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Abstract

This article characterizes the Herfindahl Hirshman Index and its use by the Depart-

ment of Justice and the Federal Trade Commission of the United States, in their

Horizontal Merger Guidelines. The characterization maps ranges of the index with

the level of market concentration and its changes due to horizontal mergers and ac-

quisitions, in terms of the number of firms operating in the market and the market

share of the largest active firm. The article aims to provide alternative and graphic

approaches that may contribute to analyze horizontal mergers and acquisitions in

an easier and expedited way, from a market concentration perspective and before

there are any changes in strategic interactions or market equilibria.
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Gúıa de Fusiones Horizontales. La caracterización mapea rangos del ı́ndice con el nivel de

la concentración del mercado y los cambios en el mismo debidos a fusiones y adquisiciones,

en términos del número de empresas que operan en el mercado y de la participación en

el mercado de la empresa activa más grande. El art́ıculo trata de proveer enfoques al-

ternativos y gráficos que contribuyan a analizar las fusiones y adquisiciones horizontales

de una manera más sencilla y expedita, desde el punto de vista de la concentración de

mercado y antes de que hayan cambios en las intereacciones estratégicas o el equilibrio de

los mercados.
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This article characterizes the Herfindahl Hirschman Index (HHI), as used in the Hor-

izontal Merger Guidelines from the Department of Justice (DOJ) and the Federal Trade

Commission (FTC) of the United States. The objective is to express the degree of market

concentration and the criteria for the classification of mergers described in the guidelines,

in terms of the number of firms and the market share of the largest firm, before there are

changes in strategic interactions or market equilibria, such as changes in prices, quantities,

qualities, location and welfare.

As is well known and as pointed out in the Guidelines, the HHI is an analytical tool

-among many others available in a reasonable and reliable way-, used by the authorities

along with their experience, to make decisions regarding competitive concerns in a limited

period of time.

The next section will present a review of the literature. The following section is devoted

to the characterization and application of the HHI in terms of market concentration.

Then, the article focuses on the characterization and application of the HHI in terms of

mergers and acquisitions. The article finishes with some conclusions.

1 Literature Review

As pointed out by Zou (2003), Hirschman (1945) is acknowledged to have used the

HHI first. Herfindahl (1950) proposed it in his PhD dissertation, and later (1959) used

it to analyze the international copper industry. Rosenbluth (1955 and 1957) called the

index the Herfindahl Index, and later Hirschman (1964) claimed his paternity of the index.

Since then, it has been referred to as the Herfindahl Hirschman Index.

The index is estimated as follows:

Let

xi= the sales of firm i

X =
∑n

i=1 xi = the total sales in the relevant market

si = xi
X

100

where si is the share of firm i in a given market, 0 ≤ si ≤ 100,∀i.

The HHI is defined as:
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HHI =
n∑
i=1

s2i

0 ≤ HHI ≤ 10, 000

The Department of Justice (1982) began to use the HHI in its 1982 Merger Guidelines.

Currently, the Department of Justice and the Federal Trade Commission (2010) (also

referred to as the Agencies) continue to include the HHI in their Horizontal Merger

Guidelines, as a measure to classify a relevant market according to its concentration, as

follows:

• Unconcentrated Markets: HHI below 1,500.

• Moderately Concentrated Markets: HHI between 1,500 and 2,500.

• Highly Concentrated Markets: HHI above 2,500.

The Agencies establish the following criteria regarding horizontal mergers and acquisitions:

• Unconcentrated Markets: “Mergers resulting in unconcentrated markets are unlikely

to have adverse competitive effects and ordinarily require no further analysis.”

• Small Change in Concentration: “Mergers involving an increase in the HHI of

less than 100 points are unlikely to have adverse competitive effects and ordinarily

require no further analysis.”

• Moderately Concentrated Markets: “Mergers resulting in moderately concentrated

markets that involve an increase in the HHI of more than 100 points potentially

raise significant competitive concerns and often warrant scrutiny.”

• Highly Concentrated Markets:

– Mergers that Potentially Raise Significant Competitive Concerns: “Mergers

resulting in highly concentrated markets that involve an increase in the HHI

of between 100 points and 200 points potentially raise significant competitive

concerns and often warrant scrutiny.”
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– Mergers that are Presumed to be Likely to Enhance Market Power: “Mergers

resulting in highly concentrated markets that involve an increase in the HHI of

more than 200 points will be presumed to be likely to enhance market power.

The presumption may be rebutted by persuasive evidence showing that the

merger is unlikely to enhance market power.”

The Federal Reserve System (2021) also uses the HHI in its analyses of competitive

effects of mergers. “The Board’s delegation criteria for competition (to the Reserve Banks)

state that an application cannot be approved by a Reserve Bank under delegated authority

and must be reviewed by the Board if (i) the merger or acquisition would raise the HHI

by 200 points or more to a level of 1,800 or higher in any local banking market in which

the parties to a transaction have overlapping operations, or (ii) the merger or acquisition

would increase the post-transaction market share for the acquiring firm to more than

35 percent in any overlapping market. Other factors unrelated to competition also can

preclude Reserve Bank approval under delegated authority”

The European Union (2004), in its Horizontal Merger Guidelines, establishes that:

“The Commission is unlikely to identify horizontal competition concerns in a market

with a post-merger HHI below 1,000. Such markets normally do not require extensive

analysis. The Commission is also unlikely to identify horizontal competition concerns in

a merger with a post-merger HHI between 1,000 and 2,000 and a delta below 250, or a

merger with a post-merger HHI above 2,000 and a delta below 150, except where special

circumstances such as, for instance, one or more of the following factors are present: (a) a

merger involves a potential entrant or a recent entrant with a small market share; (b) one

or more merging parties are important innovators in ways not reflected in market shares;

(c) there are significant cross-shareholdings among the market participants; (d) one of the

merging firms is a maverick firm with a high likelihood of disrupting coordinated conduct;

(e) indications of past or ongoing coordination, or facilitating practices, are present; (f)

one of the merging parties has a pre-merger market share of 50% or more. Each of these

HHI levels, in combination with the relevant deltas, may be used as an initial indicator

of the absence of competition concerns. However, they do not give rise to a presumption

of either the existence or the absence of such concerns.”
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Adelman (1969) expresses the HHI as a “numbers equivalent”2, making it easier to

compute it and to find quickly its convergence to a limit. As such, he finds that the

HHI can be expressed as an increasing function of the variance in market shares. His

contribution will be analyzed in detail later on in this article.

Kwoka (1985) builds on Adelman (1969), highlighting the HHI as a full information

statistic that gives more weight to larger firms; does not ignore smaller firms; and considers

each firm separately. However, he warns that it is not possible to capture all relevant

aspects of a market with a concentration measure, and that concentration measures are

not a substitute to a thorough economic analysis of markets. He concludes, quoting

Singer (1968), that the “calculation of concentration ratios [by which he meant different

concentration measures] must therefore be perceived as the beginning and not the end, of

an antitrust analysis of market power.”

Levin (1990) considers the relationship between market shares, the HHI and welfare,

and finds that if the pre-merger market share of two firms is less than 50%, their merger

is welfare enhancing and should not be challenged.

Ino et al. (2012) explore the behaviour of the HHI under the Stackelberg conjecture

with multiple leaders, and find that in the long run, a higher HHI is compatible with

higher welfare when the leaders set their output both before and after, the free entry of

followers.

Roberts (2014) makes a thorough review of the use of the HHI, to argue that its

widespread use focuses on market concentration, generating a bias against the benefits of

mergers and in particular, against benefits from network externalities.

Brezina et al. (2016) focus on the methodology used by the European Commission for

mergers and acquisitions, for which they propose the following boundaries (they consider

the HHI in the range between 0 and 1, since they do not multiply si by 100):

Unconcentrated, if the value of HHI has an interval ( 1
n
; 0.9
n

+ 0.1)

Moderately concentrated, if the value of HHI has an interval (0.9
n

+ 0.1; 0.8
n

+ 0.2)

Highly concentrated, if the value of HHI has an interval (0.8
n

+ 0.2; 1).

2This concept was first proposed by Bishop (1952) “as if the ith firm were a member of a symmetrical
group of n firms firms of equal size.”
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They also focus on simulations of changes in market concentration when new firms enter

a market, by assuming both constant output or decreasing output of incumbent firms.

This article does not consider changes in welfare or changes in strategic interactions,

nor the entry of new firms. It focuses on the level and changes of market concentration

with a merger or acquisition, before there are any changes in strategic interactions or in

the market equilibrium.

2 The HHI and Market Concentration

This section focuses on the characterization and the application of the HHI regarding

the level of market concentration.

2.1 Characterization of the HHI in Terms of Market

Concentration

As pointed out before, the HHI is defined as:

HHI =
n∑
i=1

s2i

0 ≤ HHI ≤ 10, 000

In this section it will be assumed that the sub-index of the firm with the largest market

share is i = 1.

The HHI can be characterized by its possible values. If one firm has all the market,

the market is as highly concentrated as possible. Given that such firm has been assumed

to be identified by the sub-index 1, s1 = 100; si = 0,∀i 6= 1, and the HHI takes a value

of 10,000.

If the market share of all firms tends to zero, the value of the HHI tends to zero.

The first theorem presents a result first explored by Aldeman (1963) and presented by

Kwoka (1985).
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Theorem 2.1. The HHI is proportional to the variance of the relevant market shares of

the firms.

Proof.
n∑
i=1

si = 100

The mean market share is:
100

n

The variance of market shares can be expressed as:

σ2 =
1

n

n∑
i=1

(
si −

100

n

)2

nσ2 =
n∑
i=1

(
s2i +

10.000

n2
− 200si

n

)

nσ2 =
n∑
i=1

s2i +
10, 000n

n2
− 20, 000

n

nσ2 = HHI − 10, 000

n

HHI = nσ2 +
10, 000

n

∂HHI

∂σ2
= n > 0

by the market existence condition

Corollary 2.1.1. Given n firms, if all firms have the same market share, the market is

as least concentrated as possible, and the HHI achieves its minimum value, which is equal

to 10,000
n

.

Proof. If all firms have the same market share, the variance of the market shares is zero

σ2 = 0

and

HHI =
10, 000

n
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Corollary 2.1.2. Given n firms, if there is a firm that has the largest market share s1,

the market is as least concentrated as possible, and the HHI achieves its minimum value,

when all the other firms have the same market share.

Proof.

HHI =
n∑
i=1

s2i

HHI = s21 +
n∑
i=2

s2i

HHI = s21 +HHIO

where HHIO is the Herfindahl Hirshman index for all other firms besides the largest firm.

By Theorem 2.1, HHIO achieves its minimum value when all firms have the same market

share.

The theorem 2.2 explores the maximum value that the HHI can have, when a firm

has the largest market share.

Theorem 2.2. Given n firms, if there is a firm with the largest market share, when the

other firms have the same market share, as that largest firm, the market will be as concen-

trated as possible, and the HHI will achieve its maximum value under such circumstances.

Proof. Let si = s1 − αi,∀i = 2, .., n

0 ≤ αi ≤ s1,∀i = 2, .., n

HHI ′ = s21 + (s1 − α2)
2 + ...+ (s1 − αn)2

HHI ′ = s21 + s21 − 2s1α2 + α2
2 + ...+ s21 − 2s21αn + α2

n

HHI ′ = ns21 + α2
2 + ...+ α2

n − 2s1(α2 + ...+ αn)

If all firms have the same market share si, as the largest firm:

αi = 0,∀i = 2, .., n

7



HHI = ns21

The difference between these two cases is:

∆HHI = HHI −HHI ′

∆HHI = ns21 − ns21 − α2
2 − ...− α2

n + 2s1(α2 + ...+ αn)

∆HHI = 2s1(α2 + ...+ αn)− α2
2 − ...− α2

n

If

0 < αi < s1

for any i

∆HHI > 0

and

HHI > HHI ′

Corollary 2.2.1. If the other firms have the same market share as the largest firm, but

not all other firms can have the same market share as the largest firm, because there is

a remainder market share β, 0 < β < s1, the market is more concentrated and the HHI

level is higher, if β is held by one firm, than if β is distributed among several firms.

Proof. If β is the market share for only one given firm, i

β = s1 − αi

and

0 < αi < s1

HHI > HHI ′

by theorem 2.2

2s1αi − α2
i > 0
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Given that

s1 > αi

The HHI, when only one firm has all β, can be written as:

HHIβ(1) =
n−1∑
i=1

s2i + β2

If β is distributed between m firms, m < n, j = 1, ...,m, the HHI can be written as:

HHIβ(m) =
n−m∑
i=1

s2i + (β − γ1)2 + ...+ (β − γm)2

where:

γj is the possible deviation of the share of firm j from the remainder market share β, with

0 < γj < β, ∀j.

Since β is distributed between m firms

(β − γ1) + ...+ (β − γm) = β

mβ − γ1 − ...− γm = β

(m− 1)β = γ1 + ...+ γm

The difference between the HHI with one firm having all β, and the HHI with β dis-

tributed among m firms would be:

HHIβ(1)−HHIβ(m)

β2 − (β − γ1)2 − ...− (β − γm)2

β2 −mβ2 − γ21 − ...− γ2m + 2β(γ1 + ...+ γm)

(1−m)β2 − γ21 − ...− γ2m + 2(m− 1)β2

= (m− 1)β2 − γ21 − ...− γ2m

9



β(γ1 + ...+ γm)− γ21 − ...− γ2m > 0

Since

0 < γ < β < 1

2.2 Application of the HHI in Terms of Market Concentration

The Horizontal Merger Guidelines of the DOJ and the FTC classifies markets as un-

concentrated, moderately concentrated, and highly concentrated. Attention is now paid

to mapping the HHI as used in the Guidelines, with respect to the number of firms in

the market and the share of the largest firm.

2.2.1 Unconcentrated Markets

The Guidelines consider a market as unconcentrated if HHI < 1, 500. Thus, the

following lemma holds.

Lemma 2.3. If the largest firm has a market share of 15.5% or less, the market will

always be ranked as unconcentrated.

Proof. The market share of the largest firm is:

s1 = 15.5

If the largest firm has 15.5% of the market, there have to be at least 7 firms in the

market since

100/15.5 = 6.45

The most concentrated that the market can be occurs if as many firms as possible have

the share of the largest firm, and the rest of the remaining share is held by another firm,

as shown in Corollary 2.2.1. In this case, 6 firms have 15.5% of the market share and a

10



remaining firm has 7% of the market:

HHI =
6∑
i=1

15.52 + 72 = 1, 441.5 + 49 = 1, 490.5

Thus, if the largest firm has a share of 15.5% of the market, the market will always be

classified as unconcentrated.

2.2.2 Moderately Concentrated Markets

The Guidelines consider a market as moderately concentrated if 1, 500 < HHI <

2, 500. Thus, the following lemmas hold:

Lemma 2.4. The market will always be considered moderately or highly concentrated if

there are 6 or less firms.

Proof.

1, 500 <
n∑
i=1

s2i

If all firms have the same market share, the HHI will have its lowest possible value,

as shown in the Corollary 2.1.1, and that value will be:

10, 000

6
= 1, 666.67 > 1, 500

Thus, the market will always be considered moderately or highly concentrated if there

are 6 or less firms.

Lemma 2.5. If the largest firm has a share of more than 38.73% of the market, the market

will always be considered as moderately or highly concentrated.

Proof. The market share of the largest firm is:

s1 > 38.73

s21 > 1, 500

11



HHI = s21 +
n∑
i=2

s2i > 1, 500

Thus, if the largest firm has a share of more than 38.73% of the market, the market

will always be classified as moderately or highly concentrated.

2.2.3 Highly Concentrated Markets

The Guidelines consider a market as highly concentrated if HHI > 2, 500. Thus, the

following lemmas hold:

Lemma 2.6. If there are less than four firms in the market, that market will always be

considered as highly concentrated.

Proof.
n∑
i=1

s2i > 2, 500

If all firms have the same market share, the HHI will have its lowest possible value,

as shown in Corollary 2.1.1:

2, 500 <
10, 000

n

n <
10, 000

2, 500

n < 4

Lemma 2.7. If there are four firms in the market, not all with equal market shares, that

market will always be considered as highly concentrated.

Proof. If there are four firms with identical market shares:

HHI =
10, 000

4
= 2, 500

12



By Corollary 2.1.1, if those four firms do not have identical market shares:

2, 500 =
10, 000

4
<

10, 000

4
+ 4σ2 = HHI

Lemma 2.8. If the largest firm has a share of more than 50% of the market, the market

will always be considered to be highly concentrated.

Proof. The market share of the largest firm is:

s1 > 50

s21 > 2, 500

HHI = s21 +
n∑
i=2

s2i > 2, 500

The results in terms of market concentration discussed so far, can be mapped as in

table 1, for unconcentrated, moderately concentrated and highly concentrated markets.

It is built in terms of the minimum value of the Herfindahl Hirschman Index, given the

number of firms and the market share of the largest firm. The same results are provided

for the European Union criteria, in Appendix 1.
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Table 1:

A Map of Unconcentrated, Moderately Concentrated and Highly Concentrated Markets

Given The Number of Firms and the Market Share of the Largest Firm

Green=Unconcentrated

Yellow=Moderately Concentrated

Red=Highly Concentrated

Source: Author’s calculations

The results show for example that if the market share of the largest active firm is

50% or more, the market will always be classified as highly concentrated. If the market

share of the largest active firm is 15.5% or less, the market will always be classified as

unconcentrated. If there are four or less firms in the market, the market will always be

classified as concentrated, unless the four firms have exactly the same market share (25%),

in which case, the market will be classified as moderately concentrated. If the largest firm

has a market share between the open interval 15.5% and 50%, the classification of the

market may vary depending on the distribution of the market shares of the rest of the

competing firms.

3 The HHI and Mergers and Acquisitions

This section focuses on the characterization and the application of changes in the

HHI, due to mergers and acquisitions.
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3.1 Characterization of the HHI in Terms of Mergers and

Acquisitions

The characterization of the the changes in the HHI begins with the increases in market

concentration and thus, in the value of the HHI. From now on, assume that firm 1 is not

necessarily the largest firm in the market.

Theorem 3.1. When m firms merge, 1 ≤ m ≤ n, the change in the level of the HHI

due to the merger, will be twice the sum of the product of each possible pair combination

of the original market shares, of the merging firms.

Proof. The impact of a merger of firms 1 to m, on the HHI index can be expressed as:

∆HHI =
n−m+1∑
j=1

s′j
2 −

n∑
i=1

s2i

Thus, the change in the HHI due to the merger of firms 1 to m, can be expressed as:

∆HHI = (s1 + ...+ sm)2 − s21 − ...− s2m

∆HHI = s21 + ...+ s2m + 2(s1s2 + ...+ s1sm + ...+ sm−1sm)− s21 − ...− s2m

∆HHI = 2
m∑

i,j=1

sisj,∀i, j = 1, ..,m, i 6= j

Corollary 3.1.1. When two firms i and j merge, the change in the level of the HHI due

to the merger, will be twice the product of the merging firms’ original market shares.

Proof. By Theorem 3.1, when two firms merge:

∆HHI = 2sisj

15



Theorem 3.2. For a given total combined market share of m merging firms, m ≤ n, the

greatest increase in the level of the HHI will occur when all merging firms have the same

market shares. The change in the level of the HHI will tend to zero, when the market

share of all merging firms, tends to zero.

Proof. From Theorem 3.1

∆HHI = 2
m∑
i=1

sisj,∀i, j = 1, ..,m, i 6= j

∆HHI = 2(s1s2 + ...+ sm−1sm)

Since this sum is a combination of market shares without repetition, the number of

terms in this sum are:

m!

2!(m− 2)!
=
m(m− 1)

2

Define the mean market share of the m merging firms as s, and the deviation from the

mean of each merging firm i, as αi, 0 ≤ αi ≤ 1− s,∀i = 1, ...,m

m∑
1

αi = 0

∆HHI = 2((s+ α1)(s+ α2) + ...+ (s+ αm−1)(s+ αsm))

∆HHI = 2((s2 + sα1 + sα2 + α1α2 + ...+ s2 + sαm−1 + sαsm + αm−1αsm)

∆HHI = 2

(
m(m− 1)s2

2
+ s

(
m∑
i=1

αi

)
+ α1α2 + ...+ αm−1αsm

)

∆HHI = m(m− 1)s2 + 2(α1α2 + ...+ αm−1αsm)

Define R as:

16



R = α1α2 + ...+ αm−1αm

Note that given that the sum of all alphas is zero:

α2 = −α1 − α3 − ...− αm

...

αm = −α1 − α2 − ...− αm−1

And so:

R = α1(−α1 − α3 − ...− αm) + ...+ αm−1(−α1 − ...− αm−1)

R = −α2
1 − α1α3 − ...− αm−2αm−1 − α2

m−1 < 0

So if any pair, some or all of the merging firms, have different market shares:

∆HHI = m(m− 1)s2 − 2(α2
1 + α1α3 + ...+ αm−2αm−1 + α2

m−1)

However, if all merging firms have the same market share:

∆HHI = m(m− 1)s2

So for a given total combined market share of the merging firms, the ∆HHI will be

greatest -and HHI will have its highest value-, when all the merging firms have the same

market share.

By Theorem 3.1, if the shares of all merging firms tend to zero, the change in the HHI

will tend to zero:

lim
si,sj→0

2
m∑
i=1

sisj = 0, ∀i, j = 1, ..,m, i 6= j
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Corollary 3.2.1. For a given total combined market share of two merging firms i and j,

the greatest increase in the level of the HHI will occur when both merging firms have the

same market shares. The change in the level of the HHI will tend to zero, when one of

the two merging firms has a market share that tends to zero.

Proof. By Theorem 3.2, if firms have the same market share, the increase in the HHI

will be greatest and equal to:

∆HHI = 2s2

If either or both firms i and j, have a market share that tends to zero, the change in

the HHI will tend to zero:

lim
si,sj→0

2sisj = 0

3.2 Applications of the HHI for Mergers and Acquisitions

The guidelines classify mergers and acquisitions in those that generate small changes

in market concentration; those that raise significant competitive concerns; and those that

are presumed to enhance market power. For simplicity, the applications presented in this

article will focus on mergers and acquisitions between only two firms, given that that is

often the case in practice.

3.2.1 Small Changes in Market Concentration

The guidelines establish that “mergers resulting in unconcentrated markets are unlikely

to have adverse competitive effects and ordinarily require no further analysis”. They also

establish that mergers “involving an increase in the HHI of less than 100 points are

unlikely to have adverse competitive effects and ordinarily require no further analysis.”

As such, the following lemmas hold:
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Lemma 3.3. If the market share of the largest active firm is greater or equal to 86%, the

merger between any other two competing firms will be considered as generating a small

change in market concentration.

Proof. By Theorem 3.1, if the largest firm has a share equal to 86% of the market, the

greatest increase in the HHI due to a merger between any other two competing firms will

occur, if each of the merging firms has 7.07% of the market. In this case, the increase in

the HHI will be:

∆HHI = 2(7.07)(7.07)

∆HHI = 99.96 < 100

Lemma 3.4. If the market share of the largest firm is less than or equal to 7.07%, the

merger between any two competing firms will be considered as generating a small change

in market concentration, and no further action is required.

Proof. By Theorem 3.1, if the largest firm has a share of 7.07% of the market, the greatest

increase in the HHI due to a merger between two competing firms will occur if each of

the merging firms also has 7.07% of the market. In this case, the increase in the HHI

will be the same as in Theorem 3.1:

∆HHI = 2(0.07)(0.07)

∆HHI = 99.96 < 100
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3.2.2 Mergers that Raise Significant Competitive Concerns

The guidelines state that mergers that lead to moderately concentrated markets 1, 500 <

HHI < 2, 500, and “that involve an increase in the HHI of more than 100 points poten-

tially raise significant competitive concerns and often warrant scrutiny.”

They also state that mergers “resulting in highly concentrated markets 2, 500 < HHI,

that involve an increase in the HHI of between 100 points and 200 points, also potentially

raise significant competitive concerns and often warrant scrutiny.”

Lemma 3.5. If the initial HHI > 1, 400 and the market share of the smallest firm in

the merger is less or equal to 7.08%, the merger between any two competing firms will at

least, potentially raise significant competitive concerns, and often warrant scrutiny.

Proof. If the smallest firm in the merger has a share of 7.08% of the market, the minimum

increase in the HHI due to a merger between two competing firms will occur if each of

the merging firms has 7.08% of the market. In this case, the increase in the HHI will be:

∆HHI = 2(7.08)(7.08)

∆HHI = 100.25 > 100

and the post merger HHI, before changes in strategic interactions and market equi-

librium, will be higher than 1,500.

3.2.3 Mergers Presumed to Enhance Market Power

The guidelines state that mergers “resulting in highly concentrated markets that in-

volve an increase in the HHI of more than 200 points will be presumed to be likely to

enhance market power. The presumption may be rebutted by persuasive evidence showing

that the merger is unlikely to enhance market power.”
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Lemma 3.6. If the merging firms each have more than 10% of the market share, and the

initial HHI > 2, 300, the merger will be presumed likely to enhance market power.

Proof. If both merging firms have 10% of the market:

∆HHI = 2(10)(10) = 200

Thus, if each of the merging firms has more than 10% of the market, the HHI will

increase in more than 200 and the new HHI, before changes in strategic interactions and

market equilibrium, will be higher than 2,500.

The results obtained for mergers and acquisitions between any two firms i and i are

summarized and mapped in figure 2. Keep in mind that mergers “resulting in uncon-

centrated markets are unlikely to have adverse competitive effects and ordinarily require

no further analysis”. The same results are provided for the European Union Criteria in

Appendix 2.

Figure 2: A Map of the Changes in the Herfindahl Hirschman Index Changes Due to

Mergers and Aquisitions in Moderately and Highly Concentrated Markets, Given the

Original Market Shares of the Merging Firms

Green=Small Changes in Market Concentration

Yellow=; Mergers that Raise Significant Competitive Concerns

Red=Mergers Presumed to Enhance Market Power

Source: Author’s calculations
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Conclusions

This article has presented theorems, corollaries and lemmas that allow to analyze the

application of the Herfindahl Hirshman index in the Horizontal Merger Guidelines of the

Department of Justice and the Federal Trade Commission of the United States, with

regard to the number of firms in the market and the market share of the largest firm.

The first theorem states that the HHI is proportional to the variance of the market shares

of the firms in the market. The first corollary states that if all the firms in the market have

the same market share, the variance of the market shares is zero and the HHI achieves

it’s lowest possible value.

The second theorem states that given the market share of the largest firm, the HHI

attains its maximum value when all other firms have the same market share as the largest

firm. A corollary is that if there is a remainder market share, the HHI will be highest if

such remainder is held by one firm, and not by several.

With this theorems and corollaries, it is possible to conclude for example, that if the

market share of the largest firm is 15.5% or less, the market will always be classified as

unconcentrated. The market will be considered moderately or highly concentrated if there

are 6 or less firms, or if the largest firm has more than 38.76% of the market. A market

will always be classified as highly concentrated if the largest firm has more than 50% of

the market; if there are less than four firms; or if there are four firms in the market, each

with different market shares.

The third theorem states that when there is a merger or acquisition between several firms,

the HHI will increase by twice the sum of the multiplication of the possible pairs of

market shares, of those merging firms.

The fourth theorem states that the change in the HHI will be highest when the merging

firms have identical market shares, and it will tend to zero, if the market share of the

merging firms tends to zero.

If the market share of the largest firm is greater or equal to 86%, the merger between any

other two competing firms will always be classified as generating a small change in market

concentration. If the market share of the largest firm is less than or equal to 7.07%, the
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merger between any two competing firms will be always be classified as generating a small

change in market concentration.

If the initial HHI is greater than 1,400 and the market share of the smallest firm in the

merger is 7.08%, the merger between any two competing firms will at least, potentially

raise significant competitive concerns, and often warrant scrutiny. If the merging firms

each have more than 10% of the market share, and the initial HHI is greater than 2,300,

the merger will be presumed likely to enhance market power.

Maps have been provided for both market concentration, and mergers and acquisitions

among two firms, as tools to see graphically some of the key results presented regarding

the Horizontal Merger Guidelines of the DOJ and the FTC. A similar analysis can be

made given the criteria used by the European Union and the European Commission, and

maps for market concentration and mergers and acquisitions have been provided in the

appendices of this article.

It is always important to keep in mind that the HHI is an analytical tool -among many

others-, that should be used with experience by the authorities to make decisions regarding

competitive concerns, in a limited period of time.
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APPENDIX 1: MARKET CONCENTRATION

TABLE FOR THE EUROPEAN UNION

Table A1:

A Map of Unconcentrated, Moderately Concentrated and Highly Concentrated

Markets, Given The Number of Firms and the Market Share of the Largest

Firm

Source: Author’s calculations

Green=Unconcentrated Market

Yellow=Moderately Concentrated Market; Red=Highly Concentrated Market
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APPENDIX 2: MERGERS AND

ACQUISITIONS TABLE FOR THE

EUROPEAN UNION

Table A2A: A Complete Map of the Herfindahl Hirschman Index Changes Due

to Mergers and Aquisitions, Given the Original Market Shares of the Merging

Firms. Source: Author’s calculations given European Union criteria for

markets with 1, 000 ≤ HHI ≤ 2, 000

Figure A2B: A Complete Map of the Herfindahl Hirschman Index Changer Due

to Mergers and Aquisitions, Given the Original Market Shares of the Merging

Firms. Source: Author’s calculations given European Union criteria for

markets with 2, 000 ≤ HHI

Green=Unlikely to Generate Competition Concerns

Red=Likely to Generate Competition Concerns
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