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Abstract

The aim of this study is to estimate the function and volume of FDI in Iran. Since data
related to FDI are often inaccurately recorded or reported less than the actual amount, the
fuzzy systems method estimates this variable. If the answers obtained from fuzzy
estimation are similar to the existing results, this method can be used to obtain data on the
FDI variable and predict it in future years. For this purpose, two variables, gross domestic
product and real exchange rate, were used in the period 1986-2022, and then the FDI
variable was. The results showed that the trend of this variable is the same as the reported
trend, so that the fuzzy method can be a suitable method for estimating and predicting the
size of the FDI variable accurately and realized. Also, to estimate the Iranian FDI model,
an autoregressive model with distributional lags was used. The results showed that the
variables GDP, real effective exchange rate, import tax, as well as lags of inflation rate and
cost of capital employed are significant in the short run. Also, in the long run, all the
variables in the model are statistically significant.
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Extended Abstract
Introduction

An increase in investment increases production, income, welfare, employment and
reduces poverty. FDI is a type of investment that takes place in a country other than the
investor's country and has many effects on macroeconomic variables. Due to the process
of globalization and the economic integration of countries in the world economy, the
amount of FDI of countries has been increasing. For this reason, different studies have
been conducted in the field of examining variables affecting foreign direct investment.
There is an alliance between investor countries and host countries in divesting
investments. Also, the problem of this study is to investigate the factors affecting the
increase of the FDI and this question must be answered: which variables have a positive
effect on attracting FDI? So, the main goals and innovations of this article are 1)
estimating the amount of Iran's FDI using the fuzzy systems. Because the data related to
FDI in some years are not accurately recorded and in many cases are reported less than
the actual level; Therefore, if the answers obtained from the fuzzy estimation are similar
to the existing results, this method can be used to obtain the data of the FDI variable and
predict this variable for the coming years. Therefore, this research seeks to answer the
question whether the fuzzy method can be a suitable method for estimating the size of
FDI? 2) Extracting the FDI function and investigating the factors affecting this variable
using the autoregression model with distribution breaks are among the goals of this
research. In order to achieve this goal, the time series of the two variables of GDP and
real exchange rate related to the period of 1986-2022 and the method of fuzzy systems
and the autoregression model with distributive breaks (ARDL) are used.

Method

The aim of the article is to estimate the function and volume of Iran's FDI during 1986-
2022. Due to the non-availability of accurate or under-recorded FDI, it is better to use
indirect methods such as the fuzzy method. Fuzzy theory is a generalization of set theory.
But if it is not possible to determine the membership of the elements accurately, it should
be said that the fuzzy method is suitable. Also, to estimate Iran's FDI model, the
autoregressive distributed lag model was used. In this study, using Baggio and Rubio
(1994), the following model has been identified for Iran's foreign direct investment:
LFDI, = 6, + 6,LGDP, + 8,LINF, + 0;LUCC, + 6,LPROT, + OsLREER, + u,

In the above equation, FDI is foreign direct investment, GDP is gross domestic product,
INF is inflation rate, UCC is cost of capital, which is the sum of bank interest rate and
inflation rate, PROT is import tax, and REER is effective real exchange rate. Because
the variables are equaled by one-time differentiation, the ARDL model is used to
estimate the model. The ARDL model has a basic feature compared to other econometric
models. In this model, there is no need to know the correlation degree of the variables
Also, the optimal intervals for the variables are determined by the model; Therefore, in
this way, a unique and appropriate model can be selected for estimation. Finally, based
on Schwartz's criteria, the ARDL (2, 2, 2, 1, 2, 0) pattern was used as the optimal pattern.

Results and Discussion

The FDI estimated by the fuzzy method has fluctuations and it is the same as the reported
trend. Therefore, the question of this research can be answered. So, the fuzzy method is
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a suitable method for estimating the FDI variable size. The short-term estimation results
show that the variables GDP and its lags, inflation rate lags, cost of capital employed
lags, real effective exchange rate and its lags, and import tax are significant at the 95%
level, and the coefficients of the estimated variables in the short run are consistent with
theory. In the long run, the variables GDP, real effective exchange rate, and import tax
are statistically significant at the 95% level, and the variables inflation rate and cost of
capital employed are statistically significant at the 90% level. Error correction model has
been used to express short-term relationships between variables. The results showed that
the absolute value of the model's error correction coefficient is between zero and one,
which means that if the model is out of balance in the long run, it will definitely return
to balance. In the long run, the variables of GDP, real effective exchange rate, and import
tax are statistically significant at the 95% level, and the variables of inflation rate and
cost of capital employed are statistically significant at the 90% level.

Conclusion

The results of this research showed that FDI has a fluctuates. Therefore, it is suggested
that policy makers take necessary measures to solve the problems of variable absorption.
The results will show that the movement trend of foreign direct investment variable
estimated by fuzzy systems is the same as the recorded data trend, and therefore this
method can be suitable for estimating variables such as foreign direct investment so that
predictions can be made for the volume of this variable in the future. Therefore, the fuzzy
method is a suitable method for calculating this variable. In the second step, to investigate
the factors affecting the attraction of FDI, the function related to FDI in the short and
long term was estimated. The results showed that the variables GDP, real effective
exchange rate, import tax, as well as inflation rate lags and cost of capital employed are
significant in the short run. Also, in the long run, all variables in the model are
statistically significant.
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