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Abstract  
In this paper a long-term portfolio optimization model is developed, through the use of economic 
indicators (CLI and BCI). In this way, an investment portfolio will adjust to the movements of 
the business cycle, mitigating its risk in the event of possible downturns. The proposed model 
was tested in Mexico between 1998-2021. The active strategy makes investments in fixed income 
(Certificados de la Tesorería, CETES) and the market index (Índice de Precios y Cotizaciones, 
IPC), through operations of 25 % of the capital in monthly decisions. The dynamic investment 
strategy outperforms market index by 4.3 % in the period analyzed (differences in annual 
geometric return). In that period, only 5 % of the annual returns of the active strategy were 
negative, compared to 25.8 % in the market index. 
Keywords: asset allocation; business cycle; Composite Leading Indicator (CLI); Business Confidence Indicator 
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Resumen 
En este documento se desarrolla un modelo de optimización de la cartera en el largo plazo, 
mediante el uso de indicadores económicos (CLI y BCI). De esta manera, un portafolio de 
inversión se ajustará a los movimientos del ciclo económico, mitigando su riesgo ante posibles 
caídas. El contraste del modelo propuesto se realizó en México entre 1998-2021. La estrategia 
activa realiza inversiones en renta fija (Certificados de la Tesorería, CETES) y en el índice de 
mercado (Índice de Precios y Cotizaciones, IPC), mediante operaciones del 25 % del capital en 
decisiones mensuales. La estrategia de inversión dinámica supera al índice de mercado en un 4.3 
% en el periodo analizado (diferencias de rentabilidad geométrica anual). En ese periodo, sólo el 
5 % de los rendimientos anuales de la estrategia activa fueron negativos, frente al 25.8 % del 
índice de mercado. 
Palabras clave: asignación de activos; ciclo económico; indicador adelantado compuesto (CLI); indicador de 
confianza empresarial (BCI); estrategia activa; optimización de carteras; finanzas; modelo; optimización; mercado 
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Figure 2. Portfolio vs México-index (IPC) into the optimization period: 1998-2018. Dynamic investment 
strategy (Portfolio) outperforms in return and with less pronounced negative returns. 
Source: Own construction. 
 
It would be a mistake only to evaluate the analysis of the strategy with figure 2, it is possible to 

have different investment horizons during the period analyzed. Figure 3 shows four different 

investment horizons (12, 6, 3 and 1 month), rolling window was used to include the maximum 

number of investments within the period. Where the frequency distribution of yields for the 

developed strategy presents a greater kurtosis and a lesser bias towards negative yields.       
 

 
Figure 3. Histograms at different horizons of investments: rolling windows returns 1998-2018. For the 
four investment horizons, the IPC had a higher frequency at the extremes into the optimization period. 
Source: Own construction. 
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Table 2 compares portfolios that use the strategy to one and ten years, also rolling windows is 

used to take maximum advantage of the observations within the period studied. Using a dynamic 

balance in the asset allocation of 25 %, a yield higher than the stock exchange index is obtained 

in 47.5 % and 57.6 % of the observations respectively for both portfolios. And in terms of risk, 

there is a 5 % of negative returns to a year in the portfolio against 25.8 % in the IPC. The 

portfolio in the analyzed period has a maximum drawdown of -23.4 % against -44.5 % in the 

IPC. In case of having the possibility of leverage (2 times) 100 % of the observations are 

exceeded in 10-year returns to the IPC, having a maximum drawdown lower than the IPC (-42.8 

and -44.5 % respectively). 

 

Table 2. Portfolio analysis at 1 and 10 years, 1998-2018.  
  Rolling windows returns   
 Asset 

allocation 
(% of 

capital) 

Probability 
of beating 
IPC in 1-

year 
investments 

Probability 
of beating 
IPC in 10-

year 
investments 

(%) of 
Portfolios 

with 
negative 
annual 
yields 

(%) of IPC 
portfolios 

with 
negative 
annual 
yields 

Portfolio 
Maximum 
Drawdown 

IPC 
maximum 
Drawdown 

 10 % 42.9 % 42.4 % 5.8 % 25.8 % -24.3 % -44.5 % 
Optimal 
portfolio 

25 % 47.5 % 57.6 % 5.0 % 25.8 % -23.4 % -44.5 % 

 50 % 45.0 % 44.7 % 7.1 % 25.8 % -23.4 % -44.5 % 
 75 % 41.7 % 41.7 % 7.5 % 25.8 % -23.4 % -44.5 % 
 100 % 40.8 % 37.1 % 7.9 % 25.8 % -23.4 % -44.5 % 

With 
leverage  
(200 %) 

25 % 67.5 % 100.0 % 8.3 % 25.8 % -42.8 % -44.5 % 

Note: The optimal portfolio implies movements of 25 % of the capital during each month, other 
simulations are shown to compare results. If leverage is available, during the period analyzed, the 
portfolio exceeds the IPC by 100 % of the observations at 10-year investment horizon. 
Source: Own construction. 

 

Until now the portfolio is optimized in the period 1998-2018. Figure 4 contrasts the strategy 

outside the optimization period, between January 2019 and May 2021. At the beginning of the 

period until November 2019 the portfolio remains invested in CETES, giving the portfolio a 

more stable growth compared to the IPC. Subsequently, it is invested in the IPC and the strategy 

does not manage to anticipate the fall of the IPC. But from July 2019 to May 2021 the portfolio 

maintains a higher balance than the IPC and ends with the highest balance. 
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Figure 4. Portfolio vs México-index (IPC) into the testing period: January 2019- May 2021. 
Source: Own construction. 
 

4. Conclusions  

The hypothesis where the investor seeks to maximize his utility through undiversified portfolios 

must be rejected (Markowitz, 1952). The investor seeks diversified portfolios that can take into 

account the imperfections of the market, be a guide for the investor's behavior. These 

imperfections can be caused by the economic cycle. Cervantes et al. (2016) conclude that there is 

a relationship between the economic cycle and short-term investment strategies. A dynamic 

model is presented that links the predictability of profitability but based on a single systematic 

factor and in a simpler way, considering the differences between sentiment and data. The 

investment strategy balances capital each month taking advantage of the economic cycle forecast 

through the CLI. It dynamically changes up to 25 % of capital, in investments in the Mexican 

stock exchange index and in CETES. In the optimization period 1998-2018, a differential of 4.3 

% (geometric mean differential) compared to the market was achieved. During the contrast of the 

strategy between 2019-2021 the differences with the IPC were not significant, but higher most of 

the time.  

There are developments of this type of indicators in the literature (Tkacova et al., 2017; 

Wong et al., 2014), which can improve the one proposed by the OECD. Although the results are 

statistically positive and higher than the market index (IPC). It is necessary long investment 

periods in time to show a high differential in capital. It is suggested for future lines of research to 

develop a leading indicator for the market in question.              
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