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ABSTRACT 
 
The levels of economic concentration in investment portfolios are studied using the 
Herfindahl index (HI). From portfolios formed with the Treynor-Black (TB) model, 
only in its active part. Using the components included in the Dow Jones Industrial 
Average (DJIA) between 2000-2020. Although the TB model outperforms the DJIA, 
it presents investment periods with a low HI. Portfolios with HI>=0.885 (between 
11 to 17 assets) do not outperform the DJIA. On the contrary, when TB portfolios 
with HI<0.05 (a single asset, 20.7% of total observations) outperform the DJIA and 
the rest of the combinations with HI>0.05. Having an average return of 17.1%, with 
an 83.2% probability of outperforming the DJIA, and. 85.3% probability of returns 
above zero.  
Keywords: Appraisal; portfolio diversification; portfolio selection; CAPM. 
JEL Classification: G11; G17; C61. 
 
RESUMEN 
 
Se estudian los niveles de concentración económica en portafolios de inversión 
mediante el índice de Herfindahl (HI). De portafolios formados con el modelo de 
Treynor-Black (TB), solo en su parte activa. Utilizando los componentes incluidos 
en el Dow Jones Industrial Average (DJIA) entre 2000-2020. Aunque el modelo TB 
es superior al desempeño al DJIA, presenta períodos de inversión con un bajo HI. 
Los portafolios con HI>=0.885 (entre 11 a 17 activos) no superan al desempeño del 
DJIA. Al contrario, cuando los portafolios de TB con HI<0.05 (un solo activo, 20.7% 
del total de observaciones) superan el desempeño del DJIA y al resto de 
combinaciones con HI>0.05. Teniendo un rendimiento promedio del 17.1%, con una 
probabilidad del 83.2% de superar al DJIA, y una probabilidad del 85.3% de 
rendimientos superiores a cero. 
Palabras clave: Evaluación; diversificación de cartera; selección de carteras, 
CAPM. 
Clasificación JEL: G11; G17; G61. 
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INTRODUCTION 
 
The objective of optimal diversification is sought by portfolio managers and studied in the literature. Its 
complexity sometimes clashes with the objectives of return, risk and degree of investor aversion. Finding 
the perfect mix across different markets, there is no consensus in the literature, as will be seen below. 
Optimizing portfolios where there are multiple objectives, including diversification, leads to problems with 
objective functions that may have multiple local optima. Barkhagen et al., (2019) present two global 
optimization algorithms for such problems. But not to mention the limits of this optimization, in terms of 
the minimum number of assets to be used. The objective of this paper is to study the level of diversification 
in an investment portfolio using the Treynor-Black model. It is limited to observe and study when the 
portfolio contains few assets and a higher percentage of the invested capital, since a low correlation does 
not impact the level of diversification as much as the number of assets and the dispersion of capital in these 
assets. Under the assumption that the Treynor-Black model only seeks to weight more capital in assets with 
better performance (as measured by appraisal, explained below), it does not consider the whole investment 
as a diversified portfolio. 

Not only correlation and volatility can offset the risks in an investment portfolio. But also, the 
amount of assets and the proportions of investment in each of them. Woerheide & Persson (1992) study five 
different measures of diversification in an investment portfolio. They found that the complement of 
Herfindahl index is the best of those analyzed (used in this paper). Being the benefits of diversification of a 
portfolio is the reduction of risk, it is not the improvement of performance. Although there are studies that 
mention that diversification can help outperform the benchmark. For example, Banner et al., (2019) found 
that more diversifications can outperform the benchmark because these portfolios have a higher abnormal 
return, derived from a higher variance, related to small stocks not contained in the benchmark. 

Improve diversification through better risk management. Although its difficulty may be associated 
with different factors to consider. Fragkiskos (2014) and Shari et al., (2019) can be consulted with the 
different factors to consider in diversification. Fleming (2021) presents an optimization method that 
maximizes diversification and minimizes risk instability, through kurtosis. As in previous works, they do 
not mention the minimum number of assets to achieve it. 

Another way to improve diversification is to invest in different sectors. Between 40% to 60% of 
diversifiable risk can be eliminated (Frahm & Wiechers, 2011). But the limits of this diversification, in 
terms of the minimum or optimal number of assets to use, are not clear. Benjelloun (2011) surveys the 
literature seeking to answer the question how many stocks can achieve diversification? He concludes that 
with 40 to 50 stocks diversification can be achieved. Contrary to Bhuyan, et al., (2016) conclude that equally 
weighted naïve portfolios should have between 9 to 15 assets to achieve better diversification. And no 
definite number of assets was found in the differently weighted portfolios to achieve similar diversification. 
Raju et al., (2021) demonstrates in the Indian stock market, with a portfolio of between 40 to 50 stocks, one 
has a diversified portfolio that can reduce diversifiable risk by 90%, with 90% confidence. 

The objective of this paper is to analyze the diversification offered by the Treynor-Black model in 
its active part. The study involves the analysis of portfolios formed with this methodology using the 
components of the DJIA, between 2000-2020. Since this model can offer on average an abnormal return of 
6% above the DJIA return, with a probability of outperformance of 66.9% (Samaniego, 2022). They 
conclude that its performance, measured by appraisal ratio, is superior to the DJIA and other optimization 
methods used in the literature (equal weighting, mean-variance, semi-variance, maximum Treynor-Black 
omega in its two components, among others). These results are high, according to Cuthbertson et al., (2010). 
They suggest that between 2%-5% of equity mutual funds in the UK and USA outperform benchmark 
indices and between 20%-40% have low returns.  

 





146  Análisis Económico, vol. XXXVIII, núm. 98, mayo-agosto de 2023, ISSN: 0185-3937, e-ISSN: 2448-6655 
  

Figure 1 
Herfindahl index calculation      

Source: Own elaborations and data from FactSet.  
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Figure 3 
Diversification levels with the complement of the Herfindahl index 

 
Source: own elaboration and data from FactSet. 

 
Looking more closely at returns when H>0.85 (see Figure 5), although there are few observations 

with returns below 0%. Visually it is not possible to determine who has the better performance, DJIA or 
TB. The histograms of the yields in figures 5 and 6, with H<0.05 and H>0.85 respectively. Clearly the 
superiority of TB with H<0.05 and DJIA with H>0.85 is observed. The problem with TB with H<0.05 is 
that it is only invested in one asset. The statistical results are discussed below. 

 
Figure 4 

Diversification levels with the complement of the Herfindahl index>0.85. 

   
Source: own elaboration and data from FactSet. 
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