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Abstract

Small and medium-sized miscellaneous are a competitve industry. Efficient shelving allocation is critical
to gaining a competitive advantage. They can increase their profits and reduce costs with a proper space
management and product display. Information on the economically active society preferences at Celaya
city, Guanajuato, was obtained through a survey, where a confirmatory factor analysis was carried out,
internal consistency values were measured using Cronbach’s Alpha. The relationship between variables
was confirmed with correlation analysis and determination. The survey designe on a five-level Likert
scale showed an adequate fit of the data based on a maximun likelihood test. The overall internal
consistency was 0.973. The survey to measure shelving needs showed internal consistency and its five-
correlated factor model was validated among respondents.

Construction of the Correlation and Elimination of

Summary

First survey and
piloting Cronbach’s

regression analysis

Construction of the
3rd survey and
piloting

Elimation of
questions and/or
adding new ones

1

Correlation and
regression analysis

questions

Construction of the
2nd survey and
piloting

Analysis of

Survey application
yapp survey results

Survey is accepted

Validity, Reliability, Application
Abstract

Las pequefias y medianas miscelaneas son una industria competida. La asignacion eficiente del espacio
en los estantes es fundamental para obtener una ventaja competitiva. Pueden incrementar sus ganancias
y reducir los costos con una gestion adecuada del espacio y la exhibicidn de los productos. Se obtuvo
informacion de las preferencias de la sociedad econdmicamente activa de la Ciudad de Celaya,
Guanajuato, mediante una encuesta, donde se realizo un anélisis factorial confirmatorio, se midieron los
valores de consistencia interna mediante Alfa de Cronbach. Se confirmaron la relacion entre variables
con andlisis de correlacion y determinacion. La encuesta disefiada en una escala de Likert de cinco niveles
mostré un ajuste adecuado de los datos basados en una prueba de méaxima verosimilitud. La consistencia
interna global fue de .973. La encuesta para medir las necesidades de acomodo mostré consistencia
interna y su modelo de cinco factores correlacionados fue validado entre los encuestados.
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Introduction

The success of large commercial stores is due, among other things, through the extensive knowledge they
have of their consumers. They know your throug likes, preferences, the time you prefer go to shopping,
your favorite products, but above all they know your weaknesses. They apply this knowledge in strategies
that help them to guarantee their sales, whether they develop advertising strategies, promotions, traffic
building, etc.

Small and medium-sized commercial stores lack methods and strategies that provide them with
information about consumer preferences when searching for the products they want to buy. The way they
currently do this is through trial and error solutions, evaluating results based on experience. (Kateryna,
Karina, Piotr, Marcin, & Artur, 2021).

The proposal of this research is to obtain primary information through a survey, which provides
direct information on consumer opinions, giving more precision to that traditionally obtained.

The variables that stand out and are considered to determine the design of the survey are:
assortment, arrangement, seasonal sales and promotions.

Development of headings and subheadings of the chapter with subsequent numbers

Small and medium-sized miscellaneous goods are relevant to the economies of the countries, not only
because they contribute to the production and marketing processes, but also because of the large number
of jobs they generate and their flexibility to adapt to new technologies. (economics, 2020)

According to a study reported in 2020 by T.MERC of the Secretary of Economy, they represent more
than 97% of all businesses, employ more than half of the workforce in Mexico and contribute
significantly to economic growth, with a proportion of Gross Domestic Product (GDP) that ranges from
20% to 50%. (economics, 2020)

The shelves space of small and medium-sized sundries is a limited and expensive resource, since
a large number of products compete for limited display space. Therefore, shelf space allocation is a key
activity to increase product sales and profits that requires a lot of accurate information. . (Kateryna,
Karina, Piotr, Marcin, & Artur, 2021)

The allocation of spaces used or implemented by small and medium-sized miscellaneous stores
depends on the needs of their commercial, financial and operational reality. Few strategies for obtaining
information lack a correct analysis of the assortment variables, merchandise arrangement, seasonal
purchasing preferences and promotions, which helps them have better control and management of their
companies. (Kateryna, Karina, Piotr, Marcin, & Artur, 2021).

For small and medium-sized miscellaneous, space allocation is a decision problem; they lack
reliable information collection tools that allow them to achieve the best result under various store
operational restrictions.

The objective of this research is to design and validate a survey that identifies the best
accommaodation options for small and medium-sized miscellaneous.
A survey designed with the variables of assortment, arrangement, seasonal sales and promotions for small
and medium-sized miscellaneous goods identifies the best arrangement options.

Small and medium-sized miscellaneous stores are the last contact with consumers, so good
product distribution and good inventory management helps reduce economic losses due to shrinkage,
which represents an impact on the internal economy of the countries.

Currently, small and medium-sized miscellaneous stores do not have a planimetry system that
improves their method of arrangement, distribution and inventory management. The design of a
measurement instrument appropriate to your needs will contribute to the collection of information for its
construction.
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What is its added value compared to other techniques?

It is common to use the opinion of experts to validate, this is a qualitative technique that is based on the
opinion of people specialized in the topic or who have extensive experience in using or managing the
topic being discussed. It has the advantage that information is obtained quickly, although it is not
completely reliable. With this technique you cannot eliminate the tendency that may be generated in the
opinion, that is, when expressing your point of view it is not necessarily impartial, it will be influenced
by the beliefs and experiences of the person expressing it.

Besides another negative point of this technique is that the sample to be evaluated is very small,
which makes its measurement difficult. Therefore, instruments that were only evaluated by experts may
not be accurate at the time of their application and affect the final result, obtaining bias, data outside of
normality, among others. To have greater accuracy in the results with this technique, it is necessary to
use a second one to give quantitative support with statistics.

In a study by Hyett 2024, in the community of Victoria, Australia, for the plannig of sustainable rural
systems, he show a method of obtaining information electronically base don an opinion survey that was
sent to 40 experts, 20 patients and 7 caregivers. They obtained qualitative information. Later, they made
a calculation of measures of central tendency based only on the count of the previous information. (Hyett,
2024)

One way to obtain this knowledge is by collecting information through measurement instruments.
They are surveys with reliable information and susceptible to statistical analysis that allows determining
the preferences and needs of consumers. (Malhotra, 2012)
Every questionnaire must meet three specific objectives:

Translate the necessary information into a set of specific questions that participants would answer.

Motivate and encourage the participant to answer the complete survey, reducing tedium and
fatigue; language that is not complicated, easy to understand and has few questions should be used.
Minimize error and confusion by adapting questions in a format that is not confusing in its handwriting
and design. (Malhotra, 2012)

The wording of the questions is based on the fundamental principles of information search
according to (Kotler P., Marketing 5.0, 2021)

- Identify and locate the appropriate demand

- Select the appropriate channels in the market

- Create a profile of the client that identifies their generation and their drive
- Design customer service levels

- Identifies potential customer complaints and frustrations.

A structured survey is presented that is applied to a sample of a population, it is designed to obtain
specific information. (Malhotra, 2012)

The instrument must be piloted on a representative sample of the segment chosen to apply the
survey and then measured by a reliability method in order to be applied. (Rodriguez & Reguant, 2020)

The technique for applying the survey must be an interrogation applied to a certain number of
individuals who are presented with a variety of questions regarding their behavior, intentions, attitudes,
knowledge, motivations, demographic characteristics and lifestyle. (Malhotra, 2012)

Reliability has to do with the precision or consistency of measurement and is conceived as the
consistency or stability of the measurements when the measurement process is repeated. There are
different methods to estimate the reliability of an instrument, the most common methods are: test-retest
coefficient, parallel forms or Cronbach's Alpha internal consistency. (Rodriguez & Reguant, 2020)
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The test-retest coefficient or stability coefficient establishes the correlation between the responses
that occur when applying the measurement instrument at two different times. The drawback that may
arise is that when using the same instrument, errors generated by environmental and personal influences
may occur. Another factor that reduces its effectiveness is that it is affected by the passage of time, the
greater the time interval between one application and the other, the greater the probability of error.
Because there are two applications, the cost increases, its effectiveness may be affected as it cannot be
applied both times to the same person. To be accepted your result must be greater than 0.800. (Rodriguez
& Reguant, 2020)

The coefficient of parallel forms or coefficient of equivalence takes into account the learning
obtained by the people to whom the measuring instrument or test is administered initially and after a
period of time after the first administration, therefore, this coefficient It is calculated by applying a
parallel form to the initial test. A form A is administered at an initial time, and an equivalent form B at
the final time. Problems arise when the measurement instrument cannot be applied to the same group of
people or when access to the same people is difficult and expensive. To be accepted your result must be
greater than .800. (Rodriguez & Reguant, 2020)

Cronbach's Alpha coefficient or the split-half method consists of dividing the measurement
instrument into two equivalent parts and comparing both results, or making a comparison of all items
with each other. For your result to be accepted it must be greater than .800. (Rodriguez & Reguant, 2020)

The most recommended and the one used to measure the reliability of this measurement
instrument due to its method, level of confidence and application is Cronbach's alpha.

Methodology

The survey is aimed at the economically active population at Celaya city, Guanajuato, made up of
262,642 inhabitants. (Celaya, 2022).

The type of personal survey was used, consisting of questioning individuals in mall, schools,
parks, etc.

It was presented to the respondents in the following way: The questions are based on the variables
of assortment, seasonal sales, accommodation and promotions, they were adjusted in their writing, so
that they could be understood by the respondents. The answers are designed on a Likert scale of
classification by ITEM.

The survey was piloted on a sample of 124 people, validated based on Cronbach's Alpha
coefficient with the help of the SPSS software, where according to (Malhotra, 2012) it is the average of
two possible coefficients of division by halves that result from the different ways of divide the survey
items. This coefficient varies between 0 and 1. A value less than 0.6 is unsatisfactory, because the closer
itis to 1, the more consistent the ITEMS will be with each other and vice versa.

It develops giving the meaning of the variables in linear writing and it is important to compare the criteria
used.

Results

Three consecutive pilots were applied in a period of one month because in the first one an acceptable
reliability index was not obtained, it was corrected and applied again, a third improved one was designed
with the experience obtained from the previous ones, obtaining the desirable indicators. For your
application.

The first pilot was designed with 19 items, it was applied to 124 elements, obtaining Cronbach's
alpha .329, which is not acceptable.

Subsequently, a correlation analysis was carried out to evaluate the ITEMS where those with
negative or very low contributions must be reviewed in their position and wording; if they cannot be
corrected, they must be eliminated.
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The correlation has a variation range from -1 to 1, if the correlation is negative it means that, as
the dependent variable growing, the independent variables decrease. When it is in a positive sign, if one
variable growing, the other will also do so, therefore, values close to 1 mean that the variables have a
strong relationship. (Hernandez, Tapia, & Hernandez, 2019).

Correlations measure how the variables or the orders of the ranges are related and this allows
detecting atypical values outside the normality of the data that can generate unrelated results in the future
and the intention of the research is lost. (Keith O'Brien, 2024)

From Person's correlation analysis, it was concluded that: questions 6 (-0.78), 9 (-0.01), 14 (-
0.096) had a negative contribution and question 11 had a very low contribution, indicating that there is
no relationship with the others. items and may be the factor of the low reliability index, therefore, they
must be eliminated because they do not provide information to the questionnaire, leaving 16 items.

In the second pilot, it was applied to the measurement scale resulting from the elimination of
questions, leaving a survey made up of 16 items, it was applied to a sample of 124 people where the
result was updated to a Cronbach's Alpha of .730, which indicates that the decision to eliminate questions
6, 9,11,14 based on the correlation analysis was correct.

With the intention of obtaining more information on external factors other than the product that
discourage consumers when making their purchases, 4 questions were added. With the update of the
survey, the piloting was applied again to 124 people. The new questions contributed to better
understanding, raising the results of the total Cronbach's Alpha reliability analysis by .973.

Table 1
Pilot results of the survey

First piloting sample Sample N=124 % of Cronbach’s Alpha.329
N=124 elements evaluated 100
Second piloting sample Sample N=124 Cronbach’s Alpha .730
N=124 Excluded 1

% of elements evaluated

99.2
Third piloting sample Sample N=124 Cronbach’s Alpha .973
N=124 Excluded 1

% of elements evaluated

99.2

Autor/own elaboration

Additionally, in order to confirm the design of the survey, an R analysis or simple linear
regression analysis was applied, measuring the quantifiable relationship between a dependent variable
and a set of independent variables to see how well the model works with a range between 0 and 1, the
closer it is to 1, the greater the relationship. (Hernandez, Tapia, & Hernandez, 2019).

The results were as follows as shown in table 2

Table 2
Results of the linear regression analysis applied to the survey

Model R R square R square | Estandar error
Adjusted of the estimate
1 912 .831 .750 240

Author/own elaboration

The result of R is .912, very close to 1; R measures the coefficient of determination, which varies
between 0 and 1, and indicates the portion of the total variation of the dependent variables that is
explained by the variation in the independent variable (Malhotra, 2012). .831 was obtained, which
explains that it is an adequate model.
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Adjusted R is .750, indicating that the data is still in close function with R . (Minitab, 2022). The
standard error of the estimate is .240, being below the square mean, which indicates that the questions
and answers are understood clearly and precisely by the respondents in their writing , giving precision to
the survey. (Malhotra, 2012).

The data obtained from the Cronbach's Alpha reliability analysis of the third pilot of the survey
applied to a representative sample of 124 people is .973. It is above the desirable parameters of .800.
Validity and confidence are observed in its construction, therefore, the questionnaire is accepted for
application.

Application

The inclusion criteria are based on the economically active society of Celaya, Guanajuato. The survey
was presented as follows: the questions are based on the variables of assortment, seasonal sales and
promotions. They were adjusted in their writing, so that they could be understood by the respondents.
The answers are designed on a Likert scale according to item.To calculate the sample size, the following
equation was applied:

___m(z?)
= o) ?

where,

n=sample size
Z= corresponds to the value of the 95% confidence level interval, 1.96
E= sampling error of 5%

N=Size of study population 262642

From data taken from (Celaya, 2022)
n=262642*(1.96)2/(0.05)2 (262641) + 3.8416
n=1008965.5072/660.4441

n=1527.70

Rounding up to the nearest integer, the number of surveys to apply is 1528. Once the measuring
instrument was approved, it was applied. 1,528 people were surveyed, they were subsequently coded
with the intention of classifying those that were answered incorrectly or had errors, leaving 1,446 for
analysis. The results are as follows:

The factor loadings, the error, the mean, the correlation of the items and the model fit were
calculated. Additionally, the mean and standard deviation were calculated in order to evaluate the factor
scores and the total score of the survey.

Descriptive statistics were calculated using IBM SPSS Statistics software version 29.0.0.0
The correlation of the Spearman ranks of congruence and agreement between the variables was
calculated.

Table 3
Statistic analysis

Cuestio Cuestio Cuestio Cuestio Cuestio Cuestio Cuestio Cuestio Cuestio Cuestio Cuestio Cuestio Cuestio Cuestio Cuestio
nl n2 n3 n4 ns né n7 n8 n9 n10 nil n12 n13 ni4 n15
Average | 2.4827 | 3.4281 | 3.0574 | 2.0145 | 2.1030 | 2.3204 | 2.9322 | 2.7420 | 3.0387 | 2.7116 | 1.9675 | 2.6286 | 2.3209 | 2.6017 | 3.0698
Median | 2.0000 | 4.0000 | 3.0000 | 2.0000 | 2.0000 | 2.0000 | 3.0000 | 3.0000 | 3.0000 | 3.0000 | 1.0000 | 2.0000 | 2.0000 | 3.0000 | 3.0000
Std.Dev |1.22745 | 95142 | 1.2834 [1.23465 |1.11288 |1.21756 |1.28751 |1.42075 |1.59450 [1.19246 |1.50696 |1.04420 | .97267 |1.22165 [1.23219
variance | 1.507 .905 1.647 1524 1.239 1.482 1.658 2.019 2.542 1.422 2271 1.090 .946 1.492 1.518
N Valid 1446 1446 1446 1446 1446 1445 1446 1446 1446 1446 1446 1446 1446 1446 1446
N lost 1
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Conclusions

- The age range that most visits local stores is between 26 and 50 years old.

- Their education is high school and university level.

- Go to the local store once a day.

- Spend an average range of 51 to 200 pesos on each purchase.

- Purchases on average a range of 1 to 10 products.

- The time spent inside the store range from 5 to 20 minutes.

- You are discouraged from entering the establishment if there are many people and/or it is dirty.

- If the delivery people are arranging merchandise, they prefer not to enter and express that it
bothers them because they feel that they are not giving them their space.

- They like the attention they receive to be friendly, fast and efficient.

- The products that are difficult for them to find are washing and cleaning products.

- They prefer to find groceries first.

- They consider that refrigerated products should be at the end of the establishment.

- They like and take advantage of the promotions of armed packages at a special price, discounts
and 2X1 promotions.

- Seasonal products are considered by consumers to be important to find occasionally in the local
store.

Order of importance of variables for the consumer.

8) If the delivery drivers are arranging merchandise in the store, are you?

9) How do you like to be served?

11) What products would you like to find first?

7) Of the following aspects, which discourages you from shopping at your local store?
3) How much money do you spend on average when shopping at the local store?

4) How many times do you go to the local store?

15) Is it important to you that the local store sells seasonal products?

1) Age

14) What type of promotions would you like to be offered?

6) How many time do you stay in the store from the moment you arrive until you are charged for your
products?

10) What category products are you having difficulty finding?

5) How many products on average do you buy?

12) What products do you think should be at the end?

13) Do you take advantage of promotions?

2) Level of studies

Discussion

The information obtained will be used to design a mathematical optimization model that provides
information on the best arrangement of merchandise for small and medium-sized miscellaneous.

Conclusions

The information obtained through a survey must be reliable, because the results of an investigation
depend largely on it. This is where an adequate design of the survey becomes important, subsequently
meeting the reliability objective of the pilot(s) as necessary.

For this research, having carried out three piloting of the survey, statistically analyzing each one,
taking into account the experience obtained from each application for corrections, reduces the error and
proves that there is consistency in its questions and answers. This results in obtaining reliable information
that is reflected in the data obtained.
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