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YIELD PREDICTION IN MANUFACTURING/MACHINE LEARNING/
IMBALANCED DATA/DATA BALANCING/FEATURE SELECTION/

GENETIC ALGORITHM/MULTIPLE LINEAR REGRESSION

In the field of hard disk drive manufacturing, yield prediction is one of the
most important tasks. An accurate yield prediction has high contribution and
influence on this business. There are many factors to obstruct the process of yield
prediction modeling. One of key problems is tremendous amount of features collected
from manufacturing and testing process. This problem creates difficulty for the data
usage. Moreover, imbalance ratio between passed and failed hard disk drive units in
the manufacturing data is extremely high. This issue makes the creation of an accurate
yield prediction model a challenging task. This research introduces technigques to
improve yield prediction performance in hard disk drive manufacturing by applying
knowledge of machine learning and several techniques of data mining to solve the
problem. Techniques of data balancing and the application of learning algorithm and
statistics are used in data preparation and feature selection process. Machine learning
techniques are also applied in modeling for yield prediction step. This research also
introduces the novel method in data grouping step called data aggregation by

consistency quantity to replace the original technique that data are grouped by week.



Performance has been evaluated through the Mean Square Error (MAE) and Root
Mean Square Error (RMSE) measurements.

The experimental result shows that the proposed method, which is a
combination of machine learning algorithms and resampling techniques called DBC-
2KAR (Data Balancing k-Means Clustering, k-Nearest Neighbors and Resampling),
is able to turn a highly imbalanced dataset to be a balanced and efficient one.
Efficiency is due to the fact that the classification learning model can find the
important attributes in feature selection step. These important attributes are to be used
in the subsequent step for yield prediction modeling with algorithm Artificial Neural
Network and Multiple Linear Regression combined with the novel technique called
Data Aggregate by Fixed number that can provide better result than the traditional
method adopted by current process engineers. The best methodology is the
combination of feature selection using genetic algorithm and yield prediction
modeling with multiple linear regression. RMSE and MAE of this combination are
0.559 and 0.732, respectively. In terms of error rate reduction from traditional
method, this method can reduce the error rate by 60%. In the portion of experiment to
increase fixed number of Data Aggregation, we found that errors of yield prediction
are getting lower since the fixed number is 1,000. The lowest error of yield prediction
is provided when fixed numbers is 10,000 and results are steady even if the fixed

number has been increased up to 40,000.
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