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Full Use of Software Engineering Data for
Development Effort Estimation and Test Effort

Reduction®

Koichi Tamura

Abstract

In a software development project, software effort estimation is an important
issue for management of schedule and resources. In addition, it is necessary to
reduce the development effort under the circumstances of increasing demands
for growing in product size and for shortening of project duration. The goal of
this dissertation is the improvement of prediction performance and the reduction
of development effort, by (1) identifying the effective missing data technique for
historical project data sets to build effort estimation models and (2) a source code
review technique to efficiently reduce the fix assurance test effort. Achievements
of this dissertation are described below:

(1) Identifying the effective missing data technique for effort estimation modeling

Most of the model construction methods require a complete data set that has
no missing values for modeling. One of the practical problems in building ef-
fort estimation models arises from the fact that many historical project data sets
contain substantial amounts of missing data. Thus far, several missing data tech-
niques have been proposed. However, it is unclear which technique is appropriate
to missing data in historical data sets used to build effort estimation models. In

this dissertation, using project data of 706 cases (containing 47% missing values)

* Doctoral Dissertation, Department of Information Systems, Graduate School of Information
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collected from several companies, we applied five missing data techniques (mean
imputation, k-nn method, applied CF method, row-column deletion, and pair-
wise deletion) to build regression models. Then, using project data of 143 cases
(with no missing values), we evaluated the estimation performance of models af-
ter applying each missing data technique. The result showed that the similarity-
based imputation methods (k-nn method and applied CF method) showed better
performance than other methods. In addition, using multiple data sets with
different project cases each extracted from the above data set, we conducted a
similar experiment. The result showed that the row-column deletion showed bet-
ter performance than other methods for data sets not exceeding 220 cases.
(2) A code review technique to reduce fix assurance test effort

In testing phases of software development projects, most of the detected defects
require tests to confirm that the correction is done as expected and additional
tests to confirm that the correction does not cause new defects. In this disser-
tation, we propose a code reading technique in order to reduce effort of such
testing. The proposed method preferentially detects defects that potentially re-
quire larger size of testing by use of information that helps reviewer estimate the
size of testing. In an evaluation experiment, the proposed technique reduced the
size of testing 2.1 times compared with test case based reading and 1.9 times com-
pared with ad-hoc reading among 18 subjects including 6 commercial software

developers.

Keywords:

Software effort estimation, Missing data technique, Metrics, Stepwise regression

analysis, Software review, Software inspection, Regression test
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void open(String fileName){

if(existFile(fileName))
read(fileName);
else
error(“No file exist!”);

}

O1.FHES S IT7AILER
02 LN T 7 ILERIC

74 DIFFEREER
bool existFile(String fileName){
File file = null;

file = fileOpen(fileName, “read”)

if(file == null)
returntrue;
else

returnfalse;

}

I27AIVERBRERFT S
void save(String fileName, Data data){

if(existFile(fileName))
error(“Specified file already exists!”);
else

write(fileName, data);

}

IFETHT7/IVERK
void read(String fileName) {

file = fileOpen(fileName, “read”);
readFile(file);

}

S1FHETII7IINERETSD
S2.HFELBVIFAIVERET D

RIS %
void print(fileName){

if(existPrinter(DEF_PRINTERY))
printOut(DEF_PRINTER, fileName);
else
error(“Printer not connected!”);

}

IFELEWI7AIVERTET S
void write(String fileName, Data data) {

file = fileOpen(fileName, “write”);
writeFile(file, data);

}

T~

P1:ENRIS % (T 2t EH)
P2:ENRIT % (T2 kiEH)

POPZI T )
bool existPrinter(String name){
Device dev = null;

dev = getDevice(“Printer’, name);

if(dev == null)
returntrue;
else

return false;

}
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