division B will make it easier to satisfy inequality (8).

So if (8) is violated at the initial endowment, the headquarters will transfer resources to
the division with the lowest a;\; so as to get both divisions to switch to the co-operative
technology. Of course, if (8) is not binding, headquarters will transfer resources to the division
that can invest it best, i.e., the one with the highest a;.

In summary, the problem with the egalitarian organization is that a division with good
opportunities does not enjoy commensurate internal power over joint surplus. It has little
incentive to choose the good technology unless the surplus is likely to be large relative to its
outside option. When headquarters transfers resources to the other division, it increases the
surplus that the division contributes to the common pool and makes it more attractive for
the first division to invest in the good technology. Another way of saying this is that ex post
organizational socialism leads to substantial ex ante inefficiency unless it is accompanied by ex

ante socialism.

"Putting the assumptions together, v < 34%-::—21:3“, hence (aa +v)Aa > (aB + 7)As.
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2.3 Case II: The Meritocratic Organization

Could the problem be resolved in a more meritocratic organization where inside power increases
as a division’s contributions to the good technology increase? As discussed above, so long as
the power function increases in a particular way, the problem disappears. But plausible power
functions are usually highly non-linear (see Skaperadas (1995), Hirshleifer (1989)). Interestingly,
these non-linearities typically force headquarters to transfer resources to the division with lower
opportunities again. This is what we show now.

Inside power is often (disproportionately) related to how much a unit contributes to the
organization, hence the adage “he who makes the cash makes the rules”. We assume a division’s
power over joint surplus is a function of its verifiable gross return to the good technology,

sj(= a;i%), so that
m(s4)
m(sa) + m(sp)

pa(sa,sp) = (10)

where m is a positive monotonically increasing function and we have suppressed the dependence
on i? . According to Skaperdas (1995), this is the most general power function satisfying a number

of plausible axioms.!? We further assume that

SA . SA .
A2 SA,8g) > ——if s4 > s and 54,88) < ———if s4 < spg.
(A2) pa(sa,sB) saiegioa>eB pa(sa,5B) it oglsa<ss
d? i
(A3) p2,4 >0 if s4 < sp.
ds%

(A2) ensures that power is disproportionately related to a division’s contribution when it
contributes more. (A3) indicates the power function is convex in power-seeking for the division
with a lower contribution. These properties are consistent with a variety of commonly used
power functions.!3

Given this setting, do both divisions in the meritocratic organization always invest in the

good technology?

"2The axioms are that (i) power sums up to 1 (ii) a unit’s power is increasing in its own power-seeking and
decreasing in the other’s power-seeking (iii) power does not depend on the identity of the player but only on
power-seeking. In addition, there are two axioms that apply to more-than-two player contests.

13The assumption is satisfied if, for example, m(s) = s™ with m > 1.
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2.3.1 The distortions in a meritocratic organization

The answer can again be no because the distribution of power in a meritocratic organization
will be quite different from the distribution in an egalitarian organization. In a meritocratic
organization, the division that is better endowed with resources or opportunities has a stronger
incentive to invest in the good technology, but the less well endowed division is no longer
protected by the egalitarian structure. It has a stronger incentive to withdraw and invest in its
outside option.

To see this, assume that a4 > ap so that division B has worse investment opportunities.

Using assumption (A2), the only possible binding constraint in (7) is

(ap +7)AB
T=pa() (1)

(ca+ B)Aa+ (ap+ B)Ag >

where the arguments of ps(:) are agd4 and agip.'*
Since pp(-) (=1 — p4) is increasing and convex in apApg , it is easily shown under weak
assumptions that a mean preserving spread in a;A; makes it harder for (11) to hold.!® If, in
addition, the power function is sufficiently variable at the point of initial endowments, a transfer
of funds to division B must make the condition less binding even though division B has worse
investment opportunities.'® Interestingly, in a meritocratic organization, it is the division that

is less well endowed in resources and opportunities that does not want to co-operate. But

the reason is the same; it has too little power internally. More interesting, the way to induce

ap+y)ig
1-pals)
55‘1—:—(77))3‘1. The first inequality follows from A2, the second because a4 > ag, and the third again from A2.
fsSince the total endowment, (Aa + Ag). is constant, the left hand side of (11) is constant under a mean
preserving spread. Differentiating the right hand side with respect to apAp and recognizing that a constant mean
requires asha + apAp = constant, we get the right hand side of (11) to be decreasing iff pg(1 + ﬂjﬁfg—)) —
(apAp+~AB){—pB1+pB2) < 0 where pg, is the derivative of B’s power with respect to A's weighted endowment
and pp2 is the derivative of B’s power with respect to its own weighted endowment, apAp. Since pg; < 0, the

. . . d(y A . - .
expression is negative so long as a—};’;‘—ﬁ% is not very large. This follows because convexity of pg ensures that

"This is because > (ap+y)iplaadaraniy) - (1+;7;)(0A/\A+a3)\3) > (1+;3;)(aAz\A+aB/\B) >

apiy

pe < agAip ppz. Finally, an obvious situation where 7%:—?{-’;‘:—) is not large (in fact, it is equal to zero) is when
the mean preserving spread is in a with A staying constant.
18 Differentiating the expression (as + 3)As + (ag +.3)Ag — "1_:::(.)‘) with respect to the transfer, we obtain

dep
—(aa—ag)+ 3—‘158112 [Q—B-p—B‘“—) —1]. The first term of this derivative is negative and the second term is sufficiently
positive to overcome the first term only if ﬁf}f‘- is large. If the power function is given by (10) with m(s) = s™,

then the expression in square brackets is mpa (1 + %ﬁ) — 1. Since p4 > 0.5, there is an m at which this expression
is positive. Since for any initial endowment, pp decreases in m, it must be that there is some m above which the
derivative is always positive, and allocating resources to division B makes it easier for (11) to hold.
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co-operation is to transfer resources to it, exactly the same solution as with the egalitarian

[

organization. The difference is that the transfer “works” here by giving the less-well-endowed

division more power and, hence, more incentive to invest appropriately.

2.4 Empirical Implications.

We now have to translate the theory outlined in the previous section into empirical implications.
A proxy for a division’s investment opportunities, «, is the Tobin’s g of the industry in which
this division operates at the time resources are allocated and investments made. A proxy for the
division’s initial resource endowment, )\‘]3_, is the size of the division’s assets (or sales). Then

our theory suggests that

Implication 1 A mean-preserving spread in the size-weighted Tobin’s g of its divisions increases
the likelthood that headquarters will allocate resources away from large (high /\?— ) and high q

(high o;) divisions towards small and low q divisions.

Of course, we do not argue that all resource transfer will be to the wrong division. If the
divisions are not too unbalanced, then resources will be put to their best use. This is in the
spirit of Stein (1997) who predicts that headquarters will re-allocate free cash from the lowest to
the highest q division. These “efficient™ transfers should also increase with increased diversity of
investment opportunities, exactly the opposite of Implication 1. Which effect is more important
in practice is ultimately an empirical question. which we address shortly.

We have argued that funds are allocated at the margin to low ¢ divisions in order to improve
the quality of the average investment decision and realize complementarities. If we correct for
the size of complementarities (for instance. by including firm-specific fixed effects), we should

find that firm value decreases in the size of funds that are thus re-allocated. Hence,

Implication 2 An increase in allocation of funds to low ¢ divisions, and away from high q
divisions reduces the value of a diversified firm relative to an equivalent portfolio of single segment

firms.

If both implication 1 and implication 2 hold, we have established a cost of diversity, i.e., the

size of inefficient capital allocations has to increase to maintain “peace” as diversity increases.

17



Finally, the resources headquarters has to transfer to the division that is less well endowed
may be insufficient to cause the latter to change its choice of project. Alternatively, it may be
better to channel the resources towards the high opportunity division and forego the chance of
realizing complementarities — it may simply be too costly to channel resources at the margin
to the inferior division in order to change project choice. So it is possible that value is lost
not just because of the resource transfer in the “wrong” direction, but also because potential
complementarities are not realized. Since the likelihood that complementarities will not be

realized increases with diversity, we have

Implication 3 The variance of the size-weighted Tobin’s ¢ has an adverse effect on the effi-

ciency of investments, and hence on value, even after correcting for the possible misallocation

of funds.

2.5 Caveats

Our simple model has a strong prediction that we have not encountered elsewhere: investment
and allocation distortions are most likely when divisions have diverse opportunities and re-
sources. We use the word “likely” because complementarities imply that an equilibrium where
neither division invests in the good technology is always possible. Our analysis simply indicates
when a better equilibrium is possible. However, if firms end up in the different equilibria at
random, our empirical implications still hold.

More important, throughout the empirical analysis we take the firm’s ex ante choice about
how diversified it should be as given. Since Baumol (1959) and Williamson (1964), a number
of papers have suggested that CEOs may have the desire to build empires, and others have
documented that diversifying takeovers are typically value decreasing. Thus the presence of
multiple divisions may be a result of agency problems at the headquarters, and may not be
value maximizing. However, we do not need to appeal to this to justify the existence of value
destroying conglomerates. The firm could have been formed at a date when the expected benefits
of diversification outweighed the expected costs. At any subsequent point in time, the diversity
of opportunities may be extreme and the distortions substantial, yet exit costs and the chance
that diversity will narrow — both because of the current allocation of funds and because of

mean-reversion — could keep the firm together.
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2.6 Related Work

It is useful to relate our model to the literature. Our formulation bears some resemblance to
Holmstrom and Milgrom (1991), in the sense that managers have a choice between tasks that are
differentially rewarded. They, however, do not focus on capital budgeting or ex ante mechanisms
such as capital allocation to change the reward system. More directly related is the work of
Meyer, Milgrom, and Roberts (1992), who argue that managers of divisions facing the prospect
of a decline or layoff (divisions with poor investment opportunities in our model) waste time
and effort in influencing the headquarters. This will make the diversified firm more inefficient
but it will not translate into mis-allocation of funds, because the headquarters is not fooled in
equilibrium.

Scharfstein and Stein (1996) ask why the headquarters of the diversified firm does not directly
bribe the managers of inefficient divisions in return for their refraining from rent seeking. They
conclude that if shareholders can control funds spent on investment better than funds spent
in bribes, the self interested headquarters effectively has two currencies with which to bribe
managers — investment funds (which by assumption have little value to headquarters because
shareholders control them tightly) and discretionary funds (which have high value because
shareholders do not control them). Clearly, headquarters chooses the lower cost funds with
which to bribe. With further assumptions, they establish that bribes flow to the division that
has less productive assets in place.

While Scharfstein and Stein ask the right question, their answer is not without problems.
Why can shareholders control investment allocations any better than discretionary allocations?
As Myers (1977) argues, almost all investment is discretionary and hard to contract on. Further-
more, their explanation raises the question of whether headquarters would mis-allocate hundreds
of millions of dollars in capital budgets in order to save a few hundred thousands in discretionary
budget.

By contrast, we assume that investment is hard to contract on. So all allocations are dis-
cretionary. Furthermore, instead of having a divisional manager trying to curry favor with top
management in the spirit of rent seeking models like Meyer, Milgrom, and Roberts (1992), and
Scharfstein and Stein (1996), we choose to focus on the manager trying to grab power through

self-serving investment. This follows the work by Shleifer and Vishny (1989). The difference in
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assumptions helps us explain the puzzle posed by Scharfstein and Stein. Headquarters cannot
bribe the managers privately to take the right investment because investment cannot be con-
tracted on. Also, headquarters is willing to channel large capital budgets to divisions with poor
opportunities simply to avoid even larger costs from divisions choosing poor investments.
Finally, both Meyer, Milgrom, and Roberts (1992) and Scharfstein and Stein (1996) suggest
that inefficiency stems directly from the presence of divisions with a low q. This is consistent
with what Berger and Ofek (1995) find. By contrast, our model has a specific prediction about
how diversity in means and opportunities across a firm’s divisions leads to inefficient cross-
subsidy. Other than in previous theoretical work by Rajan and Zingales (1996), we do not think

this prediction is found elsewhere, nor has it been directly tested.

3 The Sample and Tests

Since 1976, the Statement of Financial Accounting Standards 14 (SFAS 14) requires publicly
traded firms to break down their activities in major lines of business. Specifically, distinct
segments that account for more than 10 percent of consolidated profits, sales, or assets, should
be separately reported. Since June 1997, SFAS 131 requires the primary breakdown used by
management in defining segments to be the enterprise’s operating segments. The intent is
to follow the management approach of reporting which implies that management should report
segment information according to how the firm internally organizes business activity for purposes
of allocating resources and assessing performance (see Danaher and Francis (1997)). Clearly,
the divisions in our model are meant to be distinct operating segments, and this is the kind of
data we need. Unfortunately, SFAS 131 comes too late for our study.

To get a sense of the correspondence between segments and divisions, we chose ten firms
in alphabetical order from the list of Compustat firms that report multiple segments. We then
compared the segment description in the 1993 Annual Report with the Corporate Yellow Book
of Who's Who at Leading U.S. Companies. which lists organizational structure. For eight of the
ten firms, the segments represent distinct organizational units (divisions, groups, or separately
incorporated subsidiaries) or the aggregation of such units in similar industries. For example,
with Allied Signal the three segments reported are Aerospace, Automotive, and Engineered

Materials. They correspond to three major subsidiaries of the company: Allied Signal Aerospace,
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Allied Signal Automotive, and Allied Signal Engineered Materials. Of course, not all diversified
firms had such distinct and readily identifiable divisions. The two exceptions in our small sample
were Alberto-Culver and Agway. Alberto-Culver reports three segments: one is identifiable with
a separately incorporated subsidiary, the second with a division having as a head a senior vice-
president, while the third could not be identified. The only firm with a reported segment
structure bearing no correspondence to the organizational structure is Agway, which is a co-
operative. However, to the extent that the co-operative consists of distinct firms/producers in
different industries, it should be amenable to our analysis.

In sum, apart from adding noise, there is no reason why this imperfect correspondence
between organizational structure and segment structure should bias our tests.

An additional problem of business-segment data is the lack of consistency in reporting from
year to year. SFAS 14 leaves some discretion in how to break down a company’s activities. Firms
can use this discretion strategically. We address this problem in three ways. First, models of
strategic reporting typically have firms manipulating numbers such as earnings and sales rather
than assets. Therefore, for much of the analysis, the only data items reported by segment
that we use are the segment’s assets and capital expenditures. Second, we ensure that no data
item is calculated from data spread over multiple years. For example, we compute beginning-
of- the-period assets as end of the period assets minus capital expenditure plus depreciation,
rather than as the previous period end-of-the-period assets. While this does not account for
asset disposals, we verify that our analysis is robust to dropping observations where disposals
are likely to be large. Finally, we include firm specific fixed effects in much of our analysis to

account for differences in segment reporting between firms.

3.1 The Sample

Segment data are obtained from the Compustat Business Segment Information data base over
the 1979-1993 period. Both the active and research files are employed. The segment files contain
detailed information on 108,050 firm-segment-years from 1979 to 1993. For each segment, we
extract the book assets, sales, the level of capital expenditures, and the primary SIC code.

We compute q ratios for each firm using the Lindenberg and Ross (1981) methodology and

the specific assumptions of Hall, Cummins, Laderman and Mundy (1988). Because q ratios
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cannot be computed for firms with operations in the financial services industries (SIC code
starting with 6), firms with any segments in these industries are excluded from our analysis (see
Houston, James and Marcus (1996) for an analysis of internal capital markets in banks).

Since a segment’s Tobin’s q is not directly observable, the segment is assigned the q ratio
of the industry in which it operates. Industry q ratios are the asset-weighted average ratios
for single segment firms that operate in the same 3 digit SIC code as the segment.!” To avoid
problems with outliers, this variable as all the other variables we compute are winsorized at the
1st and 99th percentile of their distribution.

Table 1.A reports the summary statistics for the sample of multiple-segment firms. Table 1.B
compares the main variables of interest for firms with single segments and firms with multiple
segments (diversified firms). We will return to this table repeatedly as we describe how the

measures are constructed.

3.2 Allocation of Funds in a Diversified Firm

Our first objective is to measure the allocation of funds in a diversified firm. We do not know
what component of total funds generated internally and raised externally is under the control
of headquarters. Therefore, we develop different proxies for the funds allocated.

One measure of funds allocated is the segment investment ratio which is the capital expen-
diture to beginning-of-period asset ratio. We compute this for segments in low q industries
and high q industries. In the first part of Table 2.A, segments are defined to be low q if the
beginning-of-period industry q for that segment is below 1 and high q if they are above 1.18 On
average, diversified firms invest substantially more as a fraction of assets in segments with poor
opportunities than in segments with good opportunities (0.038 vs 0.032) and this difference is
statistically significant at the 19 level. Another measure of allocations is the capital expendi-
ture to assets ratio in a segment minus the capital expenditure to assets ratio for the whole firm.
This measure, which we term ‘firm adjusted’ in the table, reflects how much more the segment

gets relative to other segments in the firm if funds were allocated to equalize investment ratios

17 Alternatively, we could define the industry q ratio as the median ratio for single segment firms that operate
in the same 3 digit SIC code. All the results are unchanged.

18\We are interested in the segment’s incentives at the time capital expenditures are chosen, therefore, we use
the Tobin’s q computed at the beginning of the year.
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across segments. Again, more goes to segments with low q than segments with high q (0.0034
vs 0.0031). This suggests there is more to capital allocation than the simple burden sharing
argument outlined in the introduction.

Of course, it may be that the segments that we have identified as low q require high invest-
ment (contrary though this may seem to the ¢ theory of investment). One way to check this is
to subtract the value-weighted investment ratio for (single-segment firms in) the industry from
the investment ratio for the segment. The results are even more dramatic than earlier, as would
be expected if, consistent with ¢ theory, high q single segment firms invested more than low q
single segment firms. Relative to the industry norm, the diversified firm invests much more in
low q segments than in high q segments (0.006 vs 0.002).

Finally, a diversified firm may invest more than the industry norm in each of its segments,
perhaps because it can raise more funds than stand alone firms. To correct for this, our last
measure is the segment’s industry adjusted investment ratio minus the industry adjusted in-
vestment ratio averaged across segments of the firm. Again, this measure shows relatively more
funds allocated to low q segments than high q segments (0.001 vs -0.001).

All these measures suggest the diversified firm allocates more to segments with poor oppor-
tunities than segments with good opportunities. Of course, by comparing the segment’s q to 1,
we have focused on the absolute level of opportunities rather than the relative level of oppor-
tunities. Our model says that headquarters will allocate more to segments with relatively the
poorest opportunities in the firm. So in the bottom half of Table 2.A, we compare allocations
to segments with q above the asset-weighted mean ¢ for the firm and segments with q below
the mean. Except for the second measure discussed above (where the difference is statistically
insignificant), relatively low q segments are allocated more than relatively high q segments.

In summary, diversified firms allocate more funds to divisions with poor opportunities. Our
theory suggests that the allocations should increase as the diversity of opportunities within
the firm increases. Since the predictions are in terms of a mean-preserving spread, we will
use measures of variability standardized by the mean. Our main measure will be the weighted

coefficient. of variation of the segment qs.! In Table 2.B, we see that the difference between

9This is computed as

N M(qJ ~q)?

Coefficient of variation =
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allocations to low q segments and allocations to high q segments is higher when the coeflicient of
variation for a firm is above the median for diversified firms than when it is below. So not only
do diversified firms allocate more to low q segments, but the extent of this allocation increases in
the diversity of weighted investment opportunities faced by the segments. We test this relation

more formally later on.

3.3 Value Added Through Allocation.

We use the industry adjusted investment ratio as our measure of funds allocated by headquarters
to a segment for two reasons. First, the resources invested by a single-segment firm in the same
industry may be the best proxy for the resources at the command of a segment in a diversified

firm.20

So the industry adjusted investment ratio is probably a closer proxy to the funds
allocated (or removed) by headquarters than our other measures.

Second, this measure will be particularly apt when we compare the valuation of diversified
firms with that of single segment firms.?!

To aggregate the industry adjusted investment ratio across the segments of a diversified
firm, we need to attach a value to each allocation. This, in turn, is essential for discussing
cross-subsidies. One way of ascribing value is to multiply the funds allocated to a segment by
the amount by which the industry q of the segment exceeds the weighted average q of the firm.

We then obtain

_ I ISS
X5-1BAi(¢ ~ D(gx; ~ Baw)

Relative Value Added by Allocation = ,
BAy

(12)

where subscript j refers to segment j of the diversified firm, subscript d refers to the entire

diversified firm, superscript ss refers to the corresponding single segment firms, n is the number

where subscript j refers to segment j of the diversified firm. n is the number of segments in the diversified firm, d
refers to the diversified firm as a whole, BA is the beginning-of-period book value of assets, g is the asset-weighted
average Tobin's q of single-segment firms that operate in the 3-digit industry, and § the asset-weighted average
Tobin’s q across the segments of a diversified firm.

2°We could determine the cash flow a segment generates as a proxy for the resources it controls. The problem
is that this neglects its borrowing capacity, which may be substantial. Furthermore, to the extent that cash flows
are more subject to manipulation and strategic allocation than assets, we are less confident in them.

210ne could go further and use the industry and firm adjusted investment measure. All the results are qual-
itatively and statistically similar. The reason we use only industry-adjustment is that the value effects of this
measure are more easily interpreted.
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of segments in the diversified firm, BA is the book value of assets, segment g is the asset-
weighted average ¢ of single-segment firms that operate in the 3-digit industry, g the weighted
average segment g across the segments of the diversified firm, I is capital expenditure, and
-EI/J:; is the value-weighted capital expenditure to assets ratio for the single segment firms in the
corJresponding industry.??

This measure summarizes two fundamental aspects of allocations : i) how many dollars are
allocated overall to investment in a segment relative to the industry norm ; i¢) how much value
does the allocation add. It is, in a sense, a covariance between the investment ratio and invest-
ment opportunities.23 A positive covariance, indicates that funds move towards segments with
better opportunities, while a negative covariance indicates they move in the wrong direction.
In a diversified firm, this measure increases if the firm invests more than the industry norm in
segments with above-average q and less than the industry norm in segments with below-average
q. By construction, this measure is zero for single-segment firms. Alternatively, as a measure
of absolute value added through allocation we multiply the excess investments by the difference
between the segment Tobin’s q and one.

Implication 1 of our model is in terms of relative, not absolute, investment opportunities.
Thus, we will mainly use the relative measure when we test it. By contrast, the absolute measure
has a more direct connection to value. Thus, we will mainly use the absolute measure when
we test the implications for value. Of course, we will check that both absolute and relative
measures work.2

In Table 1 we present the summary statistics for our proxy for value added. Both the mean
and the median of the relative value added through allocation are negative and statistically
significant at the 1% level for diversified firms, though the median is close to zero in magnitude.

The value for single segment firms is. of course, zero. For the absolute level of value added,

22\We deflate capital expenditures by assets rather than by sales because assets give a better measure of the size
of a segment. In fact, the segment sales reported in Compustat are only external sales. Thus, the size of segments
with intra-company sales is under-reported. Also, we use the value-weighted capital expenditure to assets ratio
for single segment firms, but the results hold even with the median ratio in the industry.

231t is not exactly a covariance because we subtract the industry weighted average investment rather than the
average investment in the firm.

?4To see why the absolute value added is a better measure of the value effects of allocation consider the following
example. A diversified firm, composed of two high-q segments, invests more than single-segment firms in both
segments, but relatively more in its lower q sector. The relative value added by allocation for this firm would be
negative, although the firm invests more (and thus should be worth more), than its single-segment counterparts.
The absolute value added, instead, properly reflects the superior investment policy of the diversified firm.
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the mean is higher for multiple segment firms though not statistically so, while the median is
statistically lower. While this further reinforces the evidence that diversified firms allocate funds
inefficiently, it also indicates that the variation in allocation patterns across firms is probably
as interesting as the level.

Value added by allocation can be negative either because diversified firms invest less than
single segment firms, or because they allocate relatively more to segments with poor opportuni-
ties. We can rule out the former explanation because the average industry adjusted investment
in the segments of diversified firms is greater than for single segment firms. We are left with
the latter explanation.

With this summary measure of the efficiency of allocation of funds in a diversified firm,
we can proceed to test the theory. Implication 1 suggests that the efficiency of the allocation
of funds (and thus of the investment policy) of a diversified firm is negatively related to the
diversity in the investment opportunities of the various segments. Therefore, when we estimate

the following specification

Value Added through Allocation, = a + $1Coef ficient of Variationi(q) + €, (13)

where ¢ is the firm and ¢ is the date, we expect §; < 0.

3.3.1 Regression Results

Table 3.A reports the estimated coefficients and heteroskedasticity-robust t-statistics of specifi-
cation (13) estimated in various ways. Since the coefficient of variation can only be computed
for multi-segment firms, the sample is restricted to these.

The first column contains the estimates obtained using a single cross-section in the middle
vear of the sample, 1986. As predicted. a higher coefficient of variation of segment qs translates
into a lower relative value added. This relation is statistically significant at the 1% level.

The result is similar if we pool all the cross-sections and we insert year dummies (second
column). These estimates, however, may suffer from two problems. First, it is possible that
what we are capturing is simply a firm-specific effect which happens to be correlated with the
coefficient of variation of Tobin’s q. To eliminate this possibility, we re-estimate specification

(13) using fixed firm-specific effects in addition to the year dummies. The coefficient estimated
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with fixed effects (third column) is almost twice as large as the OLS estimate, suggesting that
there is a correlation between the firm specific effects and the coefficient of variation in segment
gs.

Second, even after controlling for firm-specific and year-specific effects, it is possible that
there are common factors in the residuals. If this is true, observations arising in any single year
are not independent (the variance-covariance matrix of the residuals is not diagonal) and, thus,
the standard errors computed in the usual way are biased downwards. One easy way to correct
this problem has been developed by Fama and MacBeth (1973). It consists of estimating a series
of cross sectional regressions and then computing the statistical significance by using the time
series average and standard deviation of the estimated coeflicients.

To compute Fama-MacBeth standard errors in a fixed-effects model, we first subtract the
time series average for each variable and each firm. Then, we estimate a series of cross sectional
regressions with the demeaned variables. Finally, we use the time series standard deviation of
the estimated coefficient to compute statistical significance.?® We call this method fixed effect
Fama-MacBeth (FEFM).

The last column of Table 3.A reports the coefficient estimates obtained using FEFM. The
magnitude of the coefficient is identical to the fixed-effects estimate and the effect is still statis-
tically significant at the 1% level.

Thus far, we have simply examined statistical significance. The magnitude of the effect
is also large. Using the FEFM coefficient estimate, a one standard deviation increase in the
coefficient of variation decreases value added through allocation by 0.0021. This is one third of
the inter-quartile range of the value added by allocation for diversified firms.

In what follows we will mainly use the fixed-effect estimate which we think is particularly ap-
propriate for a number of reasons. First, firms differ in how much their organizational structure
corresponds to reported segments. Second, firms differ in the extent of complementarities be-
tween segments. Therefore, cross-sectional differences between firms are likely to be very noisy
which explains the low R? in the first and second column. If we assume that neither organiza-
tional structure nor complementarities change much over time, the introduction of firm-specific

effects absorbs these. The fixed effect coeflicient estimate then measures how much value added

2°We thank Eugene Fama for suggesting this two-step procedure.
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changes in response to time-series variation in the dispersion of opportunities for a firm.

Finally, one might be concerned that the presence of the divisional q both in the proxy
of value added (our dependent variable) and in the coefficient of variation (our explanatory
variable) might cause some spurious correlation. If we regard our value added measure as
a covariance between segment gs and industry adjusted investment, then an increase in the
variance of q should increase rather than decrease the value added by allocation. Nevertheless,
we cannot a priori exclude less obvious spurious correlations.

For this reason, we simulate the segment investment levels, compute our value added measure
with these, and re-estimate specification (13).26 The average coefficient obtained across 5,000
simulations is -.0005. Our actual estimate falls below the first percentile of the distribution of

simulated coefficients.

3.3.2 Robustness Tests

Table 3.B reports the results of some robustness tests. Column I shows that results are econom-
ically and statistically the same if we use the absolute, rather than the relative, value added by
allocation as our dependent variable.

Columns II and III show the robustness of our results with respect to different ways of
measuring the diversity in the investment opportunities. In column II we measure the diversity
by the standard deviation of the investment opportunities, and control separately for the mean.?”
The results are similar.

In the third column, we report the estimates when we use the difference between the highest
and the lowest segment q divided by the average q as a measure of variability. Diversified firms
with a higher range of segment gs tend to mis-allocate their investments more and this effect
is statistically significant at the 1% level. The negative relation between variability and value

added through allocation, thus, does not seem sensitive to the measure of variability used.

26We randomly draw the deviation of segment investments from the industry median from a x? distribution
with the same mean and standard deviation as the original distribution (we chose the x? because of the fat right
tail of the actual distribution). We, then, compute the value added measure with the actual q data and the
simulated investment data. Finally, we estimate specification (13) with these data.

2"The theory is somewhat ambiguous on whether it is the dispersion in weighted opportunities or the dispersion
in opportunities keeping weights constant that is the relevant independent variable. It turns out that the results
do not depend on whether we use the weighted coefficient of variation of segment gs (this is what we report), the
coefficient of variation of weighted segment gs, or the coefficient of variation of equally weighted segment gs. We
choose to report the first one because it corresponds to a standard statistic.
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Because of possible concerns about the strategic manipulation of business-segment data,
we want to make sure that our results survive when we restrict the sample to companies with
stable segments. For this reason, we compare the beginning-of-period assets (as computed from
the end-of-period assets minus capital expenditures plus depreciation) with the end-of-period
assets reported for the previous period (e.g., we compare 1987 assets computed from reported
1988 data with reported 1987 assets). If the two numbers differ by more than 15% in any of
the segments we drop the entire firm. With the remaining sample we re-estimate the basic
specification in column IV. The estimates are substantially unchanged.

Morck, Shleifer, and Vishny (1990) find that the returns to acquirers are more negative when
they buy into unrelated lines of business. Thus, our cost of diversity might be interpreted as a
manifestation of the same phenomenon: investments are less efficient in firms that are unfocused
and diversify into unrelated businesses.

While the two explanations are related, they are not the same. For example, General
Electric is highly diversified in terms of businesses, but has a policy that typically ensures
similar investment opportunities to all divisions. Our theory may explain why it is successful
despite its lack of focus. To disentangle the effects of diversity in opportunities from lack of
focus, we include a proxy for focus: the number of different two digit SIC codes spanned by
the segments of the diversified firm. While crude. this measure does provide a sense of how
unrelated the segments of a diversified firm are.

Column V reports the fixed effect estimates obtained when both proxies are inserted. The
estimated effect of the coefficient of variation in q is virtually unchanged. The impact of the
number of SIC codes is positive, but not statistically significant. Thus, it seems that the diversity
of investment opportunities is not a proxy for the lack of focus. Finally, the result is unchanged

if we control for firm’s size and leverage (column V1),

3.3.3 A Deeper Look at the Relation

In Table 2, we documented that an increase in variability of opportunities increases allocations to
low ¢ segments. The way we computed allocation there may obscure some of the relation between
fund allocation and the variability of investment opportunities. For instance, an increase in

variability of opportunities will allow headquarters greater scope to re-distribute from the low g
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segments to the high q segments (as in Stein (1997)). This effect may be present but outweighed
by inefficient cross-subsidies. To unearth this possible effect, we examine in greater detail the
way allocations take place by classifying it into two parts.

The first, the efficient component, sums all funds allocated in the “right” direction, i.e.,
we sum the investment ratios in excess of the corresponding industry level in segments with a
q above the firm’s average q, and investment ratios below the corresponding industry level in

segments with a q below the firm’s average q. So

I
Ljepabs(gg; — i) BA;

E f ficient Component of the Allocation = BA , (14)
d
188 . ISS
where P is the set of segments where 'Elij - 3;/113? >0and g > g, or gjjg — F}Ia? < 0Qand g <q,

and abs(z) is the absolute value of z.

Correspondingly, the second inefficient component measures the allocation of funds in the
wrong direction, i.e., we sum the investment ratios in excess of the corresponding industry
average in segments with a q below the firm’s average q, and the investment ratios below the
corresponding industry average in segments with a q above the firm’s average q.2® Stein’s
theory would suggest that the efficient component should be positively related to the coefficient
of variation in ¢ and would say nothing about the inefficient component. Our theory would
predict that an increase in the coefficient of variation would reduce the efficient component and
increase the inefficient one.

In Table 3.C these two components are separately regressed on the coefficient of variation
of segment gs. Contrary to Stein’s (1997) prediction, the efficient component of the allocation
is negatively related to the coefficient of variation of segment gs. Similarly, the inefficient com-
ponent of allocation is significantly positively related to the coefficient of variation of segment

gs, as implied by our model.

28We do not weigh the deviations of investments from the industry median by g; —§ because this could induce a
positive (negative) correlation between the efficient (inefficient) component of the reallocation and the coefficient
of variation of segment gs. Suppose, for instance, that all the deviations of investments from the industry median
are equal in absolute value. Then, the efficient component of the allocation is nothing but the sum of abs|g — gi,
which is positively correlated with the standard deviation of segment ¢gs. Thanks to Glenn Ellison for pointing
this out.
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3.4 The Effects of Allocation on Value

Thus far, our results only suggest that the extent of cross-subsidization is correlated with the
variability in segment gs within a diversified firm. These results do not necessarily indicate
that value is being destroyed. For instance, our measure of value added may simply indicate a
well-functioning capital market. High q stand-alone firms can raise funds outside while low g
stand-alone firms cannot (as suggested by Lang, Ofek, and Stulz (1996)). Therefore, diversified
firms will invest as much as the industry median in high q segments and more in low q segments,
and our value added measure will be negative even though value is not being destroyed. By
contrast, our theory suggests that it is harder to get a set of diverse segments to co-operate,
and more funds have to be mis-allocated in order to ensure this. Diversified firms should be
discounted more in value relative to single segment firms, ceteris paribus, when more funds have

to be mis-allocated in order to elicit co-operation. This is what we now test.

3.4.1 Measure of Relative Value

To measure the relative value of a diversified firm vis-a-vis a portfolio of single-segment firms,
we use the excess-value measure introduced by Lang and Stulz (1994). This is computed as the
difference between the market value of a diversified firm and a portfolio of single-segment firms

in the same 3-digit SIC code. Formally,

J\[Vd i BAJ
RVA; = YBAs

FExcess Value =

(15)

where MV, is the market value of the assets, RV"A; is the replacement value of the assets
of the diversified firm, and g; is the asset-weighted average Tobin’s q of single-segment firms
that operate in the 3-digit industry of segment j. Our procedure mimics the valuation method
employed by Lang and Stulz (1994) but for the fact we use the asset-weighted average, rather
than the equally-weighted average, Tobin's q of single-segment firms. We choose the asset-
weighted average because of concerns about the possible bias created by small single-segment
firms with large growth opportunities and, thus. very large Tobin’s gs.

The average excess value for single-segment firms is 7%, while the average excess value for

multiple-segment firms is -9.6% (Table 1.B). The difference between these two figures represents
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the diversification discount (Lang and Stulz, 1994, Berger and Ofek, 1995, and Servaes, 1996).
It can be interpreted as the reduction in value caused by diversification, but it is also consistent
with the claim that firms with lower growth prospects (and thus lower Tobin’s gs) choose to
diversify (Lang and Stulz, 1994, Hyland, 1996). Since we will correct for firm-specific effects
in much of our analysis, our analysis goes through even if the discount is partly a result of the

latter effect.

3.4.2 Regression Results

Implication 2 indicates that the magnitude of the diversification discount should be related to

the distortions in investment policy.?® Thus, in estimating

Ezxcess Valuey = a; + BoValue Added by Allocation; + vy, (16)

we expect 32 > 0. Table 4.A reports the estimates of (16) using various econometric techniques.
The first column is a simple cross section for 1986 (the middle year of the sample) estimated by
OLS, the second is a pooled regression estimated by OLS, the third is a pooled regression with
fixed-effects, and the last one is a pooled regression estimated with FEFM.

We report all the estimates for completeness but, for reasons stated earlier, we regard es-
timates obtained using firm fixed-effects as the most reliable. Regardless of the estimation
procedure, better allocation leads to higher excess value (lower discount) for a diversified firm.
Except for the single-year cross-section, this effect is statistically significant at the 1% level or
better. Using the FEFM estimate, one standard deviation increase in value added by allocation
leads to approximately a 7% increase in excess value. This is about 10% of the inter-quartile

range of excess value.

29Consider, for simplicity, a setting where the firm invests only once. The q of a single-segment firm in industry
j equals the present value of profits generated by its asset in place plus its investment times the industry q minus
one: ¢*° = PBVA’?,ZS + (g; — I)BI—;;. The q of a segment of a diversified firm would be ¢¥ = %j—] +(g; — 1) B’:JJ ,
where dj is the industry-j segment of a diversified firm. If we subtract from the value of a diversified firm the value
of a portolio of single-segment firms in the same industry (appropriately weighted) we obtain ¢ - E;l w;q;° =

dj PV A% d; 1%° . . . . .
PBVA/?i] _ Z;‘ﬂ Wy A +Z;‘=1 w;{g; — 1) Erj‘?]_ — 54+ )» where wj is the proportion of assets in segment j. This
3 J

. . . d) PV A%® . . . ..
expression is exactly (16), with a; = £¥A42 _ 57" 4, ——2- and B2 = 1. In a multi-period setting, a similar
P y BAD j=1"7"3 BA P g

relationship can be derived where 32 includes both the discount factor and the persistence of the deviation of
segment investment ratios from those of single-segment firms.
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In this case also, a possible concern is a spurious correlation generated by the fact that
the segment gs are present both in the excess value measure (our dependent variable) and in
the value added measure (our explanatory variable). For this reason, we simulate segment gs
and re-compute the excess value measure with the simulated data.3? The average coefficient
obtained across 5,000 simulations is 0.0007. Our actual estimate falls above the 99th percentile

of the distribution of simulated coefficients.

3.4.3 Robustness Tests

Table 4.B shows the robustness of our results to variations in the basic specification (all the
estimates are obtained by using fixed effects and calendar year dummies). The relation exists,
albeit weaker, if we use as explanatory variable the relative, rather than absolute, value added
through allocation (column I). The same can be said if we restrict the sample to firms whose
reported beginning-of-period assets for each segment did not differ from computed beginning-
of-period assets by more than 15% (column II}) .

A possible concern is that more valuable (higher q) firms are likely to invest more. Since we
do not observe the true segment gs, diversified firms with higher-q segments may both be more
valuable and invest more, hence, the positive correlation between value added and value.

There are two reasons why we regard this possibility as unlikely. First, the value added
measure is not a measure of how much a firm invests, but of how much more it invests in its
higher-q segments relative to its lower-q segments. Second, if unobserved gs were the source of
the correlation, the estimated coefficient of value added should drop in magnitude when we insert
a direct measure of industry adjusted investment by the firm in its segments (this should be a
proxy for the true gs). In fact, when weighted average industry adjusted investment is controlled
for in column III, the magnitude and the statistical significance of the estimated coefficient for
value added is qualitatively similar to the fixed effects estimate reported in Table 4.A. The results
remain unchanged when we control for firm size and leverage (fourth column of Table 4.B).

Finally, in the last column of Table 4.B we decompose the value added measure also into

30Gince we do not observe the actual segment gs, but only their average (the q of the diversified firm), we
calibrate the sampling distribution of segment qs so that the distribution of simulated firm qs matches the
observed distribution of the gs of diversified firms in its shape (we use a chi-square) as well as in its mean and
standard deviation.
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an efficient and inefficient component. We define the value added by eflicient allocation as
the sum of investments in excess of the industry mean made in segments with a q above one
multiplied by (¢—1) and investments below the industry mean made in segments with a q below
one multiplied by (¢ — 1). So this number is always positive. The value added by inefficient
allocation is the complement and is always negative.

The efficient component has a small positive but statistically insignificant coefficient, while
the inefficient component has a large positive and significant coefficient (the inefficient compo-
nent is a negative number and, thus, an increase in its magnitude leads to a decrease in the
excess value of a diversified firm). Interestingly, the adverse effect of inefficient allocations is
an order of magnitude bigger than the effect of eflicient allocations. Since variability in g¢s in-
creases inefficient allocations relative to efficient allocations (Table 3.C columns I and II), this
suggests that the actual impact of diversity on value is bigger than that suggested by the basic

specification.

3.4.4 An Alternative Measure of Value

Finally, there may be some concern that, despite our evidence from the simulations, the presence
of Tobin’s q on both sides of the regression may induce some spurious correlation. One way
to address this concern is to compute the excess value of a diversified firm, using a different
methodology, which does not rely on the use of Tobin’s q. Following Berger and Ofek (1995),
we measure excess value as the difference in the market-to-sales ratio of a diversified firm from

the market-to-sales ratio of a weighted portfolio of single-segment firms.3! Formally,
EV ="

where MV is the market value of assets, S is the value of sales, n is the number of segments
in the diversified firm, (%) ; 1s the sales-weighted-mean market-to-sales ratio of single-segment
firms in the same three-digit industry, subscript j refers to segment j.

Using this alternative measure of excess value we re-estimate (16) and (17). As Table 5

shows, both the economic and statistical significance of the results is similar.

31 As Berger and Ofek (1995) do, we drop all the firms with total sales less than $ 20 million.
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3.5 Independent Adverse Effect of Diversity on Value

We have shown that diversity of opportunities adversely affects the allocation of funds, and the
allocation of funds affects value. Lastly, we would like to show that diversity has a direct effect
on value. One way to do this is to directly regress excess value against measures of variability.
Since value should reflect expected future costs of diversity, the contemporaneous measure of
variability of opportunities is likely to be more relevant. In Table 6A, we find indeed that there is
a negative and statistically significant relation between value and variability, which is robust to
the way variability is specified. A one standard deviation increase in the coefficient of variation
leads to a decrease in excess value of 2 percentage points. This effect, however, is a combination
of the direct effect of diversity on firm value and the earlier estimated indirect effect through
the allocation of funds.

We want to see if diversity has an adverse effect on value even after correcting for its effect
operating through the allocation of investment. Thus, we want to measure the direct effect

which amounts to testing if 6 < 0 in

Excess Valuey = o+ 6, Value Added by Allocationy + 62Coef ficient of Variationi(q) + 0.
(17)
However, since value added is itself a function of the coefficient of variation of industry g¢s (see

equation (13)), estimating (17) corresponds to estimating

Ezcess Value,y = a + 816y + vCoe f ficient of Variation,(q) + nut, (18)

where v = §,81 + 62. Thus. to test for a direct effect we have to estimate (13) and (18)
simultaneously and test whether & = ~ — é;.3; < 0 using a Wald test. In Table 6.B we report
the estimates of (18) using the seemingly unrelated regression method. We do not report the
estimates for (13) because they are very similar to the ones presented in Table 3. The last two
rows of Table 6 report the estimates of the direct effect of the coefficient of variation on value
(i.e., 62) and the p-values for the chi-square test.

As the first column of Table 6.B shows. the coefficient of variation has a negative direct
effect on the excess value of a diversified firm even after correcting for its effect through the

value added by allocation. Interestingly, the direct effect is much larger than the indirect
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one through the mis-allocation of funds. A one standard deviation increase in the coefficient of
variation decreases value directly by one percentage point and indirectly (through mis-allocation
of funds) by about one third of a percentage point. The former coeflicient is, however, measured
imprecisely and is not significant at conventional levels. The magnitudes, however, suggest that

the mis-allocation of funds cannot be the entire cost of diversity as implied. by our model.

4 Conclusions

Our intent in developing the theoretical model that begins this paper is to see how much
mileage we can obtain from changing the assumptions of the traditional models of intra-firm
hierarchies. Using a simple framework, and what we think are plausible, but admittedly strong,
assumptions on how power is distributed within firms, we obtain a strong implication about the
costs of diversity.

We then take this to the data. We confirm the suggestion in previous work that diversified
firms mis-allocate funds. More novel, we show that the extent of mis-allocation is related to the
diversity in opportunities facing the firm’s segments, and that this mis-allocation affects value.
Finally, we show that diversity has an effect on value, as predicted by our model, over and above
the mis-allocation that has been the focus of the past literature.

We think the paper points to the rich dividends in going beyond the traditional single-
manager view of the firm, and subjecting the firm’s internal organization to further scrutiny.
New empirical predictions emerge when an organization’s internal conflicts are modeled. That
the empirical predictions can systematically be tested, we hope, is convincingly demonstrated

by this paper.
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Table 1:

Summary Statistics

Tobin’s q is the ratio of the market value to the replacement value of assets, computed using the Lindenberg
and Ross (1981) methodology and the specific assumptions of Hall, Cummins, Laderman and Mundy (1988).
Market-to-sales ratio is the ratio of the market value of the firm to net sales. Following Berger and Ofek (1995) we
eliminate all irms with total sales less than $20 million, hence the reduced number of observations for this measure.
Average segment q is the asset weighted average of segment gs. Segment q is defined as the asset-weighted average
q of single-segment firms that operate in the same 3-digit SIC code as the segment. Number of segments is the
number of business-segments as reported by Compustat. Number of diverse segments is the number of segments in
different 2-digit SIC codes. Total assets and long term debt are respectively item # 6 and item # 9 of Compustat.
Excess value measured using q is the industry-adjusted q, measured as EV = z" 1 qJ BA , where MV
is the market value of assets, RV A the replacement value of the assets, BA the book value of assets, subscript j
refers to segment j, n is the total number of segments, and g; is the asset-weighted average Tobin's q of single-
segment firms that operate in the 3-digit industry of segment j. Excess value measured using market-to-sales is
measured as EV' = X Z"_l( My )JSS , where MV is the market value of assets, S is the value of sales, n

is the number of segments in the diversified firm, (M Y}, is the sales-weighted average market-to-sales ratio of
single-segment firms in the same thee-digit industry, and subscript j refers to segment j. Standard deviation of
segment q is the standard deviation of the gs of the industries in which the firm operates, where each industry q is
weighted by the fraction of the firm'’s assets in that industry. Coefficient of variation in q is the standard deviation
of segment gs divided by the mean of segment gs. Range of segment gs is a firm’s maximum segment q minus the
firm’s minimum segment q divided by the equally weighted average q. Average allocation is the asset-weighted
average industry adjusted investment across a firm's segments. Industry adjusted investment is defined as the
capital expenditure to assets ratio minus the asset-weighted average capital expenditure ratio of smgle-segment
Yoo BA; (q,—x)(gﬁ— g‘kﬂ)
firms in the same 3 digit SIC code. Value added by allocation (absolute) is , where [;
is capital expenditure of segment j (item # 4 of the Compustat segment file}, BA; is the book value of assets of

I . . .
segment j, and g4ss is the asset-weighted average capital expenditure to assets ratio for the single-segment firms
1
in the corresponding industry. In the relative measure, § replaces 1. § is the asset-weighted average of segment

. ras
zjepaba(m;—' ~—5hm)BA,
gs for the firm. The efficient component of allocation is defined as BA, L , where P is the set
1% 1L
J

_ I _ .
of segments where EIZT — 54w >0andg>gor 'Ea'fa_, — 54~ < 0 and g < g, and abs(z) is the absolute value of
J bl 2

1 i iad
ZJH, abs(-yt—ﬁj—gg)BA]

z. The inefficient component of allocation is defined as , where P is the set of segments
P BAg £
s .
where £+ — z43s < 0 and g > gor 4~ —i > 0 and q < §. The value added by efficient allocation is
BA, BA BA BA;

the sum of all the positive terms of the xalue added by allocation measure. Similarly, the value added by the
inefficient allocation is the sum of all negative terms of the value added by allocation measure.

Panel B compares the mean and median values for single-segment firms and multiple segment firms. The
previous-to-the last column in panel B reports the p-values for a t-test of the equality of the means of single-
segment firms and multiple-segments firms. The last column reports the

p-values for a Wilcoxon rank-sum test of the equality of the distribution of single-segment firms and multiple-

segments firms.
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A: Firms with more than one segment

Variable Mean Median Std. Dev. Minimum Maximum N

Tobin's q 1.28 1.05 0.93 0.10 9.74 10,659
Market-to-sales ratio 1.30 0.99 1.01 0.22 6.88 8,668
Average of segment gs 1.37 1.29 0.58 0.23 5.31 10,659
Average of segment market-to-sales 1.47 1.31 0.80 0.04 6.11 8,971
Number of segments 2.82 2.00 1.06 2.00 10.00 10,659
Number of diverse segments 217 2.00 0.94 1.00 7.00 10,659
Total assets (mlns) 1,586 191 4,875 0 77,335 10,659
Long term debt over total assets 0.22 0.19 0.17 0.00 0.91 10,656
Excess value (using q) -0.10 -0.15 0.87 -2.49 5.27 10,659
Excess value (using market-to-sales) -0.17 -0.21 0.80 -2.20 3.68 8,425
St. deviation of segment gs 0.27 0.20 0.27 0.00 1.28 10,659
Coefl. of variation of segment gs 0.21 0.16 0.18 0.00 0.78 10,659
Range of segment qs / average q 0.54 0.46 0.43 0.00 1.82 10,659
Average allocation (industry adjusted investment)  0.01 -0.01 0.08 -0.17 0.48 10,659
Value added of allocation (absolute )* 100 -0.28 -0.22 4.88 -17.50 23.41 10,659
Value added by allocation (relative)* 100 -0.17 -0.00 1.80 -8.48 6.98 10,659
Efficient part of the allocation 0.03 0.01 0.05 0.00 0.31 10,659
Inefficient part of the allocation 0.03 0.02 0.04 0.00 0.29 10,659
Value added by efficient allocation 0.02 0.00 0.04 0.00 0.24 10,659
Value added by inefficient allocation -0.02 -0.01 0.03 -0.18 0.00 10,659

B: Differences between single segment and multiple segment firms

Single-segment ~ Multiple-segment P-Values difference

Mean Median Mean  Median t-test rank-sum test
Tobin's q 1.595 1.146 1.281 1.052 0.000 0.000
Excess value (using q) 0.071 -0.066  -0.096 -0.150 0.000 0.000
Excess value (using market-to-sales) -0.030 -0.069 -0.169 -0.213 0.000 0.000
Average allocation (industry adjusted investment) 0001 -0.012 0.009 -0.005 0.000 0.000
Value added by allocation (absolute )* 100 -0.413 -0.172  -0.283 -0.217  0.218 0.000
Value added by allocation (relative)* 100 0.000 0.000 -0.173 -0.000  0.000 0.000
Total assets (mlns) 628.9 41.7 1586.1 190.8 0.000 0.000
Long term debt over total assets 0126 0.122 0.217 0.192 0.000 0.000
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Table 2:

Allocation of Funds in a Diversified Firm

The four definitions of funds allocated are the following: Segment investment ratio is the capital expenditure to

beginning-of-the-period asset ratio, glj‘—_, where B A is book value of assets, I is capital expenditures, and subscript
J

4 refers to segment j. Firm-adjusted allocation is the segment investment ratio less the average investment ratio

of the firm: EI;}‘.‘T - EI',%;' Industry-adjusted allocation is the segment investment ratio less the average industry
7

. 12 1% . . . . .
investment ratio: Flf — 54w where 5437 is the value-weighted capital expenditure to assets ratio for the single-
J 3J j

2
segment firms in the corresponding industry. Firm and industry adjusted investment is the industry-adjusted

investment in a segment less the weighted average industry-adjusted investments across all the segments of a firm.

) I . . .
This is defined as —4i— — o E—— wy e — =135, where w; is the asset weight of the segment. ¢; is the
BA, HA® i=1YIBA, T BA i & q;

value-weighted Tobin’s q of siéxgle—segment firms in the same 3-digit SIC code of segment j. § is the asset-weighted
average of segment gs for the firm. Coefficient of variation in q is the coefficient of variation of the gs of the
industries in which the firm operates, where each industry is weighted by the fraction of the firm’s assets in that

industry.

Panel A: Investment Allocation and Investment Opportunities

Definition of allocation Segments with Segments with Difference
q>1 q<l1
Segment investment ratio 0.032 0.038 -0.006
Firm adjusted 0.003 0.003 -0.000
Industry adjusted 0.002 0.006 -0.004
Firm and industy adjusted -0.000 0.001 -0.001
q>4q q<qg Difference
Segment investment ratio 0.032 0.035 -0.003
Firm adjusted 0.004 0.003 0.001
Industry adjusted 0.002 0.004 -0.003
Firm and industy adjusted -0.001 0.001 -0.001
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Panel B: Differences in Investment Allocation and Diversity in Investment Opportunities

Definition of allocation

Difference between segments
withq>landq<1
Coefhicient of variation Coefficient of variation

above the median below the median Difference
Segment investment ratio -0.008 -0.004 -0.004
Firm adjusted -0.000 0.000 -0.001
Industry adjusted -0.005 -0.003 -0.002
Firm and industy adjusted -0.002 -0.000 -0.002
Definition of allocation Difference between segments

withq >gdand q < g
Coefficient of variation Coefficient of variation

above the median below the median Difference
Segment investment ratio -0.007 -0.000 -0.006
Firm adjusted 0.001 0.002 -0.001
Industry adjusted -0.004 -0.001 -0.003
Firm and industy adjusted -0.003 -0.000 -0.002
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Table 3:

Value-Added by Allocation and the Variability of
Investment Opportunities

The dependent variable in all the regressions in panels A and B (unless otherwise specified) is the (relative)
n . 132
E,: BAj(Qj—fi)('gl;i——gffn)
value added by allocation. This is 5A 1— , where § is the asset-weighted average of segment
gs for the firm, I is capital expendlture of segment j (item # 4 of the Compustat segment file), BA; is the book

value of assets of segment j, and 557 AS, is the asset-weighted average capital expenditure to assets ratio for the
single segment firms in the correspondmg industry. In panel B, column I, the dependent variable is the absolute
value added by allocation. The absolute measure is the same as the relative measure but for the fact that g is
replaced by 1 in the formula. In panel C the dependent variable is the efficient component of allocation (column
1) and the inefficient component of the allocation (column II). The efficient component of allocation is defined as

1 1.!5
2, e obelmh; ~ghT) B

BAS , where P is the set of segments where )—;A-?— - -EIIJ; >0and ¢g>qgor —Ifq—] - 5%; <0
and ¢ < g, and abs(z) is the absolute value of z. Similarly, the inefficient component of the allocation is deﬁned
Zepas(—i— F;7;5-5)1314 _ ! I 7 o8
s AL , where P is the set of segments where E-?G - F‘J'*i_’ <0andg>gor Ffﬁ - gi? >0
and g < §.

Coeficient of variation in q is the coefficient of variation of the beginning-of-the-period gs of the industries
in which the firm operates, where each industry is weighted by the fraction of the firm’s assets in that industry.
Range of segment gs is the maximum segment q minus the minimum segment q in a firm. Total assets and long
term debt are respectively item # 6 and item # 9 of regular Compustat.

In panel A, Column [ is a cross section for 1986, estimated by OLS. Column 11 is a pooled-regression estimated
by OLS. Column 11l is a pooled-regression estimated by Fixed Effects. Column IV is a pooled-regression estimated
using a combination of fixed effects and Fama and MacBeth (1973). All regressions, except the single-year cross
section, contain calendar year dummies. Heteroskedascticity-robust t-statistics are reported in parentheses. In
the last column of panel A, the t-statistic has 14 degrees of freedom.

In panels B and C, all the estimates are obtained with firm-specific fixed effects and contain calendar year

dummies.

Panel A: Basic Specification
OLS OLS FE FEFM
Coeff Varinq  -0.013 -0.010 -0.012 -0.012
(-2.323) (-7.132) (-6.166) (-9.136)

R-squared 0.013 0.012 0.324 0.012
N 747 10,659 10,659 710
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Panel B: Robustness Test

I I 111 v A% \%!
Coeff var in g -0.015 -0.019 -0.012 -0.012
(-3.613) (-4.151) (-5.963) (-6.139)
Standard deviation of segment gs -0.011
(-7.368)
Average of segment gs -0.003
(-4.194)
Range of segment gs -0.005
over average ¢ (-7.065 )
Number of segments with different 0.000
two-digit SIC codes (0.292)
Log total assets -0.000
(-0.422)
Long term debt over ‘ -0.002
total assets (-0.886 )
R-squared 0.367 0.337 0.324 0.459 0.324 0.324
N 10,659 10,659 10,659 3,098 10,659 10,659

Panel C: A Deeper Look

Efficient Inefficient
allocation allocation

Coeff Var in g -0.006 0.007
(-2.153) (2.160)

R-squared 0.360 0.383

N 10,659 10,659
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Table 4:

Value Added by Allocation and Excess Value of a
Diversified Firm

The dependent variable is the excess value of a diversified firm measured as EV = RM—V‘:‘ - ;=1 q; %1, where

MYV is the market value of assets, RV A is the replacement value of the assets, n is the number of segments in the
diversified firm, BA is the book value of assets of the whole firm, subscript j refers to segment j. Value added

BA (Qj"l)(‘EJ_ g‘,’p’r)

= BA , where I; is capital expendlture of segment j (item # 4

by allocation (absolute) is

of the Compustat segment file), BA; is the book value of assets of segment j, and w4z A,, is the asset-weighted

average capital expenditure to assets ratio for the single-segment firms in the correspondmg industry. The relative
measure is the same but for the fact that § replaces 1. § is the asset-weighted average of segment gs for the firm.
Average industry adjusted investment is the asset-weighted average industry adjusted investment across a firm’s
segments. Industry adjusted investment is defined as the capital expenditure to assets ratio minus the asset-
weighted average capital expenditure ratio of single-segment firms in the same 3 digit SIC code. Total assets
and long term debt are item # 6 and item # 9 respectively of regular Compustat. The value added by efficient
allocation is the sum of all the positive terms of the value added by allocation measure. Similarly, the value added
by the inefficient allocation is the sum of all negative terms of the value added by allocation measure.

In panel A, Column 1 is a cross section for 1986, estimated by OLS. Column II is a pooled regression estimated
by OLS. Column III is a pooled regression estimated by fixed effects. Column IV is a pooled regression estimated
using a combination of fixed effects and Fama and MacBeth (1973). All regressions, except the single-year cross
section, contain calendar year dummies. Heteroskedascticity-robust t-statistics are reported in parentheses. In
the last column of panel A, the t-statistic has 14 degrees of freedom. In panel B, all the coefficients are estimated

with firm fixed effects and calendar year dummies.

Panel A: Basic Specification

OLS OLS FE FEFM
Value added by 1.037 1.629 1.468 1.540
allocation (absolute) ( 1.182) (5951) (6.015) (4.543)

R-squared 0.004 0.010 0.587 0.016
N 747 10,659 10,659 710
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Panel B: Robustness Test

Value added by
allocation (relative)
Value added by
allocation (absolute)
Average industry adjusted
investment

Value added

by efficient allocation
Value added by
inefficient allocation
Log total assets

Long term debt over
total assets

R-squared
N

I
1.334

(2.446 )

0.583
10.659

i I
1.072 1.213
(2.316) (4.967)

0.412
(3.266 )
0.721 0.588

3,098 10,659

1.219
(4.979)
0.420
(3.332)

-0.028
(-1.233)
-0.026
(-0.311)

0.588
10,659

0.351
(1.002 )
3.009
( 7.596 )

0.589
10,659
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Table 5:

Robustness Check Using Market-to Sales Ratios

The dependent variable is the excess value of a diversified firm measured as BV’ = XY _ > (M) _,-Esi,

where MV is the market value of assets, § is the value of sales, n is the number of segments in the diversified
firm, (), is the sales-weighted average market-to-sales ratio of single-segment firms in the same thee-digit
industry, subscript j refers to segment j. Coeflicient of variation in q is the coefficient of variation of the gs of the
industries in which the firm operates, where each industry is weighted by the fraction of the firm’s assets in that
industry. Value added by fund allocation is the value added by the investment policy of a diversified firm vis-a-vis

n 153
S BA e -1 (g~ ghe)
a portfolio of single-segment firms. The absolute measure is computed as 57 L—, where [;

is capital expenditure of segment j (item # 4 of the Compustat segment file), BA; is the book value of assets
of segment j, and 1—5212;; is the asset-weighted average capital expenditure to assets ratio for the single-segment
firms in the correspoxiding industry. The relative measure is the same but for the fact g replaces 1. § is the
asset-weighted average of segment gs for the firm. The value added by efficient allocation is the sum of all the
positive terms of the value added by allocation measure. Similarly, the value added by the inefficient allocation is
the sum of all the negative terms of the value added by allocation measure. All regressions contain firm-specific

effects and calendar year dummies. Heteroskedascticity-robust t-statistics are reported in parentheses.

I I I11 v

Value added by 0.831 0.812
allocation (absolute) (3.841) (3.751)
Coeff Var in q -0.164 -0.155

(-2.839) (-2.675)
Value added by 0.404
by efficient allocation (1.355)
Value added by 1.365
by inefficient allocation (3.685)
R-squared 0.667 0.667 0.668 0.668
N 8.425 8.425 8,425 8,425

48



Table 6:

Additional Effect of the Variability of Investment
Opportunities on Excess Value

The dependent variable is the excess value of a diversified firm measured as EV = AV — ;=1 q; %-7-, where
MYV is the market value of assets, RV A is the replacement value of the assets, n is the number of segments in
the diversified firm, BA is the book value of assets of the whole firm, subscript j refers to segment j. Coefficient
of variation in q is the coefficient of variation of the gs of the industries in which the firm operates, where each
industry is weighted by the fraction of the firm’s assets in that industry. Range of segment gs is the maximum
segment g minus the minimum segment q of a firm divided by the average. Total assets and long term debt are
respectively item # 6 and item # 9 of regular Compustat.

Panel A estimates a reduced form equation of the relation between excess value and diversity in the investment
opportunities. All regressions contain firm-specific effects and calendar year dummies. Heteroskedascticity-robust
t-statistics are reported in parentheses.

Panel B estimates a simultaneous equation model of the relation between excess value, value added by funds
allocation, and diversity in the investment opportunities. The last two rows report the estimates of the direct effect
of the coefficient of variation on value and the p values for the chi-square test. All estimates have been obtained
using a seemingly unrelated regression method with firm fixed effects and calendar year dummies. The other
equation estimated {but not reported) is Value Added by Allocation:: = a+B:Coef ficient of Variation;.—;1(q)+

€i¢. t-statistics are reported in parentheses.

Panel A: Reduced Form Model

Coeff Var in q (contemp.) -0.095
(-1.685)
Coeff Var in q (lagged) -0.098
(-1.890)
Range of segment qgs -0.078
over average q (-3.453 )
R-squared 0.583 0.583 0.583
N 10,659 10,659 10,659
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Panel B: Structural Model

Value added by
allocation (absolute)
Value added by
allocation (relative)
Coeff Var in q (contemp.)

Coeff Var in q (lagged)

Regression p-value
N

Direct effect of Coeff. of Var.

p value

1.464
(10.434 )

-0.076
(-1.574)

0.000
10,659

-0.055
0.263

1.313
(3.557)
-0.081
(-1.671)

0.000
10,659

-0.068
0.186

1.457
(10.383 )

-0.077
(-1.653)
0.000
10,659

-0.055
0.238
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