
According to Chernoff Faces (Figure 1.1), which
help identify atypical behaviors, the data is
represented by associating various variables
with different facial features. It is observed that
the closing price has experienced constant
growth during the established period.

Figure 1.3. Principal Component Graph

Statistical Method:
 Principal Component Analysis (PCA)

Our last actual price was 62.64.
We made three forecasts: optimistic, medium,
and pessimistic, projected in EViews (Figure 1.4).
The medium and pessimistic forecasts indicate a
downward trend, averaging between 52.65 and
61.67, while the optimistic scenario predicts an
average price of 72.02.
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The second principal component variable is defined as:   

Where        is chosen so that the variance of                 be a maximum among all those linear

combinations of      that are not correlated with the first principal component variable and have: 

By construction, the maximum value of the variance of                          between all linear combinations

of       that have                               and that are not correlated with        is equal to       , the second

largest eigenvalue of ∑ and that this maximum occurs when       is an eigenvector of ∑ corresponding

to the second largest eigenvalue       and that satisfies

The process for n eigenvalues is followed

The first principal component accounts for as much of the variability in the data as possible

Each subsequent component takes into account as much of the remaining variability as possible

The first principal component variable is defined as:             

Where              is chosen so that the variance of                       is maximized over all vectors

           .   that satisfy  

By construction, the maximum value of the variance of                            among all vectors          that

satisfy                                           , the largest eigenvalue of ∑ and that this maximum occurs when       

e    is an eigenvector of   ∑  corresponding to eigenvalue       and that satisfies  
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Due to the current political and social situation
worldwide, we consider that the stock price
behavior will likely continue its course between
the pessimistic and medium scenarios, close to
the levels of the latest prices observed in Figure
1.5. Forecasts suggest refraining from purchasing,
given the expected loss of value in conservative
scenarios.

Recomendations Conclusions
Based on the analysis conducted, it is concluded that the stock price of Grupo Bimbo is
significantly influenced by macroeconomic variables such as gold, wheat prices, and the IPC,
resulting in a simplified model. Through the use of Principal Component Analysis (PCA) and
econometric LOG-LOG models, along with the inclusion of ARCH variables, the most relevant
factors explaining the stock price behavior were identified, highlighting the inversely proportional
relationship with wheat and the positive correlation with the IPC.
These findings enable forecasts under different scenarios, where the average estimated price
remains around 62.64, with an optimistic projection reaching up to 72.02.
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Preliminary Results

With the obtained data, we can conclude that
with three components, the behavior of the 20
variables influencing Bimbo's stock price can be
explained.
 The visualization of the grouping is shown in
the Principal Component Graph (Figure 1.3).
Based on the results obtained, the three
identified groups are renamed as the following
underlying significant variables:

Gold
IPC (Mexican Stock Exchange Index)
Wheat Price

Based on the closing prices from 2019 to 2024, considering a total of 28 recorded data points. The
data analysis will be conducted using the R package.

Table 1.1. Importance of Components

Based on Table 1.1,
where the PCA
model is applied, it
can be observed
that with three
components, 82% of
the data can be
represented.

Based on the Correlation Matrix (Figure 1.2), a high
correlation is observed among the selected
variables, such as gold, wheat, sugar, the IPC
(Mexican Stock Exchange Index), and the S&P
500 Index. This relationship provides a clearer
understanding of the factors influencing the
stock price behavior and reinforces the
usefulness of the PCA model, which will allow the
reduction of the number of variables.

Figure 1.1. Chernoff Faces

Figure 1.2. Correlation Matrix

A reliable, valid, and accurate model will allow for a precise
description, diagnosis, and forecasting of the represented
reality, for which we used EViews.
Using the LOG-LOG model with the variables: gold, wheat,
and the IPC, which are the variables that best explain the
stock price. We included two terms, ARCH and ARMA, to
correct for conditional heteroscedasticity and
autocorrelation.
B1B_1B1​ represents the elasticity of Y with respect to X. It is
the percentage change in Y for each percentage point
change in X.

Forecast

Final Model

Elasticity of Key Variables:
Stock price relative to gold: 0.042 (positive and weak relationship).
Stock price relative to wheat: -0.079 (inversely proportional, reflecting the impact on key
input costs).
Stock price relative to IPC: 0.065 (moderate impact from the local market).

To explain the price behavior of Bimbo's stock
according to different relevant variables through the
Principal Component Analysis (PCA) model, a
multivariate analysis method. This will serve as the
basis for ARMA and ARCH models, allowing the
prediction of the stock's behavior and addressing
multicollinearity and conditional heteroscedasticity
issues.

The price of Grupo Bimbo's stock is significantly
influenced by macroeconomic variables such as the
peso/dollar exchange rate, international wheat and
gold prices, the IPC (Mexican Stock Exchange Index),
and the company's returns, which were considered
and verified through the econometric model.
Therefore, it has been decided to employ a
mathematical procedure known as Principal
Component Analysis (PCA), which transforms a set of
correlated variables into a reduced set of
uncorrelated principal components. This approach will
allow the identification and analysis of new underlying
significant variables that impact the value of Grupo
Bimbo's stock.

BIMBO
Correlation of Commodities and the Stock
Market

The analysis is carried out on
the variance-covariance
matrix ∑.
 In the process, new variables
called principal components
are formed in descending
order of importance, allowing
for the reduction of the
dimensionality of the
considered database
matrices.

PCA Process

Industry: Food
Sector: Non-Cyclical Consumer
Multivariate Statistical Analysis
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Gráfico 1.4. Gráfico de pronóstico realizado por EViews.

Figure 1.5. Grupo Bimbo Stock Price
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