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Many economists and sociologists believe that the inflation rate is more important
than other economic indicators because inflation has many effects on various
economic, social and political aspects of the society. With this approach, the present
research identifies bottleneck commodities which correct pricing them are more
important in the inflation rate control. In order to achieve this goal, 12 groups of
basic commodities of the country, which are the main commodities that make up the
Consumer Price Index (CPI), were collected and presented in a complete graph. For
each node that represents a group of basic commodities, five features were
considered. The features are the annual inflation related to each group, the degree of
influence in increasing the total index, the number of subgroups of each main group,
the degree of dependency, and the priority (level of demand). Then, by running the
traveling salesman algorithm on the graph, we found a path where the group of foods
and beverages is the bottleneck of the research subject. The results of the present
study show that the management of pricing this group have an effective impact on
the inflation control of other groups over time.
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Extended Abstract

Introduction

Inflation refers to a situation in which the monetary demand for a product grows relative to
production, a situation that, in the absence of effective control, manifests itself as an increase in the
price of a unit of produced goods. Inflation is usually accompanied by an actual or potential
increase in the general level of prices or by a decrease in the purchasing power of the monetary unit.
Given the extraordinary efficiency of data mining science and knowledge discovery techniques to
assist management in various economic fields and also considering the importance of forecasting in
assisting management, the use of these techniques is considered one of the useful solutions in this
field. Data mining techniques are useful in solving various problems in the economic field by
identifying correlations and discovering patterns that help the analyst make the best decisions and
also analyze and predict economic indicators. In the economic field, the use of some data mining
techniques such as classification, regression and clustering bring a set of benefits such as
optimizing fundamental activities.

A review of national research shows that some data mining techniques have not been used to
identify bottlenecks in the commodity chain and their impacts. Therefore, the main objectives of
this research are to investigate the impact of implementing the traveling salesman algorithm on the
commodity chain data and to find a path that identifies bottleneck commodity groups. It is expected
that the results of the research and pricing management of the identified groups can have a positive
impact on controlling inflation over time. To obtain different variables and the effect of different
product groups on inflation, 12 basic groups, which are the main products that make up the
Consumer Price Index (CPI), were analyzed and evaluated during the years 2017 to 2021.
Methodology

This research is data-driven and uses various data mining methods and techniques, as well as a
review of past research, to express the impact of using these methods in strategic management and
decision-making. Reliable data were collected from 72 monthly reports and 6 annual reports of the
Central Bank, and calculations were also performed on a series of data. Several variables were
considered for this study. Data related to one of the variables were not directly mentioned in the
reports and is used after computations.

According to the research studies in this field in recent years and according to the detailed monthly
and annual reports of the Central Bank, the basic commodities include 12 main groups and their
inflation rate is calculated according to the changes.

The groups of food and beverages, tobacco, clothing and footwear, housing, water, electricity, gas
and other fuels, furniture and household goods, health and treatment, transportation,
communications, recreation and cultural affairs, education, restaurants and hotels, and
miscellaneous goods and services are included in these 12 groups.

To collect and select data features, 78 reports were studied, and in some cases, calculations were
performed on the data. The data were divided into five sections and 12 groups of basic goods. These
five sections were considered as five characteristics for each group (goods), which are as follows:
annual inflation related to each group, the degree of influence in the total index, the number of
subgroups of each main group, the degree of dependence of 12 groups on each other, and the
priority (demand rate).

Next, the collected data were considered in the form of a directed graph. In this graph, there are 12
nodes, which are the same as the 12 groups of basic goods. The five characteristics stated as the
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characteristics of each node and the relationship of the graph nodes with each other were also
considered pairwise and directed. The main goal was to reach a critical path in the graph with the
help of the traveling salesman algorithm. Based on the definition of inflation, where an increase in
the price of goods can affect the price of other goods, the most effective groups were identified in
order of their impact on the inflation of other groups using the traveling salesman algorithm.

Findings

The path obtained from implementing the traveling salesman algorithm includes the following
groups in order: food and beverages, housing, water, electricity, gas and other fuels, clothing and
footwear, tobacco, entertainment and cultural affairs, communications, transportation, furniture,
household supplies and services, miscellaneous services and goods, restaurants and hotels, health
and treatment, education.

During the years 2017 to 2021, it is observed that the priority of these 12 groups has not changed
except for once and very slightly. At that time, the priority of the health and treatment variable was
replaced by furniture and supplies, which was not very significant and noticeable. No matter how
much inflation has increased in these years, the demand has not changed. The priorities such as
housing and food, transportation and health, which are the first to fourth priorities, respectively, do
not fall out of priority even if they have price increase or inflation. They are considered among the
basic and important necessities of households.

The food and beverage group, with a demand of 25.51 percent, is the second priority in people's
lives, and as mentioned, it is one of the indispensable and important variables for households, and
with 17 main subgroups, is one of the most important. The impact of this variable on the total index
has not changed significantly during 5 years. It has been between 36 and 40 percent, and in total, it
has had an average positive impact of 38.08 percent on inflation over these 5 years. In addition, the
highest inflation experienced during these years was 55 percent. The average inflation of this
variable is also 43.4 percent, which in recent years has had a lower growth rate than in previous
years.

The demand for tobacco in examined years was below one percent, that is, 0.37 percent, and has
been the last priority in all years. Also, its impact on the overall index was an average of 0.45
percent, which is not significant.

Conclusion

This study has accentuated the use of some data mining techniques in the evolution analysis and
prediction of the annual rate of inflation. So, using the traveling salesman algorithm we have
achieved a critical path in the established commodity chain graph. The advantage of fast calculation
of this algorithm realizes better management of inflation occurrence and its impact on different
groups of goods.

According to the research findings and the introduced features, it can be said that the group of
beverages and foods with the largest number of subgroups and the highest inflation rate during 5
years and the high level of impact and correlation with the other groups can be considered as a
bottleneck and very important group. Then, "housing, water, electricity, gas and other fuels" and
"clothing and footwear" are also considered important groups. Therefore, it is possible to focus
specifically on these groups for a limited and specific period and with particular management, to
properly control the inflation of other goods and groups.
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networkx as nx
math
matplotlib.pyplot as plt

from numpy-Tinalg import norm
myGraph —
"hzafiv: [-3, -11, -3, -4, -2],
“Foods and drinks": [2.17, 1.9043, 0.251, 17, 0.8547975],

"Tobacco™: 11.934, 0.022e6, 0.0037Y, 2, 0.942705900],

"Clothing and shoes" [2.004, 0.2319, 0.0462, 7, 0.961115442],

"Housing, water, electricity and gas and other fuels": [1.253, 1.0932, 0.3705, 5., 0.9483374131,
"Furniture, accessories and services used at home": [2.299, 0.315, 0.0433, 3, 0.9562707681,
"Healthcare" [1.248, ©0.2671, 0.0782, 3, 0.835165781],

ansportation™: [2.371, 0.6286, 0.08%, 3, 0.9364223],

"connections™: [0.888, 0.0572, 0.023, 3, 0.856001217]1,

"Entertainment and cultural affairs": [1.987, 0.1386, 0.0207, 6, 0.95%9927541],
"Education": [0.934, 0.0775, 0.0203, 3, 0.932272042],

"Restaurant and hotel™: [1.866, 0.095%, 0.0182, 2, 0.9$53130245],

"Miscellaneous goods and services": [1.738, 0.1885, 0.0317, 3, 0.964887668]

Iy

G — nx.Graph ()
for node, values in myGraph.items () :
G.add_node (node)

m scipy.stats import zscore

r nodel, valuel in myGraph.items():
node?2, value? in myGraph. items():

nodel !— node2:
resultl — sum(valuel)
resultz = sum(valuez)

G.add_edgs (nodel, node2, weight= (result2 - resultl)+100)

result = nx.approximation.traveling salesman_problem (G, cycle=True)
print ("masi ,result)




