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INTRODUCTION

* Time series regression as a parametric regression requires error assumptions to validate the model.
A good error is the smallest possible error normally distributed and satisfies randomness
properties. The ARIMA model is a parametric regression that takes into account error assumptions.

* Nonparametric regression is a regression that does not use assumptions and rules like parametric
regression. So, it can be said that nonparametric regression is more flexible than parametric
regression.

* A more complex regression model, namely semiparametric, which combines parametric and non-
parametric models, has been carried out by several researchers. Among them, local polynomial
estimators were used in a single-response semiparametric model.

* Local polynomial estimators can be utilized by minimizing Weighted Least Squares (WLS). In local
polynomial regression, the bandwidth determines how smooth the function is. The Generalized
cross-validation (GCV) method can be used to determine optimum bandwidth, which can be
determined from the minimum GCV value.
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METHODS

* Bi-predictor semiparametric regression estimation cannot be carried out simultaneously but one by
one continuously. From estimating parametric component parameters, nonparametric functions
based on local polynomial estimators are solved using WLS with kernel function weighting. The
function on the nonparametric component can be approximated via a Taylor series of order Kk,
assuming the parameter values on the parametric component are known.

* Apart from depending on the bandwidth value h, the parameter A also depends on the polynomial
order k. So many estimated values of the parameter A are obtained from repetition for a
combination of the two (polynomial order k and bandwidth h). Therefore, cross-validation criteria
are needed to determine the optimum bandwidth value with a certain polynomial order by selecting
the minimum GCV value.

* This research uses programming tools, such as open-source software R-studio.
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RESULT AND DISCUSSION

- * The correlation coefficient value between the inflation variable

’ a7 - - in a period (Y) and the BI interest rate in the previous period

(X1t-1) is 0.71, which is significant with an alpha of 0.1%

R (signed with three stars) so that it can be said that there is a

A W s positive and quite strong relationship with an ascending linear
g | relationship pattern.

* The correlation coefficient value between the inflation variable

in one period (Y) and the change rate of JUB in the previous
e period (dX2t-1) is 0.075, which is not significant, so it can be
said that there is no linear relationship.
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RESULT AND DISCUSSION

* The correlation coefficient value between the Bl interest rate in the previous period (X1t-1) and the
change rate of money supply in the previous period (dX2t-1) is 0.039, which is also not significant,
so it can be said that there is no linear relationship between both variables.

* From the results of this correlation analysis, two variables, inflation and BI interest rate in the
previous period (Y and X1t-1), have a significant linear relationship. The two variables and two
variables that is inflation and change rate of money supply in the previous period (Y and dX2t-1), do
not have a linear relationship; they can be modeled semi-parametrically, with Y as the response
variable, X1t-1 as the predictor variable in the parametric component (herein after symbolized as
Z), and dX2t-1 is the predictor variable in the nonparametric component (herein after symbolized as
X). Both predictor variables have no significant multicollinearity (Z and X).
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The local polynomial estimator implementation of polynomial order 1, 2, and 3 with many
simulations bandwidth values on 100 training data (March 2013 to June 2021), produced a
bandwidth value of 0.0001 with the smallest GCV 7.915212 on polynomial order 1. The parametric

parameter estimator () that resulted is 0.75144, and every local point (x,) on data has a
nonparametric parameter estimator (A) result.
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RESULT AND DISCUSSION

&

e LR (P v ALy
[ T

* The optimum bandwidth value obtained from estimating semiparametric regression parameters
can be used to estimate the semiparametric model to the testing data (July 2021 to August 2024).
With the bandwidth optimum value 0.0001 on polynomial order 1 on the testing data, the MAPE
value resulted in 9.61%, so it can be said that the model is highly accurate because it is less than
10%.

* The prediction for inflation value in September 2024, where the inflation value data is not yet
known, is that the BI rate for August 2024 will be 6.25%. Using the semiparametric regression
model, the inflation prediction value obtained in September 2024 is 1.84%.
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CONCLUSION

* Implementation of the bi-predictor semiparametric model using a local polynomial estimator
approach to the inflation rate in Indonesia with two predictors, Bl interest rate in previous period
and change rate of JUB in previous period month, resulted in a semiparametric regression model
with an optimum bandwidth value is 0.00001 of polynomial order 1 with high accuracy. Predictions
for September 2024, where the inflation value data is not yet known, using semiparametric based
on local polynomial order 1 estimator, the obtained value is 1.84%.
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