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Conglomerate Merger, Wealth Redistribution and
Debt: A Note

CHUN H. LAM and KENNETH J. BOUDREAUX*

THAT MERGER CAN REDISTRIBUTE wealth among capital claimants is now well
recognized [2], [3], [4], and corporations even seem to take equity wealth-
preserving actions from this perspective [5]. We provide herein an analysis of
this redistribution effect more completely specified than in models to date, and
portray certain aspects of merger not previously developed, including:

(i) the set of relationships between merging firms’ cash flows that determines
the size (and direction) of wealth redistribution,

(ii) the necessary and sufficient conditions for wealth redistribution neutrality
in conglomerate merger (which requires more than perfectly correlated
cash flows), and

(iii) the determinants of wealth redistribution among debt claimants in merger,
in addition to those between debt and equity.

This analysis of the unanticipated redistribution effect may be useful in devel-
oping better-specified models of agency effects upon security prices.

Because redistribution in its most pure form is best seen in the case of
conglomerate merger, we limit our discussion to the merger of jointly normal
cash flows X; and X; where:

EX) =X; EX - X)?=o?
EX)=X; EX-Xy=d,
where X;, X;, Xi| X;, and X;| X; are all normal, as is the sum of X; and X;:
X, =X +X,

and

2 _ 2 2
o =o0; + of + 2p;jaiaj,

with p;, as the correlation of X, X;.
The market value of any particular corporate cash flow X is

Vi =X = Nojmo;}
with
p;,m = the correlation of X; with the market portfolio,

X\ = the market risk premium, and
r = one plus the risk free rate.

* Edwin L. Cox School of Business, Southern Methodist University, and School of Business,
Tulane University, respectively.
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Using the assumptions of Brennan [1] and the partial moment form of Winkler
et al. [7], the firm’s debt value can be found by:

Dj = r_l{erF*(le) - Ujf*(Cj’) + Cj[]- - F*(CJ,)]} (1)
where
C; = j’s debt promise,

C-ry

C/ == is C;’s standardization, and

aj
f*(-) and F*(.) are standard normal density and distribution function.

Since V; denotes the market value of firm j, the term rV, in (1) represents the
certainty equivalent of the uncertain cash flow Xj.

I. Conglomerate Merger

When two firms (i and j) with jointly normal cash flows merge,
Vi = r Xy, — Noijmaij} (2)
but
Pipm0ij = Pim0;i t Pjm0;j
and given a pure conglomerate merger,
Xi=X+2X
Substituting these two relationships into (2) yields
Vij = r (X = Moimai) + (X; — Mojmoaj)},
therefore
Vi=V.+V,

and the Value Additivity Principle (VAP) holds at the overall corporate level [6].
Assuming that C;;= C; + C, so that

Cﬁ = C,‘j - rV,~,
ij ’
debt value of the merged firm is
Dij = r {r(Vi + V))F*(C}) — (¢? + o} + 2p;j0:0;)/*f*(C}})
+ (Ci+ C)[1 - FXCHE} Q)

Assuming exchanges for merged-firm shares and bonds by premerger claimants
are aliquot,' the merger will leave debt and equity claimant wealth unchanged
and therefore will be wealth neutral if D;;= D; + D;, given that V;;=V, + V,.

! Later we show these conditions for debt claims; equity fair exchange conditions are commonly
known.
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Defining the redistribution effect as AD = D;; — (D; + D;), neutrality requires
AD = 0. Combining (1) for both i and j with (3),

AD = r7Y{(rV; = C)[F*(C{}) — F*(C!)] + (rV; — C))[F*(C})) — F*(C))]
+ a:if*(C!) + o;f*(C}) — (6% + o7 + 2pijoi0) "} *(C)}. (4)
Since o; + 0 = (67 + o7 + 2p;joi0;) "%, substituting into (4) and reducing gives
AD = ri{ai[(f*(C!) + C{F*(C!)) — (f*(C}j) + CIF*(C{))]
+ oi[(f*(Cf) + C/FX(C})) — (f*(C}) + C/F*(C{))]}} (5)

By the lemma in Appendix A AD > 0 for all C! # C; # C/;, and AD = 0 for
C! = C} = C/;in (5). Thus, the literature of the redistribution effect in merger
is correct in arguing AD = 0, but in a number of cases is incorrect in portraying
neutrality, AD = 0, as requiring only p; ;= 1 [2], [3], [5]. The requirement is more
stringent under the assumption of normality.? For AD = 0,

C,'—I'V,'=Cj—rvj=(ci+cj)_r(Vz+‘/j)

o; gj 7]

A necessary condition for the above equalities to hold is that p;; = 1, however,
this is not a sufficient condition. The above conditions require, in addition, that
J be a scale multiple of i in mean (X; = aX,), in standard deviation (s; = as;),
and in debt promise (C; = aC;).?

The coinsurance literature demonstrates that AD > 0 for p;; < 1 in conglom-
erate merger (that, unless neutralized, debt claimant wealth increases at the
expense of equity). The above analysis shows that for normally distributed cash
flows AD > 0 is not restricted to p; < 1, and occurs generally with the minor
exception of perfect scalar (including debt promise) mergers. We include a
numerical example of AD > 0, p; ;= 1 merger in Appendix B.

II. Debt Wealth in Merger

The above demonstrated that debt value in toto must either increase or remain
constant in conglomerate merger. That result begs the question of separate
(premerger) debt claimant wealth change. If premerger debt claimants are merely
allowed to retain premerger claims upon the merged firm cash flow, there will
generally be a further redistribution of wealth among debt claimants.

Suppose that C, = C, but ¢, > o, in a merger. Here D, > D, + D,, so a
redistribution from equity (E) to debt takes place (Vi; = V; + V,, but E;, < E,
+ E,). Since the debt promises are equal, without further adjustment,

a _ a Clor2
D1 = D3 C+C, (Dr2)

2 Care must be taken in comparing our result to others with different distributional assumptions.
3 AD = 0 can be induced, of course, by C;, > C/ + C;, a leverage increase. But that is tangential
to the point of this argument.
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The postmerger values of the debt claims, D®, are equal. However, it will also be
true that

(Dt = Dy) < (D% — D»)

The higher-variance premerger debt will increase in value more than the lower-
variance premerger debt. It can also happen (see example in Appendix B) that

D, > Dt

The value of the lower-variance debt claim can actually decrease in a merger
that increases total debt value. In such a case there is a redistribution of wealth
from both equity and low-variance debt to high-variance debt.*

An equal-relative “within debt” redistribution can be accomplished by produc-
ing postmerger debt values bearing the premerger value relationship:

o D1
DI—D1+D2(D12)
._ D
D2—D1+D2 (D1)

It is not clear, however, by what mechanism this would be accomplished.

III. Conlusion

We have shown, by deriving the conditions for wealth redistribution in merger,
that perfect correlation of merging firm’s cash flows is a necessary but not always
a sufficient condition for wealth invariance by equity holders. In addition, if the
market value of debt claims is to be unchanged, maintaining premerger debt
promises, merging firms must be perfect scalar multiples.

Debt holder wealth can also be redistributed in merger, and we demonstrate
that if debt is merely allowed to retain its premerger claims, such a redistribution
will almost certainly occur. Although reallocating the wealth shift from equity
among debt claimants on the basis of premerger value weight is conceptually
simple, it is not clear how this would be implemented.

Appendix A

To show that when two firms (i and j) with jointly normal cash flows merge, the
right-hand side of Equation (5) in the main text, H, is non-negative, i.e.,

H = r Yo, [(f*(C!) + C/F*(C!)) — (f*(C};) + C/F*(C/))]
+ g;[(f*(C/) + C/F*(C})) — (f*(C})) + C/FXC)]} = 0 (Al)
we need the following lemma.

4 Similar redistributions between debt claims are possible for other parameter differences; the
variance example is sufficient, however, to make the point.
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Lemma:
h(x, y) = [f*(x) + xF*(x)] — [f*(y) + xF*(y)] =0 for all x, y.
Proof: h(x, y) can be rewritten as
h(x, y) = [f*(x) + xF*(x)] = [/*(y) + yF*(y)] — (x — y)F*(y)
or
h(x,y) = [g(x) — g(¥)] — (x — y)F*(y) (A2)
where
&(x) = f*(x) + xF*(x)

Taking the derivative of g(x) with respect to x (applying Leibnitz’ Rule for
differentiating an integral function), g’(x) = F*(x). Since the distribution func-
tion F*(x) is a nondecreasing function, g(x) is nondecreasing, continuous, and
differentiable. By the mean value theorem, there exists a value z € (x, y) such
that

8(x) — g(y) = (x — y)g'(2)
Using the above, (A2) can be rewritten as
h(x, y) = (x = y)[g'(2) — F*(y)]
or h(x,y) = (x — y)[F*(z) — F*(y)] >0 for all x # y
and h(x,y) =0 onlyif x =y
Q.E.D.

Applying the lemma to (A1), it follows immediately that

H>0 forall C! # C; # C}
and H=0 onlywhenC/ =C/ =C,,
Therefore

AD>0 forall C! # C; #Cj
and AD =0  when (i) C/ =C/ = C};

and (ii) pi; = 1

Appendix B

A Numerical Example of Redistribution Effects When Cash Flows of Merged
Firms are Perfectly Correlated

Consider two firms i and j which merge to form firm ij. The cash flows of firms
i and j are jointly normal and perfectly correlated (p;; = 1). The characteristics of
the firms are described below.
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Characteristics Firm i Firm j Firm i, j
Mean X 1,000 1,000 2,000
Standard Deviation o 450 900 1,350
Correlation with Market p;,m 0.65 0.65 0.65
Promised Debt Payment C 600 600 1,200

One Plus Riskless Rate r=1.1
The Market Risk Premium X =0.35

Using (2) and (1) to compute the value of the firm and the debt values
respectively, we obtain:

Firm i Firm j Firm i, j
Value of Firm (V) 816.02 722.96 1538.98
Value of Debt (D) 483.06 300.18 793.00
Value of Equity (E) 332.96 422.78 745.98

Obviously, the postmerger debt value is greater than the sum of the premerger
values.

AD = D;; — (D; + D))
= 793.00 — (483.06 + 300.18)
=9.76>0

Since postmerger firm value is equal to the sum of premerger firm values, wealth
is redistributed from equity holders to debt holders in toto.

AE = E,‘j - (E, + E})
745.98 — (332.96 + 422.78)
-9.76 <0

In addition, the numerical results can also be used to illustrate wealth redis-
tribution between debt claimants of the premerged firms.

(i) If the postmerger debt values are based upon the proportions of premerger
promised payments:

Since the two firms premerger have equal promised payments, the values
owned by the debt claims of firm i and j postmerger is

D? = 793.00/2 = 396.50
D¢ = 396.50

Thus
AD; = D¢ — D; = —86.56
AD; = D§{ — D, = 96.32

With postmerger debt claims based on relative sizes of premerger promised
payments, debt claims of the lower-variance firm i actually lose value postmerger.
Debt claims of the higher-variance firm j increase in value by more than the loss
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of the lower-variance debt. The difference, 9.76, is redistributed from the equity
holders of the two firms i and j.

If we further assume that postmerger equity values of firms i and j are based
on premerger equity value proportions, then

a El —

Ef =5 Z (E;) = 328.66
N =

B = gig (B) = 4732

A.E,~ = Ef - Ei = —4.30
AEj = Ef - Ej = —546

The debt claim of the high-variance firm reaps the total benefit of value
redistribution.

(ii) If the postmerger debt values are based upon proportions of premerger
debt values:
In this arrangement

a Di _
Dt =5 ) (D;;) = 489.08
oD py=
Df = 5 ) (D;;) = 303.92
AD; = 6.02
A.Dj = 374

Debt values of both firms increase. However, with smaller premerger debt value,
the debt value of the higher-variance firm j increases less than the lower-variance
debt value.
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