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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)




