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Abstract 

 
We explore the role of a cognitive bias in organizational capital allocation 

decisions by managers.  Previous research on capital investment has identified a tendency 

in multi-business firms toward cross-subsidization from well performing to poorly 

performing divisions, a phenomenon that has previously been attributed to social/political 

factors and/or incentives (Stein, 2003).  However, evidence for this phenomenon relies on 

strong assumptions concerning rational allocations and the extant evidence for the 

purported mechanisms is indirect.  The present paper advances a methodology for cleanly 

demonstrating a counter-normative bias toward even allocation. Our first study uses 

archival data to present evidence of an effect of the number of businesses in a firm N, an 

effect that is consistent with the cognitive bias known as naïve diversification (Bernatzi 

& Thaler, 2001). In three further experimental studies, we show that this bias persists in a 

simplified experimental setting in which social/political and incentive-based mechanisms 

can be ruled out.  In those experiments, experienced managers were provided information 

concerning forecast returns of capital allocations to various divisions of a hypothetical 

firm.  We find that allocations exhibited partition dependence, varying systematically 

with the salient grouping of divisions. 
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1. Introduction 
 

Perhaps the most important decisions made by top managers concern how to 

allocate investment resources among various business opportunities.  In companies with 

multiple divisions, managers have the ability to shift capital between business units in 

order to fund the best opportunities, thus creating “internal capital markets” (Stein, 

Scharfstein & Gertner, 1994). In this respect top managers act as investors evaluating 

business opportunities within the company. Given the important role that capital 

allocation plays in business strategy (see Bower, 1970; Gilbert and Bower 2005; Peteraf, 

1993; Dierickx & Cool, 1989), it is surprising that this topic has received relatively little 

attention in the empirical strategy literature. A small number of finance papers are 

concerned with the question of whether internal capital markets allocate money 

efficiently.  Some authors have explored the role of incentives, advancing theoretical 

agency models (Harris & Raviv, 1996; Stein, 1997). Others have investigated the 

financial criteria, such as net present value and hurdle rates, on which managers 

reportedly rely when making budget decisions (Graham & Harvey, 2001). The purpose of 

this article is to offer a new, cognitive perspective on capital allocation decisions. 

Recent research in corporate finance has documented robust empirical anomalies 

in capital allocations by firms among their divisions (for a review, see Stein, 2003).  In 

particular, several studies suggest that large multi-business firms engage in cross-

subsidization of weaker divisions by stronger divisions. Berger and Ofek (1995) 

examined a sample of more than 3,000 diversified firms and documented overinvestment 

in divisions with limited opportunities and cross-subsidization of poorly-performing 
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segments by better-performing ones.  Likewise, Scharfstein and Ozbas (2007) examined 

a large sample of multi-business corporations and found that divisions in high-performing 

industries tend to receive less investment than their industry stand-alone counterparts 

while divisions in poorly performing industries tend to receive more investment than their 

stand-alone counterparts.  

Previous explanations for the subsidization of underperforming divisions have 

focused on agency and social dynamics within firms.  Scharfstein and Stein (2000) 

attribute this phenomenon, which they call “corporate socialism,” to agency conflicts in 

which rent-seeking divisional managers in poorly performing divisions are given larger 

capital allocations in order to deter them for wasting productive time lobbying for more 

resources.  Rajan, Servaes and Singales (2000) advance a similar principal-agent account. 

Harris and Raviv (1996), in contrast, explain cross-subsidization in terms of information 

asymmetries in which corporate managers do not have access to full and accurate data 

concerning investment opportunities of the divisions, and managers of underperforming 

divisions have a strong incentive to overstate these opportunities.  

In this paper we propose a simpler, cognitive account of the observation that 

corporations over-invest in underperforming divisions.  Specifically, we argue that 

executives (and teams of executives) who make allocation decisions are susceptible to an 

unconscious bias toward even allocation.  Such “naïve diversification” has been 

documented in employees’ allocations among investment instruments in defined 

contribution retirement savings plans (Benartzi & Thaler, 2001; see also Samuelson & 

Zeckhauser, 1988, pp. 31-33; Langer & Fox, 2005), and a number of consumer choice 

settings (Read & Loewenstein, 1995; Fox, Ratner & Lieb, 2005).  Similarly, experts in 
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decision analysis are biased toward assigning equal probabilities over all events that 

could occur (Fox & Clemen, 2005) and equilibrium prices in experimental asset markets 

tend toward equal values over all exclusive and exhaustive events (Sonnemann, et al, 

2007).  This bias toward even allocation could reflect a tendency to anchor on even 

allocations and adjust insufficiently in response to differentiating factors, a tendency to 

“play it safe” by hedging toward even allocations, and/or overgeneralization of the 

principle that it is wise to diversify.   

Our account of cross-subsidization as a manifestation of a more general cognitive 

bias yields two unique predictions.  First, we expect to see management underweight not 

only differences in the quality of available investment opportunities (cf. Scharfstein & 

Ozbas, 2007) but also other factors that would dictate more uneven distributions, such as 

past performance, or relative size.  We note that previous studies of anomalies in capital 

allocation have focused mainly on the subsidization of low-quality business units by 

high-quality business units. Second, this tendency toward even allocation should persist 

even when budget decisions are made without political and social concerns, 

principal/agent conflicts, or informational asymmetries.  

In this paper we test the first prediction using archival data to explore whether 

there is a general tendency to spread capital over all divisions after controlling for other 

relevant variables such as size, industry, and various firm characteristics.  We test the 

second prediction using experiments in which we examine whether naïve diversification 

persists when experienced managers are asked to make simplified capital allocation 

decisions in an environment stripped of complicating organizational variables (such as 

political relationships and principal/agent conflicts). 
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Determining the causes of cross-subsidization is important for a number of 

reasons.  First, it allows us to make more accurate predictions of the conditions under 

which biased or irrational allocations are most likely to occur and be most pronounced.  

Second, it can help us develop more effective corrective procedures.  For instance, to the 

extent that we attribute cross-subsidization to internal politics, then firms might 

strengthen decision autonomy of top managers to insulate them from such untoward 

influence.  On the other hand, to the extent that we attribute cross-subsidization to a more 

general cognitive tendency of individual managers the firm might develop decision 

analytic tools to help them expunge this bias.   

In order to clearly demonstrate bias toward equal allocation, one must establish 

that the observed allocation is more equal than some normative standard of an ideal 

distribution of capital.  The field studies reviewed above rely on strong methodological 

assumptions, for instance the notion that divisions embedded within multi-business 

corporations are comparable to stand-alone peers, and strong behavioral assumptions, for 

instance that managers can be viewed as primarily rent-seeking agents.  In our study of 

archival data we investigate the impact of a variable that should not affect allocations to a 

target division: the total number of business units into which the rest of the firm is 

divided, while controing for relevant variables that might reasonably dictate allocations 

such as size, industry, and firm characteristics.  In this way we invoke the weaker 

normative assumption that the capital allocated to a target division should not be affected 

by the number of business units into which the rest of the firm has been partitioned.  The 

naïve diversification account, in contrast, predicts that holding characteristics of the 
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target division and rest of the firm constant, capital allocated to the target division will 

decrease with the total number of business units into which the rest of the firm is divided.   

In our experimental studies we are able to exert greater control by holding firm 

characteristics constant and manipulating only the number of divisions over which 

participants are asked to allocate capital.  We do this by presenting different groups of 

participants with identical information concerning divisions within firms that are 

hierarchically organized in different ways (e.g., by geographic region then functional 

division or by functional division then geographic region) or by asking them to allocate 

capital to different levels in the hierarchy (by division or subdivision).  We predict that in 

such situations executives’ allocations will vary with these partitions of the firm.  

To illustrate, consider a simple firm with three subdivisions, one operating in the 

U.S., one in Europe, and one in Asia.  The cognitive account predicts that if a manager is 

asked to allocate among three divisions, the final distribution will be biased toward one-

third for each subdivision.  Now suppose instead that a manager is asked to allocate first 

between the domestic division (U.S.) and the international division (Europe and Asia), 

then later allocate international money between the European subdivision and Asian 

subdivision. The cognitive account predicts a bias toward one-half of capital allotted to 

the U.S. subdivision (all of the domestic allocation) and one-quarter to the European and 

Asian subdivisions (half to each of the international subdivisions).  We refer to this 

tendency for allocations to vary systematically with the suggested grouping of different 

investment projects or subdivisions as “partition dependence.”       

The rest of this paper is organized as follows.  Section 2 presents analysis of 

archival data to see whether capital allocations to target divisions decrease with the 
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number of business units into which the rest of the firm is partitioned. Section 3 presents 

experimental evidence of partition dependence in capital allocation decisions.  Study 1 

explores whether the nature of the allocation procedure gives rise to partition 

dependence.  Study 2 examines whether the organizational structure of the firm gives rise 

to partition dependence.  Finally, Study 3 tests whether partition dependence will persist 

when investments are very simple and participants receive incentive-compatible payoffs.   

In Section 4 we close with a general discussion of these results. 

 

2. Field evidence. 

 As mentioned above, a small number of corporate finance studies have provided 

evidence of cross-subsidization by analyzing archival data collected from large samples 

of firms and business units. In this section, we analyze a similar dataset to see whether 

there is evidence of a more general pattern of naïve diversification. Our approach is to 

examine whether the number of business units into which the firm is partitioned has an 

effect on the investment in the target business when we control for all of the relevant 

business unit, firm, and industry variables. Thus, we test whether two businesses that 

have similar size, belong to similarly-sized firms, and operate in the same industry will 

nevertheless receive different allocations depending on the number of business units into 

which the rest of the firm has been organized.   

To illustrate this prediction, consider two firms depicted in Figure 1A.  In both 

cases the assets of the focal business units (represented by the horizontal dimension) are 

the same, and the aggregate assets of the remaining business units in each firm are also 

the same.  The only difference is the number of business units into which the firms have 
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been partitioned, with Firm A consisting of a single alternative business unit and Firm B 

consisting of three alternative business units.  Assuming that these firms attract 

approximately the same total amount of capital to invest and the focal business units are 

comparable in most relevant respects (e.g., in the same industry, face similar investment 

opportunities),  the naïve diversification account predicts that the capital allocation to the 

focal division will be biased toward ½ for firm A and ¼ for firm B. 

 To test our predictions, we obtained a large sample of business unit financial data 

from the COMPUSTAT database, which included 22,941 business units-years from 

8,388 single-business firm-years and 14,553 multi-business firms (average number of 

business units = 2.59, range = 2 to 7).  We confined our analysis to a ten year period 

(1992-2001).  Our dependent variable was capital expenditures by each business unit i 

belonging to corporate parent j for each year t (CAPXijt).  Our independent variables 

included assets of the target business unit in the previous period (Aijt-1) the aggregate 

assets of the rest of the firm, ( ), the total number of business units in the target 

firm (N

∑
≠

−
ik

kjtA 1

jt), a vector of dummy variables for each 2-digit SIC industry code in the sample 

(X), and another vector for time fixed effects, (Y).  Finally, to control for the quality of 

the investment opportunities available to each business unit in the sample we include an 

estimate of Tobin’s Q in the regression. Because it is not possible to obtain Tobin’s Q for 

each segment directly, we computed the median Q for all the stand-alone firms in every 

industry (at the 3-digit SIC code level) and assigned them to each segment in a multi-
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business firm as proxy values of Q (IndQit).1  Thus our regression equation can be written 

as follows: 

 

ijttijtjt
ik

kjtijtijt YXNIndQAACAPX εββββββα +++++++= ∑
≠

−− ****)log(*)log(*)log( 65431211

 

To provide a comparison with the above analysis of multi-business firms with stand-

alone peers, we separated our database into two samples. The first sample, which we call 

“Real,” was obtained by taking all multi-business firms in the COMPUSTAT files in the 

years mentioned. The second sample, which we call “Virtual,” was obtained by randomly 

matching each one of the segments in the Real sample with a COMPUSTAT single-

segment firm of similar size and industry2. Thus, the Virtual sample matched the major 

characteristics of the Real sample except that it lacked a layer of corporate management 

allocating capital over multiple business units. By construction, one would expect the 

number of segments N to have no effect for the firms in the Virtual sample. Using stand-

alone firms as a benchmark for multi-business firms is a common device in the capital 

budgeting literature (e.g., Berger & Ofek, 1995; Ozbas & Scharfstein, 2007). 

  

                                                 
1 One well-known limitation of COMPUSTAT segment data is the different criteria used by firms 
in deciding what constitutes a business unit. Moreover, the same firm might report business units 
differently over time. We decided to use a unifying criterion to avoid this problem. We used SIC 
codes to aggregate reported segments at the three-digit SIC code industry level. Thus, in our 
sample a firm has as many businesses as industries at the three-digit level. We note that 
consolidating segments using SIC codes is common in other segment-based studies of capital 
investment (e.g. Lamont, 1997; Ozbas & Scharfstein. 2007). 
2 The matching by industry was made using 3-digit SIC codes. The matching by size was made 
by pairing businesses that were within 20% of total assets.  Subject to these constraints we 
selected matching stand-alone business units at random. 
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Table 1 presents the results of the aforementioned regression for each sample. 

First, as expected, capital expenditures increase significantly with business unit size. This 

is not a surprising because capital expenditures reported by firms often include plant and 

equipment “replacement” capital, which is strongly dependent on the business unit’s total 

assets only in the “Real” sample of business units.  Second, capital expenditures increase 

significantly with aggregate assets of the rest of the firm, but only for the “Real” sample. 

This pattern is also consistent with the naïve diversification account, because 

multibusiness firms with more aggregate assets in other divisions will also tend to have 

higher average capital expenditures to those divisions. A cognitive tendency toward even 

allocations would underweight differences in relative size among the business units that 

merit an increased allocation to larger units.3    Third, our measure of Tobin’s Q shows a 

smaller but significant effect on capital expenditures, which is consistent with the 

findings of other studies (e.g., Ozbas & Scharfstein, 2007) and the notion that better 

investment opportunities merit greater investment. Fourth, and most central to the present 

analysis, capital expenditures on the focal business unit decrease as the number of 

business units in the rest of the firm increases, but only for the Real sample. 4  This result 

                                                 
3 To illustrate this point, consider the two firms depicted in Figure 1B.  In both cases, the 
assets of the focal business units are the same and both firms have the same number of 
business units.  The only difference is that the aggregate assets of the remaining business 
units are larger for Firm 2 than Firm 1.  Assuming that the focal business units are 
comparable in most other relevant respects (e.g., in the same industry, face similar 
business opportunities), the naïve diversification account predicts that the capital 
allocation to the focal division will be biased toward ½ in both cases so that the allocation 
will be larger to the target division in Firm 2 than Firm 1 because Firm 2 will have more 
capital to go around. 
4 A number of theoretical models predict that multi-business firms will be able to raise 
more capital than single business firms, holding assets constant.  However, the empirical 
evidence supporting this hypothesis has been inconclusive (Stein, 2003), and in our 
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reflects “partition dependence” in capital allocation and was predicted by our cognitive 

account in which mangers tend toward naïve diversification of capital expenditures over 

business units in real firms.  Although the significance level of the number variable is 

smaller than that of the size variable, we note that this may be largely due to 

methodological constraints: size has a valid objective measure in terms of total assets 

whereas the number of business units had to be inferred from the SIC industry codes 

which provide an imperfect measure of the actual divisional structure that corporate 

managers observe when making allocations. 

In sum, the results of this regression analysis support the present interpretation of 

cross-subsidization in terms of naïve diversification over business units into which a firm 

is organized and extend the observation of cross-subsidization based on divisional 

performance to cross-subsidization based on size and number of units.  Naturally, units 

with better business opportunities (as reflected by higher measures of Tobin’s Q) and 

larger business units (in terms of assets) tend to attract greater investment in both real and 

virtual firms.  However, when one holds these factors constant, there is a tendency for 

target business units to attract greater investment when they share corporate membership 

with larger businesses (so that there is more capital to spread around) and when they 

share corporate membership with fewer business units (so that there are fewer units with 

whom to share capital).  It is reassuring that the latter effects are not observed in “virtual” 

firms that are matched by size and industry but are not subject to allocations by a shared 

corporate management.   

                                                                                                                                                 
sample we found no evidence that total capital expenditures increase with the number of 
business units into which a firm is divided. 
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 We acknowledge that there are inherent limitations to any analysis based on field 

data as we cannot cleanly manipulate the independent variables of interest.  Moreover, 

although the present results were predicted by our cognitive account and generalize 

previous findings of cross-subsidization it may be possible to accommodate them by 

modifying previous accounts based on principal-agent conflicts and information 

asymmetries.  For instance, in light of our results one might argue that every business 

unit manager lobbies relatively equally regardless of unit performance, or that corporate 

management defers relatively equally to the superior information available to managers 

of all business units.  To cast further doubt on the necessity of agency- and information-

based explanations of cross-subsidization effects, we next turn to an experimental 

investigation of naïve diversification and partition dependence in which we can cleanly 

manipulate the number of business units into which the firm is partitioned and isolate 

managers from social/political factors and information asymmetries.  

 

 
3. Experimental Evidence. 
 

In this section we present three experimental studies that test the naïve 

diversification account of internal capital allocations by examining whether experienced 

executives making hypothetical budgeting decisions are susceptible to partition 

dependence. Studying how individuals allocate capital in a simplified environment 

accomplishes two goals. First, it allows us to exert greater control by holding firm 

characteristics constant and manipulating only the number of divisions over which 

participants are asked to allocate capital. Thus, these experiments test the robustness of 
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the results obtained in the previous section. Second, because the experimental capital 

budgeting task is stripped of any social or political context, a finding of partition 

dependence would suggest that agency conflicts and informational asymmetries are not 

necessary to produce the cross-subsidization pattern observed in the finance literature that 

we attribute to an individual cognitive bias.  In each our experiments, we ask two groups 

of executives to allocate capital among the business units of a hypothetical firm. Each 

group faces a different partition of the business units within that firm. Thus, any 

differences in allocations between experimental conditions would provide evidence of a 

bias toward even allocation without relying on any assumptions concerning normatively 

appropriate criteria for allocation.   

 

Study 1: Centralized versus Decentralized Allocation 

In the first study we test for partition dependence using a stylized capital 

allocation task that mimics an important feature of real organizational budgeting: its level 

of centralization.  Some firms are characterized by a centralized capital investment 

process in which headquarters determine budgets for all investment projects throughout 

the firm, whereas other firms are characterized by a decentralized process in which 

headquarters only allocate among top level divisions and allow divisional managers to 

subdivide investment resources (Bower, 1970). The present account suggests that the 

hierarchical level to which a manager’s attention is drawn (top divisions versus 

subdivisions) will influence the allocation of capital when there are a different number of 

subdivisions under the major division.  To illustrate, consider a firm in which one 
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division is composed of three subdivisions, one is composed of two subdivisions, and one 

has a single subdivision (i.e. six total subdivisions).  In this case, a bias toward even 

allocation in decentralized budgeting implies a bias toward one-third allocation to each of 

the three major divisions whereas centralized budgeting implies a bias toward 1/2 

allocation to the first division (i.e., 1/6 to each of the three subdivisions that comprise it), 

1/3 allocation to the second division (1/6 to each of its two subdivisions), and 1/6 

allocation to the final division.  We refer to these values to which allocations are biased 

as “ignorance prior” allocations because prior to learning something about each division 

or subdivision even allocations might seem like a natural starting point.  Of course, such 

even allocations cannot be easily defended on normative grounds. 

  

Method 

We recruited 64 participants in the Executive MBA program at the Australian 

Graduate School of Management to complete a 15-minute in-class survey. As payment, 

two participants were selected at random from the group to receive expensive ($100) 

bottles of wine. We presented participants with a four-page anonymous survey that 

included general instructions, information concerning the divisions of the firm, a request 

for a budget allocation, and a request to explain one’s answers.  We asked participants to 

complete the survey one page at a time and in the order that was given. Instructions and 

information concerning the company are reproduced in Appendix I.  

We asked each participant to take the role of the top manager in charge of capital 

allocation in a hypothetical international consumer products company (see Figure 2A) 

with three main divisions (Home Care, Beauty Care and Health Care). Each division had 
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a different number of geographical subdivisions (Home Care was in the U.S., Europe and 

Latin America; Beauty Care was in the U.S. and Europe; and Health Care was only in the 

U.S.).  Respondents in the centralized allocation condition (n = 32) were asked to 

allocate funds directly among all six subdivision.  Respondents in the decentralized 

allocation condition (n = 32), were asked to allocate capital only among the three main 

divisions (Home Care, Beauty Care and Health Care). 

All participants were provided with a two-sided information sheet (a random side 

was face-up) that contained a brief description of each line of business and each 

geographical region as well as tables with financial figures. On one side of the 

information sheet, data were arranged by line of business first and by geographical region 

second (in a hierarchical manner). On the other side of the information sheet, the order 

was reversed (first by region and then by line of business). In those tables, we provided 

respondents with the most basic financial figures regarding past performance (revenues, 

costs, profit margin and assets in the previous year) and a measure of expected future 

performance (Internal Rate of Return) that has been identified by managers as 

particularly relevant when making capital investment decisions (Graham and Harvey, 

2001). Some of the information provided to participants is shown in Appendix II. 

 

Results 

Results accorded with our prediction that allocations would be biased toward 1/3 

for each division in the decentralized condition and toward 1/6 × the number of 

subdivisions for each division in the decentralized condition (see Table 2).  The present 

account predicts that respondents will exhibit partition dependence in their allocations of 
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capital across divisions.  In particular, allocation to the Health Care division should be 

higher in the decentralized condition (in which the ignorance prior allocation is 1/3) than 

in the centralized condition (in which the ignorance prior allocation is 1/6), the allocation 

to Home Care should be lower in the decentralized condition (in which the ignorance 

prior allocation is 1/3) than in the centralized condition (in which the ignorance prior is 

1/2), and the allocation should be roughly equal across conditions for the Beauty Care 

division (in which the ignorance prior is 1/3 for both conditions).  All three of these 

predictions were borne out in the data. The t-statistics for the difference between 

allocations in the decentralized versus centralized conditions were t(45) = 5.71, t(53) = -

4.07, and t(62) = -0.08, for Health Care, Home Care, and Beauty care divisions, 

respectively.  

 A casual inspection of Table 2 suggests that participants did not adhere strictly to 

the ignorance prior distribution on average.  For instance, they allocated significantly less 

than 1/6 of the funds to the Home Care – Europe subdivision (t(31) = -4.22) and 

significantly more than 1/6 to the Home Care – Latin America subdivision (t(31) =  5.26).  

Furthermore, it is clear that participants in both elicitation conditions allocated more 

money than the corresponding ignorance prior to the Home Care division (the division 

with the highest average IRR) and less than the corresponding ignorance prior to the 

Beauty Care division (the division with the lowest average IRR), suggesting a tendency 

to rely on both the ignorance prior and a consideration of how the divisions differ. To 

examine this effect more carefully, we regressed mean allocations for each division on 

the corresponding ignorance prior and (mean divisional) IRR, obtaining F(2,63) = 7.72, p 
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< .001, R2 = .38, with significant weight on both the ignorance prior (t(63) = 236, p<.001) 

and IRR (t(63)=2.88, p =.005). 

An internal analysis of responses provides further evidence that the results were 

not driven merely by a tendency of some participants to uncritically allocate precisely the 

ignorance prior distribution: no participant did so in the centralized condition and only 2 

out of 32 participants did so in the decentralized condition.  Omitting these responses 

does not qualitatively change any of the results reported above.   

Finally, as noted earlier we asked participants to provide a brief explanation of 

their decisions. Two hypothesis-blind judges coded each participant’s explanation 

according to the categories into which it fell (see Appendix III for coding instructions); 

each explanation could be characterized by more than one category.  We recorded 

categories on which the judges agreed (they agreed on coding of X% of participants).    

The results of this analysis are presented in Table 1B.  It is worth noting that although 

nearly every participant (60 of 64) described at least one criterion in their explanation 

only 2 out of 64 respondents explicitly mentioned use of a diversification rule. On the 

other hand, close to half the participants cited IRR as the main criterion for their 

allocations and more than half cited “potential for growth.”  Thus, it appears that while 

participants were aware of several criteria that they were using to vary allocation among 

divisions they were not aware of their bias toward even allocation. 

 

Study 2: Product versus Geographic Hierarchies 

The previous study provides evidence of partition dependence among experienced 

managers in hypothetical capital allocation decisions. In particular, we found that 
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allocations vary systematically with the budgeting procedure (centralized versus 

decentralized).  We next turn to a replication of this result in a situation where all 

allocations are centralized and all firm information is held constant, but the 

administrative organization of the firm varies.  Also, we wished to invoke a wider range 

of ignorance priors.  Specifically, we used the same hypothetical firm as in Study 1, but 

this time we varied whether the firm was organized by geographic division then product 

subdivision or by product division then geographic subdivision (see Figure 2B).  This 

implies a range of ignorance prior allocations that vary from 1/9 to 1/3. 

 

Method 

We recruited a new sample of 40 Executive MBA students at the Australian 

Graduate School of Management in Sydney to complete a 15-minute survey in exchange 

for a chance to win a bottle of expensive ($100) wine. We discarded 3 of the surveys 

because of incomplete data. The procedure was identical to that of Study 1 with one 

important difference.  Participants in the geographic partition condition (n = 18) were 

asked to indicate first the percentage of available capital they would allocate to each 

geographic division (U.S., Europe, Latin America) and then (on the following page) the 

percentage they would allocate to each product subdivision (except for the case where 

there was a single product subdivision).  Participants in the product partition condition (n 

= 19) were asked to indicate first the percentage of available capital they would allocate 

to each product division (Home Care, Beauty Care, Health Care) and then (on the 

following page) the percentage they would allocate to each geographic subdivision 

(except for the case where there was a single geographic subdivision).  The present 
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account predicts that allocations to each subdivision should be biased toward 1/3 × the 

reciprocal number of subdivisions comprising the relevant parent division.  Thus, for 

example, Health Care—U.S. should receive a larger allocation in the functional partition 

condition (ignorance prior = 1/3 × 1) than in the geographic partition condition 

(ignorance prior = 1/3 × 1/3 = 1/9), see Figure 2B. 

 

Results 

Results of Study 2 are displayed in Table 3 and accord closely with our 

predictions.  In particular, it is evident that mean allocations closely track predicted 

ignorance prior distributions implied by even allocation at the level of divisions then 

subdivisions within a division.  First, as expected, allocations differed dramatically and 

significantly when ignorance priors differed most between conditions (Health Care – U.S. 

and Home Care – Latin America, ignorance priors of 1/3 versus 1/9).  Second, as 

expected, allocations differed less dramatically, but significantly where ignorance priors 

differed less dramatically (Beauty Care – U.S. and Home Care – Europe, ignorance priors 

of 1/6 and 1/9).  Finally, as expected, we observed no significant difference when 

ignorance priors were identical between conditions (Beauty Care – Europe and Home 

Care – U.S.).  Plotting the difference in mean allocations across experimental conditions 

against the difference between ignorance priors (Figure 3) shows a close correspondence, 

with a Pearson correlation of 0.994.  

As with Study 1, we regressed allocations on ignorance prior and IRR, obtaining a 

significant fit of the model, F(2, 36) = 25.23, R2 = .33, with a highly significant 
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coefficient for the ignorance prior (t(36) = 7.07, p < .001) and a coefficient for IRR that 

approaches significance (t(36) = 2.02, p = .05). 

As in Study 1, we asked participants to provide reasons for their answers and 

coded these responses using the same method. Again, we found that very few participants 

(less than 8%) cited a desire to spread out their allocations evenly among the criteria they 

mentioned. Moreover, partition dependence does not appear to have been driven by a 

subset of participants who allocated budgets precisely evenly: only 2 people out of 37 

used an exact 1/n split in their allocations. Moreover, there was high variance in these 

allocations; for instance, when allocating among the three main geographic regions 

participants’ responses ranged from 10% to 70% of the total budget (ignorance prior = 

1/3).  

  

Study 3: Financial Incentives 

In our first two studies experienced executives were presented highly simplified 

organizational capital allocation decisions and exhibited a pronounced degree of partition 

dependence in their allocations.  We have interpreted these results as evidence of a 

cognitive bias in hypothetical capital allocation decisions.  We have asserted that an 

individual experimental context can help us rule out the necessity of political and 

informational factors underlying the tendency toward cross-subsidization.  However, it is 

possible that in the first two studies some participants considered the hypothetical 

fairness of allocations, implicitly invoking an “equality heuristic” (Messick, 1992) as the 

desire to maintain harmony of intergroup relationships and improve morale has been 
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shown to drive people toward equal social allocations (Stake, 1985; Leung and Park, 

1986).  We note that none of the written protocols seemed to cite such an explanation.  

By introducing a financial incentive we hoped to further rule out the necessity of such a 

social account.  In Study 3 we sought to test the robustness of partition dependence to an 

even more simplified allocation task involving a company with only two divisions and 

four subdivisions in which we offered participants incentive-compatible payoffs. 

 

Method 

We recruited 63 Chilean executives enrolled in an Executive MBA program at 

UCLA, during a lecture on decision making.  Participants were asked to take the role of 

the top management at a large firm that operates four subdivisions in four geographical 

regions (Chile, U.S., Europe and Japan) and allocate $20 million of investment capital 

among these four divisions. To simplify the task and to link the task to real-world events, 

returns on the portfolio of projects in each division were to precisely track the 

performance of a prominent regional stock index the day following administration of the 

survey. The Chile division was linked to the Chilean IPSA index, the U.S. division to the 

Dow Jones Industrial Average, the Europe division to the German DAX index, and the 

Japan division to the Nikkei (see Appendix II).  In particular, participants were told that 

the capital allocated to a division would yield a 20% return if the corresponding stock 

index went up in the following day and 0% if that index went down.  

 We randomly assigned participants to two groups. Participants in the non-

hierarchical partition condition were asked to allocate, using percentages, the $20M 

among the four divisions in a single step. Participants in the hierarchical partition 
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condition were asked to perform the allocation task in two steps. First, they were asked to 

divide the capital between a Domestic unit, which included only the Chile division, and a 

Foreign unit, which included the other three divisions. In the second stage, subjects had 

to subdivide the amount allocated to the Foreign unit among the three divisions (U.S., 

Europe and Japan).  The order of presentation of subdivisions was counterbalanced. We 

told participants that we would select two people at random and pay them the actual 

return of their total investment divided by 100,000.  Thus, any individual had an 

opportunity to earn as much as $40 (or as little as nothing) for completing this fifteen-

minute task.   

 

Results 

 One respondent did not complete the survey and two other respondents had 

allocations that did not add up to 100% so these responses were omitted from further 

analysis.  The results again provide strong evidence of partition dependence (see Table 

4).  The mean investment to Chile in the hierarchical condition was 43% (close to the 

ignorance prior of 1/2) whereas the mean investment in Chile in the non-hierarchical 

condition was only 26% (close to the ignorance prior of 1/4), a statistically significant 

difference (t(51) = 3.83, p < 0.01). Thus, partition dependence in allocation decisions 

extends to highly simplified situations with incentive-compatible payoffs. 

 

4. General Discussion. 

In this paper we have provided evidence that the well-documented cross-

subsidization of underperforming business units by better performing business units is 
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more general than has been previously supposed.  The analysis of archival data presented 

in Section 2 suggests that the holding relevant business unit and firm factors constant 

(e.g., assets of the focal and remaining business units, Tobin’s Q of the focal industry) 

capital allocation to the target business unit decreases with the number of business units 

into which the rest of the firm is partitioned. Moreover, holding the number of business 

units constant, we observed that the capital allocation to the target business increase with 

aggregate assets of the rest of the firm.  Both of these patters are consistent with a 

tendency of multi-business firms to naively diversify their assets over all business units 

(i.e., a bias to allocate 1/n of the capital to each of n units). We attribute this pattern to a 

more general cognitive tendency to spread out allocations over all identified options, 

which has been observed in numerous studies of judgment and choice in the behavioral 

decision making literature.   

In section 3, we turned to a set of experimental studies in which experienced 

executives performed capital allocations over alternative partitions of the same firm.  

Study 1 demonstrates that the bias toward equal allocation can give rise to investment in 

major divisions that varies dramatically depending on whether that investment is done on 

the level of major divisions (i.e., decisions are made in a decentralized manner) or on the 

level of subdivisions (i.e., decisions are centralized). Study 2 extends the observation of 

partition dependence to show that investment to subdivisions can vary systematically 

with the organizational chart: in this case allocations changed dramatically depending on 

whether participants allocated to product divisions then geographic subdivisions or the 

other way around.  Moreover, Study 2 shows that differences in the amount invested in 

subdivisions closely track differences predicted by multi-stage naïve diversification.   
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Study 3 shows that partition dependence is robust to even more simplified firms and to 

incentive-compatible payoffs. 

Although one can legitimately argue that the survey-based experimental approach 

is a gross simplification of real-world capital allocation, this methodology provides 

several advantages that complement the analysis archival data.   First, by examining 

simplified decisions by individual managers we are able to eliminate the possibility of 

agency conflicts or informational asymmetries between divisional management and 

headquarters.  Second, by using alternative partitions of the same firm are able to clearly 

observe naïve diversification while remaining agnostic concerning what constitutes an 

“ideal” allocation.  Third, by simplifying the information load on participants and 

offering summary measures such as IRR or stock index movements as predictors of 

investment outcomes, we are able to demonstrate the robustness of over-diversification 

beyond situations in which information is vague or inconsistent (as it often is in the real-

world).  Fourth, this methodology allows us to show the robustness of naïve 

diversification and partition dependence to situations where managers’ incentives are 

aligned to maximize the returns of their investment allocations.   

One might wonder the extent to which partition dependence would be observed if 

participants were more accountable for their decisions as they are in real-world contexts.  

Several previous studies have found that manipulations of accountability moderate a 

number of judgment and decision making biases (see e.g., Tetlock et al., 1989; Brown, 

1999). Individuals who are made to feel more accountable by being asked to justify their 

decisions in front of an audience often behave differently than those whose responses are 

kept confidential. To investigate whether we might observe such a pattern we replicated 
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Study 1 using 144 students from an Executive MBA course.  Participants in the “low-

accountability” condition were told “your responses will remain confidential” whereas 

participants in the “high-accountability” condition were told “you might be selected to 

explain and justify your choices in front of the class” (this manipulation was modeled 

after Tetlock et al., 1989).  If executives rely more heavily on socially accepted criteria 

for distinguishing among divisions (e.g., IRR) when they know they must justify their 

decisions publicly, then we would expect to observe less reliance on the ignorance prior 

distribution and less partition dependence in the “high accountability” condition. 

However, contrary to this prediction we found that participants in the “high 

accountability” condition made allocations that were virtually indistinguishable from 

participants in the “low accountability” condition (see Table 5).   

 Despite the strengths of the present field- and experiment-based methodologies, 

we acknowledge several limitations in interpreting the present results.  First, our 

experimental studies model the capital allocation process using a number simplifying 

assumptions: namely, that such decisions are made anew in a periodic and structured 

fashion by individual managers.  Naturally, real-world capital allocations sometimes take 

into account past allocations, can be made in a continuous iterative fashion, and involve 

deliberation of multiple managers.  It would be instructive to follow up the present results 

with experimental investigations of the role of past allocations on managers’ decisions, 

the effects of making adjustments on tentative allocations, and the impact of making 

allocation decisions in groups.  Clearly, any of these modifications could potentially 

exacerbate or mitigate naïve diversification and partition dependence.  Despite these 

limitations we are struck by the robustness of partition dependence using our simplified 
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experimental paradigm.  We are also struck by the fact that we were able to find evidence 

of this phenomenon in archival data of real-world decisions that encompass all of these 

factors and require us to make an educated guess concerning how managers frame the 

partition of their firms (by three digit industry SIC codes).
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 APPENDIX I.  Instructions to Participants in Studies 1 and 2. 

 

On a separate page, you will find information about an international consumer products 

firm, including descriptions of lines of business and geographical regions where it operates. Last 

year’s financial figures for each line of business and region are also provided.  

In addition to those numbers, you will find each division’s Internal Rate of Return (IRR), 

which is the company’s estimation of the future returns of the projects available in each line of 

business or region. The higher the IRR, the better the expectations for each division.  

We would like you to take the role of the manager in charge of capital allocation for the 

entire firm. In the following pages of this survey, you must decide how to allocate the capital 

available for investment this year among the different divisions. Note that this is not the 

operational budget (advertising, etc) but rather the funds to be used for investment in developing 

new products, plant expansions, production technology improvements, etc. 

 

 

Total U.S. Total Europe U.S. Total Latin 
America Europe U.S.

Total Revenues 8,370 8,370 10,420 5,920 4,500 12,130 5,100 4,700 2,330
SG&A 1,504 1,504 2,035 1,035 1,000 1,360 410 450 500
Net Income 1,640 1,640 2,020 975 1,045 2,310 1,110 650 550
Total Assets 3,245 3,245 4,750 2,000 2,750 5,105 1,005 2,100 2,000
Net Income Margin 20% 20% 19% 16% 23% 19% 22% 14% 24%

IRR 16% 16% 14% 13% 15% 15% 17% 15% 13%

Total Home 
Care Total Beauty 

Care
Home 
Care Total Health 

Care
Beauty 

Care
Home 
Care

Total Revenues 5,100 5,100 10,620 5,920 4,700 15,200 8,370 4,500 2,330
SG&A 1,504 1,504 1,485 1,035 450 3,004 1,504 1,000 500
Net Income 1,110 1,110 1,625 975 650 3,235 1,640 1,045 550
Total Assets 1,005 1,005 4,100 2,000 2,100 7,995 3,245 2,750 2,000
Net Income Margin 22% 22% 15% 16% 14% 21% 20% 23% 24%

United States

Home CareHealth Care Beauty Care

EuropeLatin America
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APPENDIX II. Instructions for Study 3. 

For each division, the aggregate expected returns of the portfolio of projects are presented 

below. For example, any amount of capital invested in the division that operates in Chile 

will yield a 20% return if the Chilean IPSA stock index goes up by the end of today and 

0% return if it goes down. 

 

Domestic Unit 

 
 
 

Foreign Unit 

20 % if the IPSA index goes up by the end of tomorrow

0 % if the IPSA index goes down by the end of tomorrow

Up

Down

CHILE
Division

20 % if ex goes up by the end of tomorrowthe Dow Jones ind

 
 

 
 

 

UpU.S.
Division

0 % if the Dow Jones index goes down by the end of tomorrowDown

20 % if the DAX index goes up by the end of tomorrowUpEUROPE
Division

0 % if the DAX index goes down by the end of tomorrowDown

20 % if the Nikkei index goes up by the end of tomorrowUpJAPAN
Division

0 % if the Nikkei index goes down by the end of tomorrowDown
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 APPENDIX III. Protocol Coding Instructions. 

 
In the following sheets, you will find participants’ explanations for their allocations. 
Please do your best to discern which criteria, among the ones listed below, each 
participant invokes in explaining his or her response. Your task is to check the 
appropriate cells in the attached spreadsheet. In some cases it may appear that the 
participant is invoking multiple criteria. In those cases, you may mark down more than 
one cell.  
 
 
Criteria 

1. IRR: the respondent claims that she allocates capital in proportion to the IRR 
measure (more capital to the subdivisions with higher IRR). 

2. 1/n rule: the respondent claims that she spreads out capital evenly (because she 
does not have enough information, because she thinks it’s fair for the division, 
etc). 

3. Perceived potential to expand/grow; the respondent claims that she allocates 
capital based on the opportunity for a certain division/subdivision to expand its 
activities. 

4. Perceived capability of innovation: the respondent claims that she allocates capital 
to some divisions/subdivisions in order to fund potential innovations or new 
products. 

5. Geographic presence: the respondent claims that she allocates capital based on the 
need to increase or secure the firm’s presence in a specific geographic area. 

6. Revenue: the respondent claims that she allocates capital in proportion to each 
division/subdivision’s revenue. 

7. Other criteria: the respondent claims that she allocates capital according to criteria 
that are not included in the previous categories. 

No response: participants did not indicate any reason for their allocations.
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TABLE 1. Estimating the effect of N on capital expenditures 

 

(90.40)

(16.59) (-0.86)

(1.99) (9,17)

 

 

Sample

Real Virtual

cnt -3.861 -3.001

(-12.16) (-7.07)

log[Assets(t-1)] 0.771 1.029

(51.93)

log[RestFirmAssets(t-1)] 0.244 -0.007

Industry Q 0.087 0.252

N -0.145 0.013

(-5.09) (0.97)

# obs 8,145 8,145

Adj. R-squared 0.64 0.77
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TABLE 2. Mean responses for Study 1 (Centralized vs. Decentralized allocations). 

 

Ignorance 
prior Mean Ignorance 

prior Mean

Home   US 17% 16%

Home Europe 17% 12%
Home Latin 

America 17% 26%

Total Home 50% 54% 33% 39% 4.07

Beauty US 17% 15%

Beauty Europe 17% 13%

Total Beauty 33% 27% 33% 27% 0.08

Health US 17% 19%

Total Health 17% 19% 33% 33% -5.71

Centralized Partition Decentralized Partition t-test for the 
difference 
between 
means

 

 

TABLE 2b. Percentages of participants claiming use of each allocating criterion, 

IRR 1/n rule perceived potential 
to expand/grow

perceived capability 
for innovation

Geographic 
Presence Revenue Other criteria No response

44.6% 3.1% 50.8% 27.7% 20.0% 15.4% 41.5% 6.2%
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TABLE 3. Mean responses for Study 2 (Product vs. Geographical Hierarchies). 

Ignorance  
prior

Mean 
allocations

Ignorance  
prior

Mean 
allocations

Health Care - U.S. 33% 32% 11% 11% 22% 20% 7.85

Beauty Care - U.S. 17% 15% 11% 9% 6% 7% 5.66

Beauty Care - Europe 17% 14% 17% 14% 0% 0% -0.91

Home Care - U.S. 11% 12% 11% 9% 0% 2% 1.77

Home Care - Europe 11% 10% 17% 14% -6% -4% -2.53

Home Care - Latin America 11% 17% 33% 40% -22% -23% -4.65

t-test for the 
diff. between 

means

Product Partition Difference 
between 
means

Difference 
between ig. 

priors

Geographical partition
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TABLE 4. Mean responses for study 3 (Financial Incentives Study). 

 

 

Ignorance  
prior

Mean 
allocations

Ignorance  
prior

Mean 
allocations

Chile 50% 43% 25% 26% 25% 17% 3.83

U.S. 17% 21% 25% 26% -8% -5% -2.20

Europe 17% 20% 25% 26% -8% -6% -2.39

Japan 17% 15% 25% 21% -8% -6% -2.12

Difference 
between 
means

t-test for 
diff. 

between 
means

Difference 
between 

ign. priors

Hierarchical partition Non-hierarchical      
partition
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TABLE 5. Mean responses for study 4 (Accountability Study). 

 

 

High Account. Low Account. High Account. Low Account.

Home   US 12.8% 12.9%

Home Europe 12.6% 12.8%

Home Latin 
America 20.5% 21.2%

Total Home 45.9% 46.9% 35.0% 33.6%

Beauty US 18.2% 15.8%

Beauty Europe 13.3% 15.0%

Total Beauty 31.5% 30.8% 30.6% 28.3%

Health US 22.6% 22.7%

Total Health 16.7% 18.7% 34.4% 38.1%

Centralized Partition Decentralized Partition
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FIGURE 1:  A Schematic Illustration of Tests of Naïve Diversification in Capital 

ess units.  Panel B 

illustrates the effect of the relative size of the rest of the firm. 

 

Panel A 

Budgeting.  Panel A illustrates the effect of the number of busin

Target
Business

 B2

Firm A

 

Target
Business B2 B3 B4

Firm B

 

 
 
Panel B 

Target
Business

 B2

Firm A

 

Target
Business

B2

Firm B
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FIGURE 2: Schematic representation of experimental manipulations of firm partitioning.  Figure 

s made 

ade a 

lays the second version of the 

plied by the instructions of Study 2.  One group made allocations to 

product divisions then geographic subdivisions (as represented in Figure 2A) whereas the other 

group made allocations to geographic divisions then product subdivisions.  Further instructions 

for both studies are given in the Appendix. 

 

Figure 2A. Decentralized allocations 

2A displays the organization of the firm used in Study 1 in which one group of participant

a centralized allocation to the level of major divisions and the other group of participants m

decentralized allocation at the level of subdivisions.  Figure 2B disp

organizational chart im

U.S. Europe L. America

Home Care

U.S. Europe

Beauty Care

U.S.

Health Care

Group 1

 

Figure 2A. Centralized allocations 

U.S. Europe L. America

Home Care

U.S. Europe

Beauty Care

U.S.

Health Care

Group 2

 

 

Figure 2B. First Product then Geographic 

U.S. Europe L. America

Home Care

U.S. Europe

Beauty Care

U.S.

Health Care

Group 1
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Figure 2B. First Geographic then Product 

Home Care Beauty Care Health Care

U.S.

Home Care Beauty Care

Europe

Home Care

Latin America

Group 2
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FIGURE 3. Correlation between differences in ignorance priors and differences in mean 

responses across the two conditions. 

 

Ignorance priors vs. Means

-30%

-20%

-10%

0%

10%

20%

30%

-30% -20% -10% 0% 10% 20% 30%

Diff. between ignorance priors
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CODED RESPONSES FROM INDIVIDUALS IN STUDIES 1 AND 2 

 

A

 

VERAGE RATE OF INITIAL AGREEMENT IN THE PROTOCOL CODING 

 

STUDY 1  

 

 
 

 
 
 
 
 
 
 
 
 
 

IRR  response

81.54% 96.92% 83.08% 90.77% 75.38% 80.00% 50.77% 95.38%

 

1/n rule
perceived 
potential 

to expand/grow

perceived 
capability 

for innovation

Geographic 
Presence Revenue Other criteria No

STUDY 2 

IRR 1/n rule
perceived 
potential 

to expand/grow

perceived 
capability 

for innovation

Geographic 
Presence Revenue Other criteria No response

81.58% 86.84% 68.42% 84.21% 73.68% 78.95% 92.11% 100.00%
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PE RITERIA RCENTAGE OF RESPONDENTS THAT CLAIM TO HAVE FOLLOWED EACH C

(MULTIPLE SELECTION ALLOWED) 

 

STUDY 1 

STUDY 2 

 
 
Also, we took the absolute difference between allocations and ignorance priors for each 

dent. The median of those averages is 
.83% for Study 1 and 5.93% for Study 2. 

28.9% 7.9% 50.0% 21.1% 1 36.8% 7.9% 26.3%

IRR 1/n rule perceived potential 
to expand/grow

perceived capability 
for innovation Presence Revenue Other criteria No response

44.6% 3.1% 50.8% 27.7% 20.0% 15.4% 41.5% 6.2%

 
 

Geographic 

IRR 1/n rule
perceived 
potential 

to expand/grow

perceived 
capability 

for innovation

Geographic 
Presence Revenue Other criteria No response

5.8%

observation and took the average for each respon
5
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