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Abstract

U.S. corporations are holding record-high amounts of cash while at the same time their

investment to cash �ow sensitivity, often considered a proxy of �nancial constraints, is dwin-

dling. Both these phenomena date back before the crisis. While di¤erent independent

explanations for each of these two �ndings have been proposed, no systematic analysis has

been undertaken on whether (and how) the two phenomena are related, and why they have

prominently emerged after the mid-1990s. In this paper we show how the increasing organi-

zation of production across national borders of U.S. corporations can play a role in jointly

explaining these two apparently inconsistent �nancing choices.
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1 Introduction

Under perfect �nancial markets, companies would be able to collect the �nancial resources

needed for their investment projects according only to their future perspectives, (Modigliani

and Miller, 1958) and thus would have no need to pool resources. Moreover, the marginal

Tobin�s q (the present value of an additional dollar of capital) would be a su¢ cient statistic for

investment behavior. In the presence of market frictions, however, �rms might increase their

cash holdings for precautionary reasons, while at the same time, since external funds become

more costly than internal ones, they should also display a positive sensitivity of investment to

cash �ow.

Still, while the dramatic increase in cash holdings of (publicly traded) U.S. �rms is a well-

documented phenomenon since the mid-1990s, the fact that, over the same period of time, the

investment to cash �ow (ICF) sensitivity for a similar pool of companies has markedly declined,

to the point of disappearing, is rather puzzling. Moreover, as both these phenomena date back

before the crisis, they do not seem to be crisis-driven.

While di¤erent independent explanations for each of these two �ndings have been proposed,

to the best of our knowledge no systematic analysis has been undertaken on whether (and

how) the two phenomena are related, and why they have prominently emerged after the mid-

1990s. In this paper we provide empirical evidence of a potential channel through which the

decrease in ICF sensitivity and the increase in cash-holdings could be correlated. Our intuition

is that, over the last twenty years, US corporations have increased their global reach through the

expansion of their network of foreign a¢ liates, leading to the development of internal capital

markets among possibly non-synchronized country/industry activities. The characteristics of

these U.S. multinational entities, or conglomerates, would explain at the same time the necessity

to accumulate cash resources to be provided to a¢ liates abroad when and where they are needed,

as well as the reduced ICF sensitivity when measured at the level of the parent �rm vs. the

individual needs of a¢ liates for speci�c investment projects.

To investigate these issues, we exploit a unique dataset in which we match balance sheet

data from Compustat for U.S. parents with data from Orbis to obtain detailed information on

domestic and foreign a¢ liates owned by each U.S. parent worldwide, including information on

their balance sheets over time.1 We end up with a sample of 3,821 US parents active at least

one year in the period of analysis (2004-2012), owning 43,294 a¢ liates worldwide (in 2012).

Speci�cally, we test the ICF sensitivity �rst by a classical speci�cation, as for example in

Fazzari et al. (1988), then �tting a multilevel empirical model (Gelman and Hill, 2007) in which

we consider a¢ liates�data as investment projects undertaken by the US parent, hence all nested

1Our general dataset encompasses 270,374 headquarters controlling 1,519,588 a¢ liates worldwide, across all
industries. The primary source of data is Orbis, a global dataset containing detailed balance sheet information for
some 100 million companies worldwide. In addition, the database contains information on over 30 million share-
holder/subsidiary links, that we have been able to organize across each �rm. The database has been signi�cantly
expanded since 2009, with a better coverage of countries traditionally not well mapped such as Japan and the
United States. More detailed information on the dataset, as well as its validation across countries, is discussed in
Altomonte and Rungi (2013).
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into unique Multinational groups. The e¤ect on cash holdings is tested by estimating a �rm-level

demand of cash holdings, as in Almeida Campello and Weisbach (2004), controlling again for

the characteristic of the Multinational group structure, so as to disentangle the extent to which

the impact of fragmentation/diversi�cation is a possible driver of the observed cash hoarding.

Our selection of model designs retrieved from the literature is constructed in such a way that,

for both our ICF sensitivity and cash holdings equations, we can exploit the same independent

variable, that is cash �ow (CF) over capital stock or total assets (K), controlling as well for a

proxy of the Tobin�s q, and then changing the dependent variable accordingly (investment �ows

vs. cash holdings). To both these model design we then overlay our business group structure.

We have two main �ndings. First, the apparent paradox of vanishing ICF sensitivity in the

last decade is driven by a statistical aggregation bias, since parents�accounts are consolidating

�nancing choices actually made once taking into account the �nancing needs of the a¢ liates.

Once controlling for the potentially complex network structure to which any a¢ liate belong, the

magnitude and signi�cance of a¢ liates�ICF sensitivity are comparable to what observed for the

�80s, for example by Chen and Chen (2011).

Further, we �nd that corporate cash hoarding is positively correlated with the geographic

dispersion of sales by parents. At this stage of the analysis, we believe that the accumulation of

liquidity reserves is indeed explained by the need to face potentially non-synchronized business

cycles in di¤erent countries. This correlation is per se a sign for the existence of an internal

capital market that involves also the parent company in building a capability to locate resources

where and when they are most needed, within the established production network of a¢ liates.

The paper is related to di¤erent strands of literature. The �rst looks at the increase in the

cash holding of US parent companies, a phenomenon that dates back to the mid-1990s. Sanchez

and Yurdagul (2013) note that in 2011 cash holdings of publicly traded US �rms amounted

to nearly $5 trillion, with an annual rate of growth of 10 per cent in the period 1995 to 2010

(from $1.2 trillion to $4.9 trillion), but with average growth rates of 7 per cent already in the

period 1980 to 1995. Moreover, from 1995 to 2010 the ratio of Cash to Net Assets has also

doubled, moving from 6 to 12 per cent (with a slight fall during the �nancial crisis in 2008).

Precautionary motives have been put forward as one of the main explanation for this behavior:

�rms facing uncertainty about future possible transactions �nd it rational to pile up signi�cant

amounts of cash in order not to lose the opportunity when the chance of the transaction presents

itself; this e¤ect in turn is stronger the more credit constrained the �rm, or the more imperfect

capital markets are. Indeed, Opler, Pinkowitz, Stulz and Williamson (1999) �nd that �rms

facing di¢ cult access to external capital hold more cash, a result also con�rmed by Almeida,

Campello and Weisbach (2004) in their model of the precautionary demand for cash. More

recently Bates, Kahle and Stulz (2009) also showed that �rms with higher uncertainty in their

cash �ows end up having higher cash-to-assets ratios.

An alternative explanation for the increased cash holding of �rms has been proposed by

Foley, Hartzell, Titman and Twite (2007), based on the role of foreign income and repatriation

3



taxes. The authors look at the di¤erent a¢ liates of the US parents and, based on the country

in which these are located, calculate the implicit repatriation cost of foreign pro�ts (which

would be higher if foreign taxes are relatively low). Based on these data, they �nd that �rms

that are subject to higher repatriation taxes hold signi�cantly more cash. These �ndings have

been challenged in a recent paper by Pinkowitz, Stulz and Williamson (2013), in which they

look at the �abnormal�cash holding of US �rms, measured as the di¤erence between the cash

holdings of �rms predicted using their patterns in the late 1990s and their actual cash holdings

in subsequent periods. Through this lens they �nd that the tax explanation for the cash holdings

of U.S. multinational �rms cannot entirely explain the large abnormal holdings of these �rms;

rather, they show how the increase in cash holdings of multinationals is strongly related to their

R&D intensity, so that multinationals with no R&D expenditures do not have an increase in

abnormal cash holdings compared to domestic �rms with no R&D expenditures.

The literature looking at investment to cash �ow sensitivity dates back to Fazzari, Hubbard

and Petersen (1988) who have been the �rst to show empirically a positive sensitivity of in-

vestment to cash �ow, even after controlling for the Tobin�s q, interpreting this as the result of

the existence of �nancial constraints. This �nding is however not sistematic, with Kaplan and

Zingales (1997, 2000) observing that ex post many �rms that were classi�ed as sensititive to

cash �ows according to estimates eventually showed to be non-constrained. The latter critique

has opened empirical controversies, related to a problem of endogeneity of a �rm�s �nancial vari-

ables to its future returns of capital (Gilchrist and Himmelberg, 1995; Almeida, Campello and

Weisbach, 2004), and to the identi�cation of a correct measure of marginal returns of capital

used as a control of a �rms� fundamentals, in absence of information on the expected future

marginal pro�tability, for which the Tobin�s Q-value at the �rm-level demonstrates to be only

an imperfect measure (Gilchrist and Himmelberg, 1998; Erickson and Whited, 2012; and more

recently Lewellen and Lewellen, 2014). Taking into account these re�nements and controver-

sies, the analysis of the investment-to-cash-�ow sensitivity remains a key issue in the corporate

�nance literature (Biddle and Hilary, 2006; Almeida and Campello, 2007).

In particular, some studies have shown how the magnitude of the investment-to-cash-�ow

sensitivity has considerably reduced over time, especially in the aftermath of the recent �nancial

crisis in US. Of particular interest for our analysis, Chen and Chen (2011) noted that estimates

of sensitivities tended to decline over the last four decades, almost disappearing in 2007-2009,

when on the contrary one would expect that �rms were more credit-constrained as less external

resources were available to �nancing �rms� investment projects.2. They also show that ICF

sensitivity has disappeared in �rms with low and high dividend ratios, in young and old �rms,

among small and large �rms, and �rms with and without credit ratings. As their results show

that the decline and disappearance of IFC sensitivity cannot be explained by changes in sample

composition, corporate governance, or market power of �rms, they conclude that the puzzle

2Previous works showing a decline of the investment-to-cash-�ow sensitivity are Allayannis and Mozumdar
(2004), Agca and Mozumdar (2008), Brown and Petersen (2009).

4



remains.

The third strand of literature covered in this paper relates to the behavior of conglomer-

ate �rms and the development of internal capital markets. While the literature on business

groups is very large and spans di¤erent �elds, from management to industrial economics to

�nance, what we are interested here is the idea that the development of internal capital mar-

kets may allow �rms to allocate capital from a¢ liates that have extra funds to a¢ liates that

do not produce su¢ cient capital themselves, yet have pro�table projects. Billett and Mauer

(2003) provide some of the earliest evidence on this question, showing that funds �ow toward

�nancially constrained e¢ cient divisions of conglomerates, and that these types of transfers to

constrained segments with good investment opportunities increase the overall valuation of the

conglomerate. Maksimovic and Phillips (2008) also �nd that in growth and for consolidating

industries, conglomerates enable �nancially dependent divisions to invest and acquire assets at a

higher rate than similar �nancially dependent stand-alone �rms. Desai, Foley and Hines (2004)

showed that a¢ liates to US multinationals were �nanced with less external debt in countries

with underdeveloped capital markets or weak creditor rights, where local borrowing costs were

higher. Kuppuswamy and Villalonga (2010), and Matvos and Seru (2012) explore instead the

reasons behind the �nding that conglomerate �rms tend to exhibit less cyclical behavior than

single-segment �rms during economic and �nancial crises.3

All the above evidence is thus consistent with the idea that conglomerate �rms willing to

exploit internal capital markets tend to hold an above average amount of cash (consolidated at

the parent level) as a bu¤er for investment opportunities within the group, while the investment

to cash �ow sensitivity of the same conglomerate would be relevant only at the individual a¢ liate

level. Moreover, it does also make sense that these �nancing choices would not be a¤ected by

the crisis, as conglomerates tend to fare better and cut investment less during times of distress.

The paper is organized as follows. In Section 2 we introduce our linked data matching balance

sheet information on U.S. parent companies as retrieved from Compustat with information on the

individual a¢ liates owned by these parents worldwide, together with some descriptive statistics,

as well as a description of the main variables employed in the analysis. Section 3 presents

our results on the ICF sensitivity of conglomerates, while Section 4 analyzes the cash holding

behavior of these �rms. Section 5 concludes.

2 Data and variable description

We match data on the activities of US companies as reported in Compustat with information

on their ownership structure as retrieved from the Ownership Database produced by Bureau

Van Djik. The Ownership Database reports complete proprietary linkages for about 5.5 million

of �rms across 200 countries in 2010 (the version we have used), and thus allows to map the

position of each �rm in a proprietary hierarchy. As such, the �rm can be a parent company, i.e.

3See Maksimovic and Phillips (2013) for a detailed survey of the e¤ects of internal capital markets within
conglomerate �rms.
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it is the �ultimate owner�of a corporate proprietary structure, an a¢ liate, i.e. it is controlled

by some other �rm (not excluding that the same �rm controls other a¢ liates), or the �rm

can be independent. We opt here for a de�nition of control as established in international

standards for multinational corporations (OECD 2005; UNCTAD, 2009; Eurostat, 2007), where

control is assumed if (directly or indirectly, e.g. via another controlled a¢ liate) the parent

exceeds the majority (50.01%) of voting rights of the a¢ liate and can thus be considered as

the Ultimate Controlling Institution / Ultimate Bene�cial Owner.4 In Altomonte and Rungi

(2013) we describe the whole dataset of proprietary linkages, in which we retrieve information on

270,374 parents controlling a total of 1,519,588 (foreign and domestic) a¢ liates in 207 countries,

and provide a validation of these data against existing o¢ cial sources for foreign activities.

For the purpose of this paper, we follow Bates, Kahle and Stulz (2009) and consider all

U.S. �rms in Compustat with positive assets (Compustat data item #6) and positive sales (data

item #12), while we exclude �nancial �rms (SIC codes 6000-6999) and utilities (SIC codes 4900-

4999). We then match these �rms to our dataset of proprietary linkages, and retrieve 3,821 U.S.

parent companies controlling 43,294 domestic and foreign a¢ liates worldwide for which we have

complete information on the �nancial variables of interest. Financial information on the parent

companies is retrieved from Compustat, while balance sheet data of each a¢ liate (including U.S.

ones) are retrieved from Orbis, a companion dataset always produced by Bureau Van Djik where

balance sheet data on some 60 million of companies are stored, although with some heterogeneity

in the quality of balance sheet data across countries.

Our sample �gures for U.S. parents are comparable to other similar studies based on data

derived from Compustat. In particular, Desai, Foley and Hines (2004) report data for 2,373 U.S.

parent �rms controlling 17,898 foreign a¢ liates in the year 1994; Pinkowitz et al. (2013) look

at data on 2,704 U.S. �rms in 2010, using a threshold of market capitalization (in year 2000

dollars) greater than $5 million, retrieving a (unweighted) mean Cash/Asset ratio of 21.5% in

2010; Bates, Kahle and Stulz (2009) analyse 3,297 �rms, with a (unweighted) mean Cash/Asset

ratio of 23.2% in 2006 (last available year). Our paper retrieves 3,821 U.S. parent companies

reporting in Compustat an average (unweighted) Cash/Asset ratio of 21.7% in 2010 and 22.9%

in 2006, so in line with the previous literature, both in terms of sample size and main �nancial

variable of interest.

In 1 we report some descriptive statistics on the geographical distribution of a¢ liates present

in our data. Roughly 58% of a¢ liates of the 3,821 parents are located in the US, the rest abroad.

Not surprisingly, the Eurpean Union constitutes the most important location of U.S. foreign

a¢ liates (12,454 �rms, i.e. some 70% of the total). In terms of size, domestic a¢ liates tend to

be slightly smaller than the average foreign a¢ liates, although the latter group is characterized

4Control derived by voting power, i.e. majority ownership, can be obtained through either direct or indirect
cross-participations. A company X can control 60% of shares of company A, which controls 70% of shares of
company B. Although company X does not formally control company B directly, it does indirectly, via company
A. The latter, known as the principle of the Ultimate Controlling Institution in OECD FATS Statistics (or
Ultimate Bene�cial Owner in UNCTAD data), allows to assign control of company B to company X, thus called
the parent company.
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by a larger heterogeneity (with a¢ liates operating in Latin America and Africa, particularly in

raw materials, being typically very large). Table 2 presents the evolution over time (2004-2012)

of the cash holdings (Cash/Asset ratio) of the same a¢ liates, both in terms of average and per

quartile of the a¢ liates�size distribution. The latter shows a clear increase over time, especially

for the largest a¢ liates (fourth quartile).

Table 1: Geographic distribution of U.S. a¢ liates by main areas

N. affiliates
Domestic affiliates (USA) 25,308
European Union 12,454
Other Europe 1,738
South America 1,088
China 268
Japan 322
ASEAN 466
Africa & Middle East 359
Rest of the world 1,291
Total 43,294

Host country

Table 2: Cash holdings of U.S. a¢ liates, by quartiles of size distribution (sales) and year

year mean p25 p50 p75 St Dev.
2004 17.11% 1.60% 7.94% 23.27% 22.35%
2005 17.12% 1.70% 8.03% 23.46% 27.04%
2006 17.66% 1.84% 8.41% 24.38% 22.59%
2007 18.50% 1.86% 8.78% 25.91% 23.41%
2008 17.88% 1.51% 8.09% 24.18% 23.47%
2009 19.10% 1.60% 8.82% 27.19% 24.35%
2010 19.46% 1.66% 8.79% 28.16% 24.68%
2011 19.16% 1.62% 8.53% 27.19% 24.50%
2012 19.55% 1.47% 8.44% 27.94% 25.20%

In terms of �nancial variables employed in the analysis, we follow Chen and Chen (2011)

and Almeida et al. (2004) and use as dependent variables the investment �ows (for the ICF

sensitivity equation) and a �rm�s cash holding, both normalized for the (lagged) capital stock

of the �rm. In terms of controls, we use the same structure for both estimating equations,

controlling for cash �ows (always normalized for the lagged capital stock) as well for a proxy of

the Tobin�s q calculated as the operating income normalized for the lagged capital stock (i.e.
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returns to capital).

3 ICF sensitivity and conglomerate �rms

3.1 Baseline results

In order to reproduce estimates of investment cash �ow sensitivity (ICF) as in previous works,

we adopt the classical empirical setup originally set in Fazzari, Hubbard and Petersen (1998),

but testing it both at the parent-level and at the a¢ liate-level, as follows:

Iit
Kit�1

= �0 + �1
CFit
Kit�1

+ �2
Incit
Kit�1

+ �3sizeit + cs + �t + "it (1)

where Ijt is the ith �rm�s �xed investment (capital expenses) at time t, CFjt is the ith speci�c

internal cash �ow, Incjt is operating income, Kjt�1 is the capital stock at the beginning of period

used to de�ate previous variables, and sizejt is the �rm�s number of employees.Industry �xed

e¤ects (s) at the NAICS 3-digit level and time �xed e¤ects (�t) are further included. Results

are reported in Table 3.

Table 3: Investment-to-cash-�ow for US, at the parent- and a¢ liate-level, basic estimates for
2004-2012.

Dependent variable:
Iit/Kit1

.002 .122***
(.002) (.007)

.026*** .010**
(.010) (.000)

.250*** .015***
(.084) (.002)

1.411*** .001
(.539) (.009)

Country*industry fixed effects No Yes
Industry fixed effects Yes No
Time fixed effects Yes Yes
Observations 33,182 73,021
Firms (parents or affiliates) 3,821 43,294
Adjusted Rsquared .051 .032

Constant

parentlevel affiliatelevel

CFit/Kit1

Qit

Sizeit

*, **, *** signi�cance at 10%, 5% and 1%. Robust

standard errors in parenthesis.

In the �rst colum of Table 3 we detect a small and non-signi�cant �nancial constraint for

parents, as indicated by the correlation between capital expenses and cash �ow, both weighted

by assets at the beginning of the period. This �nding for consolidated parent data is comparable
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in magnitude also to previous results by Chen and Chen (2011), who reported a vanishing ICF

sensitivity over the last decade. However this is in contradiction with what we actually �nd

once looking at the �nancial accounts by a¢ liates controlled by the same parents included in

the �rst column. A sensitivity magnitude is again detected as statistically signi�cant with a

positive sign, this time comparable to what was observed by Chen and Chen (2011) for a similar

sample of US corporations.

It seems that the previous apparent paradox of fading �nancial constraints for US �rms can

already be solved once we control for a possible aggregation bias that derives from the consoli-

dation by the parent of all the �nancing and investment choices, which occur more conveniently

at the level of the a¢ liates, where actual investment projects really occur.

At this stage of the analysis nothing can be said about the nature of this aggregation bias.

We can think for the moment of two possible explanations. On one side, it can be due to the

creation of an internal capital market, that allows for a centralization of the �nance function so

that a parent can relocate liquidity resources where they are most needed. In this case capital

expenses would occur at the a¢ liate-level, while cash �ows are borrowed from the parent and

there would be no reason to �nd a correlation on aggregate from parents��nancial accounts.

On the other side, there is a possibility that bigger parents, with an increasing international

activity, can rely on a reputation e¤ect on �nancial markets when asking for funds thanks to

a better collateral. In this case parents are indeed less �nancially constrained, while a¢ liates

have still to accumulate liquidity reserves.

Until now, however, we have made a strong assumption in our empirical strategy once con-

sidering the parents and their a¢ liates as statistically independent in their �nancing choices.

In order to relax this assumption, we introduce a more structural empirical strategy thanks

to the adoption of a multilevel model that takes explicitly into account the potential within-

group correlation of a¢ liates��nancial constraints. According to this strategy we consider all

a¢ liates belonging to a Multinational group as nested under an upper level represented by a

common ownership structure. From an economic point of view, this empirical strategy repro-

duces more realistically the common management choices taken by headquarters to engage in

di¤erent investment projects by single a¢ liates.

Following the neoclassical investment theory set by the seminal work by Modigliani and

Miller (1958), there should be no ICF sensitivity after controlling for the pro�tability of the

project. In the event that such sensitivity does exist, it means that the �rm has to rely on its

own �nancial resources, either to be considered as a pledge to repay the credit obtained or to

�nance the project with internal resources.

By extension, if capital markets were frictionless, not only the ICF sensitivities should be

non-signi�cant at the a¢ liate-level, but they should also be independent across a¢ liates within

the same Multinational group. In case a within-group correlation between a¢ liates� capital

expenses and their cash �ows does exist, belonging to one Multinational group or another makes

the di¤erence at the moment of retrieving funds for investment projects.
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We test our hierarchical model with a random-slope equation as follows:

Ii(j)t

Ki(j)t�1
= (�0 + �0j) + (�1 + �1j)

CFi(j)t

Ki(j)t�1
+ (�2 + �2j)

Inci(j)t

Ki(j)t�1
+ �cs + �t + "i(j)t (2)

As in eq. 1, Ii(j)t is the ith a¢ liate�s �xed investment (capital expenses) at time t, CFi(j)t is

the ith a¢ liate�s internal cash �ow, OpInci(j)t is the ith a¢ liate�s operating income, Ki(j)t�1 is

the a¢ liate�s capital stock at the beginning of period used to de�ate previous variables. Country-

per-industry �xed e¤ects (�cs) and time �xed e¤ects (�t) control for sample composition and

time-speci�c shocks.

This time, however, the coe¢ cients include both a �xed and a random component. The �xed

component is common to the whole a¢ liates included in the sample, whereas the random part

varies with jth MNE�s membership. The random part of each coe¢ cient is in other words the

contribution to that coe¢ cient given by the common management structure, and as a random

variable each random part has its own distribution that we assume as normal: �nj � N(�nj ;  nj),

for each n = f0; 1; 2g. Maximum-likelihood estimates with unstructured covariance structure
are reported in Table 4.

In the upper part of Table 4 we have the sample estimates of the �xed components: after

controlling for capital pro�tability we obtain a highly signi�cant a¢ liate-speci�c ICF sensitivity

at .156, which is not far in magnitude to the �gure we obtained in the second column of Table 3.

In the lower part of the table, we �nd instead the standard deviation of the random component

(�1j) that allows us to de�ne a con�dence interval into which the sensitivity falls once taking into

account the contribution of the di¤erent ownership structures. With a 95 percent con�dence,

the sensitivity falls in a range .(�:203; :515). For the purpose of our analysis it means that the
a¢ liation to a speci�c ownership structure makes the di¤erence: the �average��nancial constraint

observed for sample a¢ liates can be mitigated until reversing for some a¢ liates controlled by

some MNEs, whereas it can be even tougher for some other a¢ liates controlled by di¤erent

corporate networks.

At this stage we don�t know which MNEs� features determine this huge variation of the

ICF sensitivities, but we already can conclude that these sensitivities are not neutral to group

a¢ liation. The �nancing choices are not independent across a¢ liates included in the same

corporate network structure.

From the random components of Table 4 we can also quantify the within-MNE correlation

of the estimated equation as follows:

b� =  0j
 0j + #"

(3)

where  0j is the variance of the random intercept and #" is the residuals� variance. We

obtain a very high �gure of .505 that we interpret as the clue that there is a high interdependence
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Table 4: Random coe¢ cient model for within-group �nancial constraints in the period 2004-
2012.

Dependent variable:

Iit/Kit1

Fixed component

.156***
(.008)

.124***
(.021)

.015***
(.001)

.012
(.019)

Random component

sd (CFit/Kit1) .183***
sd(Qt) .387***
sd(Sizet) .051***
sd(constant) .063***
corr(CFt/Kt1, Qt) .663***
corr(CFt/Kt1, Sizet) .185***
corr(CFt/Kt1, constant) .319***
sd(residuals) .181***
country*industry fixed effects Yes
time fixed effects Yes
Observations 55,316
Affiliates 14,557
Headquarters 3,042
Log likelihood 2,373.39
chi2 LR test vs OLS 860.00 (6)

CFit/Kit1

Qit

Sizeit

Constant

Multilevel model  Random slope

*, **, *** signi�cance at 10%, 5% and 1%. Robust

standard errors in parenthesis.

among coa¢ liates and headquarters once participating to the investment and �nancial allocation

decisions at the basis of eq. 2.

In order to visualize the results obtained from the multilevel random coe¢ cient model, we can

derive predicted investment-to-cash-�ow sensitivities that are common for a¢ liates belonging to

the same MNE network. We �t values according to the following equation:

\Ii(j)t
Ki(j)t�1

= c�0 +c�1 CFi(j)t
Ki(j)t�1

+ f�0j + f�1j CFi(j)t
Ki(j)t�1

(4)

where empirical Bayesian investment cash �ow sensitivities are (c�1 + f�1j) and speci�c for
each of the 3,042 MNEs included in our sample and the composite intercept term

�c�0 + f�0j� can
be considered as identi�cation of the �nancial constraint in absence of investment. The feature

of Bayesian is here due to our use of estimates of random variables that we consider as given�f�0j ;f�1j�.
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In Figure 1 we plot the predicted regression lines, the a¢ liates�average regression line and

the consolidated MNEs� regression line. The complete predicted regression lines sum up the

�xed and the random components of eq. 4, whereas the a¢ liates�average regression line is the

one that considers only the �xed components
�c�0 +c�1 CFi(j)tKi(j)t�1

�
. We added also the consolidated

MNEs�regression line, as borrowed from results reported in Table 3 second column, in order to

show the di¤erence with the now unconsolidated but structural estimates.

Figure 1: Empirical Bayesian investment cash �ow sensitivities
.5

0
.5

IK

1 .5 0 .5 1
CFK

Empirical Bayes investment cash flow sensitivities of US MNEs

population average affiliates population average MNEs

We have in Figure 1 a clear visualization of how the average sensitivity of sample a¢ liates can

conceal very di¤erent situations. Predicted slopes and intercepts in the bundle of MNE-speci�c

regression lines vary in some cases from negative to positive. On the other hand, the estimates

that we obtained in Table 3, when considering the headquarters�consolidated data, inevitably

su¤ered from an aggregation bias since the process of investment decisions and allocation of

�nancial resources is very heterogeneous at the a¢ liate-level, even within the same MNE.

4 Cash holdings and conglomerate �rms

In the previous section we found that, to successfully assess �nancial constraints in US cor-

porations, we had to account for the interdependence among the single investment projects

undertaken by single a¢ liates. Whether due to the possibility to develop an internal capital

market, or due to a better intangible collateral to be spent on �nancial markets, parent com-

panies did not show correlation between capital expenses and liquidity means while their own

a¢ liates did. Until now we couldn�t tell more on the possibility to develop an internal capital

market.

In this section we want to test if we can detect the existence of an internal capital market

from parents��nancial accounts, once we take into account also the geographic fragmentation
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and the industrial diversi�cation of US conglomerates. This way we believe we can also �nd an

economic rationale for the evidence that US corporations are hoarding cash reserves.

As a �rst step towards a structural estimation of �nancing choices, we begin by testing the

following equation:

�
CHjt
Kjt�1

= �0 + �1
CFjt
Kjt�1

+ �2
Incjt
Kjt�1

+ �3indjt + �4geojt + �s + �t + "jt (5)

where on the left side we have cash holdings (CHjt) of the jth parent at time t;weighted

by total assets at the beginning of the period.. As regressors we add an indicator of industrial

diversi�cation (indjt) and one for geographic fragmentation (geojt) which are speci�c for each

parent and each year in our sample. Both are calculated as Her�ndahl-Hirschman indexes for

a¢ liates�turnover, the �rst on the basis of the industries in which single a¢ liates are active, the

second on the basis of countries in which single a¢ liates are located. Besides them we follow

Almeida et al. (2004) in relating asset-weigthed cash holdings to asset-weigthed cash �ows

(CFjt) and a proxy forTobin�s Q. (Incjt=Kjt�1), both introduced in the course of our previous

analysis. Further, we include industry �xed e¤ects by core activity of the parent (at the NAICS

3-digit level) and time �xed e¤ects for idiosyncratic shocks.

Table 5: Cash hoarding, geographic fragmentation and industrial diversi�cation

Dependent variable:

Δ (CHjt/Kjt1)
CFjt/Kjt1 .067*** .034***

(.005) (.002)
Qjt .001 .003*

(.001) (.001)
geographic diversificationjt .113***

(.029)
industrial diversificationjt .012

(.050)
.857*** .788***

(.090) (.094)
Industry fixed effects Yes Yes
Time fixed effects Yes Yes
Observations 3,821 3,821
Adjusted Rsquared .032 .044

(II)

Constant

(I)

*, **, *** signi�cance at 10%, 5% and 1%. Robust standard errors

in parenthesis.

In the �rst column of results in Table 5 we �nd a positive correlation between cash �ows and

cash holdings with a magnitude similar to what found by Almeida et al. (2004). In the second

column of results we �nd that including both geographic and industrial diversi�cation already
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reduces such a correlation by half the magnitude. Further, parents that are more fragmented

internationally tend to accumulate more cash reserves. Industrial diversi�cation seems not

driving cash hoarding.

We interpret this result as a hint to the existence of an internal capital market that is

more relevant for Multinational groups, which have to manage with possibly non-synchronized

business cycles around the world. A centralization of the �nance function and the ability to

relocate �nancial resources, when and where they are more needed, could be a valid economic

rationale for why US corporations are hoarding cash reserves.

5 Conclusions and further work

In this contribution we provide a systematic analysis of �nancing choices by US conglomerates

while trying to explain the twin paradox of apparently vanishing �nancial constraints, assessed

through investment-to-cash-�ow (ICF) sensitivities, and record-high amounts of cash reserves

over the last decades.

We �nd that the increasing fragmentation of production across national borders, and the

consequent necessity to establish a complex internal capital market, can jointly explain these

two paradoxes.

On one side, the apparent fading ICF sensitivity seems to be the result of an aggregation

bias, when neglecting what happens at the level of single a¢ liates, where actual investment

projects are implemented. When including a¢ liates� �nancial accounts, the ICF sensitivity

arises again with a magnitude similar to the one registered in previous works and for previous

years. Then, we detect a high degree of interdependence of �nancing choices between parents and

a¢ liates, once we control for belonging to common ownership structures after the adoption of

a multilevel empirical model. The population-average �nancial constraint observed for a¢ liates

can be considerably mitigated until reversing for some units, depending on the ownership network

they belong to.

At this stage of the analysis we can�t tell more on whether this interdependence among

productive units is due to the possibility to develop an internal capital market or to an additional

form of collateral that can be spent on �nancial markets, given by the increasing complexity of

the network structure (i.e. more assets) from international fragmentation.

However, the positive correlation between cash holdings and geographic dispersion of activi-

ties could be a clue that US corporations are piling up reserves for potentially non-synchronized

business cycles in di¤erent countries and industries.

Further work is needed, however, to assess the role for possible lack of good investment oppor-

tunities in both cash hoarding and vanishing ICF sensitivity. A more structural estimation will

take into account the simultaneity of demand and supply of �nancial resources at the �rm-level,

in line with what Almeida et al. (2004) did, but including also the international fragmentation

of production in countries with di¤erent �nancing environments and �scal incentives.
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