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Abstract— In this research work focuses the Software
estimation time has been an vital role everyone in
software industry. Software effort and cost estimation
plays an important role in software development, often
determining the success or failure of contract negotiation
and project execution based on the estimation plan.
Predicting the success of software projects based upon
information related to estimation task and actual task is
deemed to be one of the vital activities in software
engineering research. In this research work, isotonic
regression classifier can be implemented for analyzing
the estimation quality based on estimation value and
actual value to achieve better result from the model based
upon information related to Estimation task and actual
task in IT project management.

Keywords— Estimation day, Actual day, Estimation
effort, Actual Effort, Estimation Cost, Actual Cogt,
I sotonic Regression classifier for predicting the task.

l. INTRODUCTION
Calibration is one of the major applications ofresgion
modelling. An Isotonic classifier regression isidea of
calibration [3], [5], [6], [7] is normally assoced with
measuring the device. Measuring the equipments has
errors and calibration is a process by which thersrare
determined by comparing the readings with real eslu
After the calibration, the error table can be usegdredict
true value from the value indicated. The relatigmsh
between an estimated value and an actual value for
calibrating the estimation model can be equated and
measure the regression line by the process of oromgt
estimated task and actual task performance analyinin
difference stage of project development such asniha,
designing, building stage. It enables organizatioos
improve the quality ofnanagement decision making by
ensuring that reliable and secure information aath ds
available throughout the Software lifecycle.
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Il. DATA FOR RESEARCH
2.1 Objective
In this paper, a decision making database of machin
learning is proposed, that a set of possible estimare
working together to estimate the project completask
in it. Further, predicting the success of softwarejects
based upon information related to estimated task an
actual task is deemed to be one of the vital diiviin
software engineering research.

* To proposed equation of isotonic regression classif
for analyzing the performance to identify a bettesult
applying in software metric.

* In this research work focus to apply calibration of
intuitive model for analyzing the estimation qualitased
on estimation value and actual value to achieveéebet
result from the model based on isotonic regression
classifier.
2.2 Data Collection in Planning stage, Designing

Stage, Building stage
In this research work, the evaluation can be cdwigt in
three stage of project development such as planning
designing, building stages of the project develapme
The collection of fifty projects of data can be onied
into the data repository file for analyzing thegioted [2]
true values in calibration curve. Similarly, thetalaof
other two stage of project work can be collected #@n
can be analyzed based on Isotonic regression fidaig4i

[31 [7].
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Plarming Plarming Building
Planning Planning Effort Actual Planning Planming Estimatedday |  Actual day Planned Cost Actual Cost Effort Planned | Actual Effort
Estimated day Actual day Planned Effort Planned Cost | Actual Cost 38 50 2062773714 | 2062773714 | 603 8411765 6634
21 2 4377142837 | 437.7142857 | 2062773714 | 20627.73714 40 35 1547080286 | 2740620286 | 422.6888233 82268
1 1 3182857143 | 3282857143 | 1347080286 | 27406.20286 1 13 49005222 | 50372157 1382.964 1518.934
13 16 1332064 1382064 40095222 30372.137 45 30 4338801125 4553622275 1222.1975 13827105
15 15 12221075 | 12221975 | 4333801125 | 4553622275 13 1 1296752 131146 4706 49388
bl 25 H 5 3 i
8 9 363 365 1206752 | 131146 z = 1633 1118 12
25 29 770032 186.33 187
13 13 1014 1014 4263.53 1436153 " - — o204 16523 6503
18 18 169 169 770032 177731 39 52 18171378 18171378 545.55 54555
1 1 250903 250,903 102204 102204 50 150 18171378 | 18171378 38523 39523
19 19 3637 363.7 18171378 | 18171378 3 19 22896 22896 729 729
12 12 363.7 3637 18171378 | 18171378 60 13 6118 6128 693 606
16 16 636 636 72806 21806 15 33 102[_). 18 102[_):.18 4883?3 488.3?3
15 15 17333 17333 6228 6228 : 13 PRI | A ®.1) P13
41 41 TT08.57 770857 273 273
4 3 244.196 244196 1020748 | 10207.18 ” » pyopn 01761 P -
5 6 66.1 66.1 3335808 | 3335.808 2 2 176242 183024 o667 o
19 19 182 182 770857 770837 16 16 3350 3330 439 463
12 12 1467 3467 283 .64 917,64 11 12 6366.812 6366.812 19243 10243
!_1 3 3467 3467 176242 183024 39 39 2031112 20311.12 6702 670.2
1 4 100 100 3550 3550 24 23 6228 6228 4706 495.88
12 12 1283 1284 6366812 6366312 26 26 1020718 10207.18 1118 112
- - = = = == Fig.1: Collection of data of project work of planning,
15 15 4458 4458 2031012 | 2031112 e oL
designing and Building stages
Designing
Designing | Designing
Estimated | Actual | Desiging Est |  Designin Designin Designin . MATERIALS AND METHODS
day day Effort Actual Effort Planned Cost Actual Cost Isotonic regression belongs to the family of regm
po) 2 765 ‘ 24345 24345 : : : :
—= 2 S0 841176 g8 3143404118 | 32434 0118 algorithms an equation represents in equation (1).
n 24 4226888233 82268 2270417882 | 44757.18882 : . L .
- - - - - — Formally isotonic regression is a problem whereegia
14 78 1382064 1513934 40095222 | 53012157 finit ¢ of | bers Y= i
7 78 12221975 13827105 | 4333801125 | 4908622275 inite - set ot real NUMDErs Yzy,,....» representing
s % 1705 19553 239913 333003 observed responses an(_j )g;:o‘(,)q1 the unkrjown
1 12 11138 1 185453 159153 response values to be fitted finding a functiont tha
1 15 18633 187 2430 83 2490 §3 minimizes with respect to complete order subjecth wi
20 2 36523 36523 152471 15471 n 2
4 4 345.55 345.55 2257067 | 27257067 f(x) = ElW, (yi —Xi) L
28 28 4756 49638 5240018 336003 . @)
» 0 e 9 261 2601 respect to complete order. .subjec.t 1O%6<.. <Xn anq
1 n 603 606 14048 21816 Y1<Vo<.. .<Yn where ware positive W6|ght3. The resultlng
18 10 488303 488303 2041437 2041437 function is called isotonic regression and it isque. It
12 12 99.15 99.15 5003.85 5003 83 can be viewed as least squares problem under order
2 26 73 73 11562 85 1136285 restriction. Essentially isotonic regression is @otonic
1 11 86.67 81 2209.00 2069.84 function best fitting the original data points
11 12 86.67 81 4406.03 424994 The estimated and actual values are plotted agescat
" § 438 463 162543 163073 diagram and regression analysis is made. It previde
11 12 19243 19243 9550218 9550218 ; :
estimates of values of the dependent variables from
u 25 6702 §70.2 30466.68 30466.68 . . .
- - - - values of the independent variable. The device used
18 13 500.393 500,393 2641437 2641437

accomplish this estimation procedure is the regwass
line. This method is more general in that the only
restriction is that the mapping function be isotoni

An experiment demonstrate that feature selectiod an
isotonic regression methods improve the accuracy of
predictions for match performance of based on stafe
data of project development stage, compared t@ssgn
methods alone.
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Data Collected on
Estimated and Actual Data
of Day, Effort, Cost of
Project Development in
stage of Planning,

Level 2: Predicting the Estimated and Actual
task of project development from different
stage using Isotonic Regression classifier

Analyzing the Calibration curve express
goodness fit of data points related with
Estimation task and actual task of
different stage

Cross Validated the
Correlation Coefficient

lavel

Result and
discussion
Fig. 1: Architecture of research methodology

Architecture of research methodology can be reptesg
in fig. 1. For applying isotonic regression methedsch
improve the accuracy of predictions for match
performance of based on each stage data of project
development stage through calibration curve amalysi

Inprove

S Sigma

Analyze >In11rove

Fig. 2: Sx sigma DMAIC Methodology

Define -->Measure --*Analyze -->l mprove -->XControl

« Define: Define the problem or project goal that needs
to be addressed.

* Measure Measure the problem and process from
which it was produced.

* Analyze: Analyze data and process to determine root
causes of defects and opportunities.
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* Improve: Improve the process by finding solutions to
fix, diminish, and prevent future problems.

e Control: Implement, control, and sustain the
improvements solutions to keep the process on the
new course.

In this research work, methodology can be follow by

DMAIC method of six sigma. In Define stage we can

collect the project information which can analydethe

level of Business IT process. In measure stage, the
deviation analysis can be carried out i.e., schedul
variance, Effort Variance, Cost Variance respedivin

Analysis stage, an isotonic regression classiffedata

mining technique can be used for predicting thellef

project of Business IT in different stage. In inygo
stage, the error prediction can be analysing for
rectification and follow to control stage for fueth
improvement. The following fig. 2 represents the
framework of proposed methodology, an objectivéhos
metric is to reduce the schedule, effort and casiation

(deviation factor) by tracking it from beginningage of

the project through the end of the project taskrehy

reducing time overruns. It can be follow by the hogls

of DMAIC (Define, Measure,Analyze, Improve, and

Control) in six sigmalt refers to a data-driven quality

strategy for improving processes. This methodolagy

used to improve an existing business process.

In this research work, analyze stage can be focusdle

metrics to predicting the development of softwarejgrt

from different stage like planning, designing andlding
stage information related to estimated task andahchsk
respectively.

V. RESULT AND DISCUSSION
4.1 Analysis of predicting effort and cost values of
planning, designing and building stage

Estimated day

Fig.3: Calibration curve of Estimated and Actual day
in planning stage
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Plenning-&ctual

D=zigning Estimatzd day

Fig.6: Calibration curve of Estimated and Actual day
Planning_Estimsted Efort in Des gning stage

Fig.4: Calibration curve of Estimated and Actual
effort in planning stage

Flanning_Ltus|

Dezigning Estimated Effor

Fig.7: Calibration curve of Estimated and Actual
Effort in Designing stage

Flanning_zstimatad Cast

Fig.5: Calibration curve of Estimated and Actual Cost
in planning stage

Degignlnz Estimated_caost

Fig.8: Calibration curve of Estimated and Actual Cost in
Designing stage
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This work investigates the effectiveness of using
computer-based machine learning isotonic regression
methods to predict performance data for project
development based on parameters collected on ¢agh s
of planning, building and designing task of estimdasnd
actual values.

From the estimated and actual values are plottadatter
diagram and regression analysis is made. It isdabat
isotonic regression fits well as shown in Fig. 1Fig. 8

for planning stage and designing stage. An Isotonic
regression line shows a new calibration curve wiileee
actual value is equal to the estimated value whiqiress
goodness of fit of the calibration curves can atgbicate
the estimation quality. The data points fitted pesly
which can data points above the graph.

Similarly, building stages can be good estimatithe
actual value and predicted value agree very clodaly
most cases a linear regression line captures ibisec
relationship, in which case slope of the regressioss
nearly equal to one.

The correlation coefficient indicates 0.9929 estiora
capability of the classification in isotonic regsem
model, the coefficient values which express gooslrods

fit of the calibration curves can also indicate the
estimation quality.

V. CONCLUSION
In this research work, it can be concluded that an
estimated and actual value of planning, designind a
building stage were plotted and shown the calibmati
curve of data point which has fitted in the plat. this
research planning stage of scheduling day, actffiaite
and actual cost of software development represents
positively fitted which is a data point above theh
express goodness of fit of the calibration cuniestly
the values are fitted from the plot analyzed apdsitive
where the data point is above the graph of eaafe sté
the project work. Isotonic Regression is more pdwer
when there is sufficient data to prevent over Hti
Further it will examine the effectiveness of Isaton
Regression for calibrating the predictions made by
different learning methods
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