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This tutorial will go into the details of how PROBE Methods are evaluated for
best fit based on the individual’s historical data.
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Lecture Topics

Using PROBE to make size and time estimates
Overview of PROBE Methods A & B
Method selection criteria for “size” and “time” in methods A & B
A review of
PROBE Size Estimating Template
Derived Measures
PROBE Historical Data
PROBE Charts

Please make a copy of your student database,
as you will be exploring the tool and experimenting with the options

We will provide a refresher for the class and go over the PSP Size Estimating
Template in the student tool.

It may be a good idea to have the students bring up their student tool.

Engaging the class to look at their tool will also help keep the focus on the
tutorial and eliminate internet surfing and email correspondence during the
lecture.
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Using PROBE

PROBE is used to make continuously improving Size and Time
estimates by

- collecting historical data
- caleulating regression parameters on historical data

« adjusting the estimates for trends

PROBE methods A & B are introduced this week.

What differentiates methods A & B from method C, introduced in PSP
Fundamentals, is that methods A & B use linear regression on your
historical data to calculate the projected size and time estimates.

2919 Seamsgs Walbon Unbersits
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PSP Advanced: Tutorial: PROBE Methods A & B

Minimum Data for Using Regressi

on

The regression line represents the best fit
(or smallest possible distance from the
regression line to the data points).

When we have only 2 data points, the
regression line goes right through them
for a perfect fit, but it is not meaningful.

For the regression line to act as the

predictor, we need more data points (at .
least 3). '7’4—.’4_’ .

©2010 Camegie Mellon University 4

Software Engineering Institute | Carnegie Mellon

© 2010 Carnegie Mellon University

4



PEPAduarced: Tutorisl PROBEMsthods A8 B

Correlation

Corrélatidn (r) (a.k.a. Correlation Coefficient): Degree to which two sets of
data are linearly related.
1258

1z 3

A0 30 i ¢ 2y 10 30
Positive Relationship {r = +1} Negative Relationship {r = -1}

Correlation squared (r2): Descriptive measure between zero and one,
indicating how good one term is at predicting another.

An r2 of 1is considered a perfect fit!
To use methods A & B, an r2 of 0.5 or higher is required.

S5 Samegis Mellon Unioersity T
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Correlation & Significance

Significance is a measure that indicates the probability that the correlation
occurred by chance.

When the number of items in the data o o
set grows, correlation tends to be e ‘oo . T .
reliable. When this is the case, pay g 60 ]

attention to correlation! s+

3
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When the number of data points is
small, pay attention to significance!

Note, there is always the possibility that a high correlation was the result of
chance (just a random event) and there is not a real cause and effect

relationship between the two data sets. Significance is measure of that
probability.

The point here is that when you have only a small number of data points in the
regression and you get a good correlation, you should also check the
significance measure to determine if the relation is likely due to chance and is
not a true cause/effect relationship.

The students will implement the significance calculation in assignment on day 3
of this course.

=== Software Engineering Institute | CarnegieMellon © 2010 Carnegie Mellon University
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Adjusting estimates with linear regression

PROBE methods A & B calculate the
trend line with linear regression:

800
6.00
4.00
200
0.00

Hours

In PROBE “y = mx + b” equates to:
y (adjusted estimate) = b (B,) + m (B;) * x (Estimated Proxy Size)

{Pirojected Added and Modified Size = p, + p, * Estimated Proxy Size
Bois a constant bias in the size, &.g., overhead LOC and/or constant estimating bias
B4 is the factor for the ratio of und i and i

Estimated Development Time = i, + [, * Estimated Proxy Size
B»is a constant bias in the estimatedtime, e.g., overhead time and/or constant estimating bias
B, is the average additional time to develop one line of code

Note that beta0 is not strictly overhead (LOC or time), it also accounts for a
consistent constant estimating bias.

Software Engineering Institute | Carnegie Mellon © 2010 Carnegie Mellon University
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What do negative 3, and , mean?

The y-intercept (B,) represents
overhead and constant estimating bias.

While overhead can only be positive,
constant estimating bias can be
negative due to a strong bias towards
over-estimating.

y=mx+b

5=-22+ (1)

Only small, relative to the final 543 2

estimate, negative values of B, are
acceptable.

Negative slope (B,) means that as the
proxy size estimate increases, the size
and/or effort decreases! This should not
be true, thus negative values for 8,
are not acceptable.

I
T — T
142 43 44 45

m (B1) = slope

b (Bo) = y-intercept

D

Wellon University 8

It's important to note that negative values of beta0O are valid. They can arise
due to a constant estimating bias to overestimate. The regression
compensates for this tendency to overestimate by a constant amount with a

negative beta0.

Note that the absolute value of B0 is used in the PROBE method selection
scripts. A small negative B0 is acceptable because it will not make the
estimate unreasonable. The script guidelines work well enough for planning

purposes.

Software Engineering Institute

Carnegie Mellon
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PROBE Methods A & B Overview

PROBE Method A is the most preferred method.

Method A requires a minimum of 3 data points and uses:
“E'ztimated Pro and Ag for “size” eztimatic

s uzed.

PROBE Method B is the next preferred method in the hierarchy.
IMethod B requires a minimum of 3 data points and uses:

A (plonned preg

and Zctual 23R

ual program size) for =

nried pregram ent Time for “tin tirnation.

eriteiio Method Bis used.

When PROBE Methods A or B do not fit the selection criteria. use

Method C if you have some historical data
+ Mathod © veraging and does not look ot correlation
Meathod D if you have no histerical data

+ HKathed [ uses “enginesi's bast gusss!”

S22 Gareis Wellon Unversiy
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Rules for Method Selection regarding Size

Check if method A can be used.

= You have three or more data points {(estimated E and actual A&M) that
correlate (r2 20.50 ).

The absolute value of B, is less than about 25% of the expected size of the
new program

B4is between 0.5 and 2.
If method A cannot be used, check method B.

You have three or more data points (plan A&M and actual ASM) that
correlate {r2 20.50 }.

The absolute valus of B, is less than about 25% of the expected size of the
new program.

Byis between 0.5 and 2.
If method B cannot be used and you have historical data, use method C.
If you have no historical data, use method D.

D2 Carragis Melloa Lnbessty 1%
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Rules for Method Selection regarding Time

Check if method A can be used.

- You have three or more data points {(estimated E and actual time) that
correlate {r2 20.50 ).

B should be near O {(substantially smaller than the expected development
time for the new programy.

B4 should be within 50% of 1/{historical productivity}
If method A cannot be used, check method B.

You have three or more data points {plan A&M and actual time) that
correlate {12 20.50 ).

Ba should be near O (substantially smaller than the expected development
time for the new programy.

B should be within 50% of 1/historical productivity)
If method B cannot be used and you have historical data, use method C.
If you have no historical data, use methiod D.

Software Engineering Institute | Carnegie Mellon © 2010 Carnegie Mellon University 11
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Where do the Size guidelines come from?

Rule for Size B,

+ Having the overhead and constant bias (B} almost
as big as the finished product would not make
sense. It would mean estimated proxy size has little
influence on the estimate size. v

- The absolute value of B, should be less than about
25% of the expected size of the finished product.

Rule for Size B,

- Normally, the slope (B4) should be near 1.0. Values
between 0.5 and 2.0 are acceptable.

« Avalue of less than 0.5 or greater than 2.0 indicates "»
a large proportional over or under bias and should
not be used unless your instructor agrees.

©2010 Camegie Mellon University 12
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Where do the Time guidelines come from? -1

Rule for Time 3,

- Having the overhead and
constant bias (B) almost as large
as the final estimated time would
not make sense. It would mean
estimated proxy size has little
influence on the estimated time.

- The absolute value of By should
be significantly smaller than the
estimated development time.

@24 Sursgie Bellea Vabss sy 7%
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Where do the Time guidelines come from? - 2

Rule for Time (3,

- “Time” B4 needs to be within 50% of (1/Historical Productivity)

Example:

How long would it take to code one LOC if historical average productivity is
at 20 LOC per howr?

30LOC 1hr
1LoC % hrs

3x =1 > x

{30 = 2 minutes per LOC

For this example. if b1 is not between 1 and 3 minutes per LOC ¢within 50%),
the correction applied is too great and should not be used.

magie WelleaLabes s 12
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Follow Along ...

. Download the PROBE methods A & B.mdb database and import it
into a copy of your PSP Student Workbook.

30 G sl Mallorkabeas o
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Historical Data - PROBE Calculation Worksheet

|-

This is the lower part of the
PSP Size Estimating Template
where the analysis of data and
selection of the PROBE
methods is performed.

This screen is reached through
the PSP2.1 window’s drop
down list:

e
- < B

We display the lower portion of the PSP Size Estimating Template first as our
journey will start in the lower portion.

This slide introduces the parts of the screen with red arrows to indicate the
main topics of discussion,

While we will go into the details later, it may be a good idea here to show (with
the green arrows) that Method B&C'’s historical data starts with Program-2
where they did estimate time for each phase for the first time, and that Method
A’s historical data starts with Program-3 where they started proxy based
estimating. Note the first orange arrow on Program-2 and point out that there is
no “E” and then point out the second orange arrow on Program-3 where there
is an “E”stimate and that with Program-3 we started building historical data on
“E”stimated Proxy Size.

Since both Method A and Method B require a minimum of 3 data points,
Method B has data starting from Program-2, and Method-A from Program-3.

Method A uses “E”stimated Proxy Size and Actual A&M for “size”, and
“E”stimated Proxy Size and Actual development time for “time” (The double
sided red arrows in PROBE Historical Data — Method A section).

Method B uses Planned program size and Actual program size for “size”, and
Planned program size and Actual development time for “time” (The double
sided red arrows in PROBE Historical Data — Method B and C section).

Point to blue arrows and remind that they can scroll through and view the
historical data for all the programs they have developed so far.

Have the class go into their student tools and acknowledge that the entire class
is now familiar with this part of the PSP Size Estimating Template.

=== Software Engineering Institute | CarnegieMellon © 2010 Carnegie Mellon University
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PSP Size Estimating Template

This is the upper part of the PSP
Size Estimating Template where
the detailed size estimating is
performed.

We are interested in:
Added Size =
Base Additions + Part Additions

Estimated Added & Modified =
Base Additions + Part Additions
+ Modifications

No effort is spent in development
on inclusion of Reused parts so
they are notincluded in A or E.

This slide is a refresher to get everyone’s understanding on the same page.

We are interested in two derived measures: A = BA + PA and E = BA + PA +
M.

It is a good idea to remove any confusion about “base” and “reused” here, if
there is any!

Also remind the students that if most of the newly added parts are of medium
size it is indicative of a good conceptual design, not too detailed where many
parts are too small, and not too high level where many parts are too large.

Software Engineering Institute | Carnegie Mellon © 2010 Carnegie Mellon University 17
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PROBE Method A

ive 1
PROBE Historical Data - Method A Plan | 4™} Acuel |
D Name EndDate Tme AR  E  Tme  ARM Outlier
Program 3 demmm 0912007 119535 76.9259 98.94 169.467 126 O
Program 4 091307 138601 891948 11472 11035 w1 O
Program 5 1015/07 181311 185670 96.04 21945 62 [ ¢u—
PROBE Method Parameters - Method A

R°2Size BetalSize Betal Size R"2Time Betal Time Betal Time
Method A 0.162327 37.788191 (08797407 (0032137 21517532 -0.7470015 3

Method A uses:
-« “E’stimated Proxy Size and Actual A&M for “size” estimation,
« “E'stimated Proxy Size and Actual development time for ‘time” estimation.

PROxy Based Estimation started with the 3" programming assignment!

Cutliers are best visible on the chart. They should be marked as such after careful
evaluation.

We will visit Method A’s chart next by clicking on the Chart button.

We show on the slide where the data is coming from for use in Method A.

Also mention that it is discouraged to mark a data point as an outlier as
fluctuation is normal and evaluation should be deferred until substantial amount
of data is collected.

Method A’s historical data starts with Program-3 where they started proxy
based estimating.

Software Engineering Institute | Carnegie Mellon © 2010 Carnegie Mellon University 18
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PROBE Method A Size & Time Charts

® ethod A EE)

Method A Size

The charts are useful for quick, visual
verification of correlation and also for
identification of outliers.

Actual ASM

A data point may look like an outlier o m

when there are not enough data points. PlanE

Method A Time

Wait to accumulate enough data points W °
to make a sound judgment call on an o® o
outlier. E i °

Note that based on an individual’s perception a visually drawn regression line
may or may not be accurate!

On this example explain that when the data point circled in red is marked as an
outlier we get a pretty good regression, but this would be the wrong approach
as there are too few data points to make a sound judgment call!

Note: Student tool does not draw a regression line. It is best to go back to
PROBE Size Estimating Template and look at the calculated correlation value
and regression parameters!

=== Software Engineering Institute | CarnegieMellon © 2010 Carnegie Mellon University 19
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PROBE Method A - Outlier

PROBE Historical Data -

Method A Plan Actual 4
D Name EndDate Tme ASM E  Tme  ARM Outiier
Program 4 091307 138601 891948 11472 110.35 161
¥ 404 Program 5 1011507 181311 185670 9604 21945 52 [ ¢uBeroren
Program 6 1016007 111825 662187 7015 16215 106 O
PROBE Method Parameters - Method A
R'2Size BetalSize Betal Size R°2Time Betad Time Betal Time "
Me(hudA37788\9| 08797407 0032137 21517532 07470015 3
PROBE Historical Data - Method A Plan Actuel v
D Name EndDate Tme ASM E  Tme  A&M Outlier
Program 4 091307 138601 891948 11472 110.35 w1 O
» Program § 10115/07 181311 185670 9604 21945 52 [ maAftersm
Program 6 1016107 111825 662187 7015 16215 106 O
PROBE Method Parameters - Method A
R'2Size BetalSize Betal Size R°2Time Betad Time Betal Time "
Method (0829723 )25691613 11454832 0095584 23043022 -1.0821272 3

In your student tool, mark a program as an outlier and see how PROBE reacts to it with
new calculation. Review displayed data.

©2010 Carnegle Mellon Unlversity 20

Explain that this is the “advanced” course and the students should feel pretty
comfortable exploring the options on the tool and get familiar with them.

Note: Correlation changed drastically in this example!

Software Engineering Institute

Carnegie Mellon

© 2010 Carnegie Mellon University
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PROBE Method A Size Charts with(out) Outlier

® Method A Before EEX

Method A Size

The before chart was built based on all &
the data. L ¥

PlanE

Actual A&M

E Method A After [AE5)

Wethod ASize
Once one or more data points get
marked as outliers they no longer appear

on the charts and they are also excluded
from the calculations!

Actual ASM
o

Tell the students that marking a data point as outlier does not delete the
historical data on that program, the PROBE will be blind to that program’s data.

Software Engineering Institute | Carnegie Mellon © 2010 Carnegie Mellon University 21
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PROBE Method A Selection Criteria for Size - 1

Size selection criteria (Step-1)

PROBE Method Parameters - Method A

R'2Size BetadSize Betal Size R°2Time Betal Time Betal Time. "
Method A 0820723 25691613 11454832 0095584  230.43022 -10821272

Is the correlation (r?) equal to or greater than +0.50?

In this example r2 meets the requirement (0.829723)

Reminder:
Method 2 uses “Estimated Fr
“Estiriated Pr

and Actual ASK for "size”, and
Size and Actusl I tirie for “tima" astimzti

Note that the correlation should be a positive number. If there is a negative

correlation for example, between size and time, then it would mean that it takes
less time to write larger programs!

Software Engineering Institute | Carnegie Mellon © 2010 Carnegie Mellon University 22
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PROBE Method A Selection Criteria for Size - 2

|

Size selection criteria (Step-2)

Absolute value of B, should be near 0, less than about 25% of
the expected size of the new program. B, represents overhead
and/or constant estimating bias, so it should not be more than
about 25% of projected A & M size!

B4 represents proportional estimating bias and proportional
overhead. It should be between 0.5 and 2.0

PROBE Method Parameters - Method A

R'2Size Betal Size Betal Size R°2Time Betad Time Betal Time "
Method A 0829723 25691613 11454832 0095584  230.43022 -1.0821272

Now we will go into PROBE Calculation Worksheet (by scrolling
up from this point) to evaluate if the regression parameters
satisfy the selection criteria.

T2 Cansgis Msllzn Universits 2%

B, represents proportional estimating bias and is used to correct the estimated
LOC. If we are correcting it by more than 100% as is the case with 2.0, then we
should not be using these regression parameters as the tool thinks that the
finished product will be two times the size of our estimate. In contrast if we are
reducing our estimated LOC by more than 50% as is the case with 0.5, then
again we should not be using these regression parameters as the tool thinks
we are being overly cautious.

Software Engineering Institute | Carnegie Mellon © 2010 Carnegie Mellon University 23
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PROBE Method A Selection Criteria for Size - 3

Bois 25.69 against “P’rojected A&M size 321.42, which satisfies the “near
zero, less than about 25%” criteria

Bqis 1.14, which satisfies the “between 0.5 & 2.0 criteria

Prediction Range is +/-64 LOC on a “P'rojected A&M of 321.42

The wide predication interval (128 LOC) can be indicative of variation in
data (too much historical fluctuation). In this case, it is actually caused by
the distance of the estimated proxy size (E) from the historical data.

Method A size is acceptable!

PTG Sanzye Mellon Lok T4

Method A fits the selection criteria, so it should be selected.

A couple things to note about the prediction interval
« ltis not part of the selection criteria for the method choice.

* The magnitude of the prediction interval is mainly affected by 2
items

« the variation of the historical data about the regression line

» The “distance” of the new estimated proxy size (E) from the
historical data

« The larger either of these is, the larger the prediction interval is

* Inthis example, the variation of the historical data about the
regression line is “small” — see the earlier charts. But the “distance’
of the new estimated proxy size from the historical data is “large”.
So although the historical data has little fluctuation, because the
new estimated proxy size (e) is well outside the range of the
existing data, the prediction interval is large.

Software Engineering Institute | Carnegie Mellon © 2010 Carnegie Mellon University
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PROBE Method A Selection Criteria for Time - 1

PROBE Method Parameters - Method A

R'2Size BetalSize Betal Size R'2Time BetadTime Betal Time "
Method A 0829723 25691613 11454832 0095584  230.43022 -1.0821272

Time selection criteria (Step-1)
Is the correlation (%) equal to or greater than +0.507
In this example r? does NOT meet the requirement (0.096)

Let's suppose that correlation was good and check the criteria
for By and B4

Bemiridst:
Kathod A uses “E'stimztes 1 Actual AB for “size”, and

and Actual I tirie for “time” estiriati

Note that the slope (B,) should be a positive number. For example, if the slope,
between size and time, is negative, then it would mean that it takes less time to
write larger programs!

In this case, the slope (b1), is negative so we could immediately conclude that
Method A is not usable for time!

Software Engineering Institute | Carnegie Mellon © 2010 Carnegie Mellon University 25
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PROBE Method A Selection Criteria for Time - 2

|

Time selection criteria (Step-2)

PROBE Method Parameters - Method A

R'2Size BetalSize Betal Size R'2Time BetadTime Betal Time "
Method A 0829723 25691613 11454832 0095584  230.43022 -1.0821272

+  Byshould be near 0 {(substantially smaller than the expected
development time for the new program).

B4 should be within 50% of ¢

1
Histarical Praductivity !

1 1
(0.5 * Yiserioatrodmn | ) < By < Catoreat iy |+ (0.5 * Yisron ety | )

Now we will go into PROBE Calculation Workshest (by scrolling up
from this point} to evaluate if the regression parameters satisfy the
selection criteria.

©20% Sumegis Wellza Unbsersity 23

Bo and B, should be explained here as to what they mean regarding “time”. In
LOC/Size, By, represented overhead such as declarations, setting up
development environment and/or constant estimating bias.

In “time” B, represents time spent that isn’t related to size (possibly planning
and/or postmortem and/or overhead items) and constant estimating bias.

B+ should be within half of 1/"Historical Productivity”. The rational for this is that
since the B0 should be substantially smaller than the expected development
time and that the Projected A&M should be somewhere between 2 and 2x the
estimated proxy size, b1, which is the main determinate of the time estimate,
should be within 0.5 and 1.5 the reciprocal of the historical productivity
expressed in minutes/LOC.

NOTE, however, this is an academic exercise in this case since b1 is negative,
we can immediately conclude that method A is not usable for time!

NOTE: The historical productivity needs to be converted to minutes per LOC
instead of Hours per LOC before making the comparison.

=== Software Engineering Institute | CarnegieMellon © 2010 Carnegie Mellon University 26
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PROBE Method A Selection Criteria for Time - 3

B4is -1.08. A negative slope is not acceptable! We can
immediately conclude that method A is not usable for time.

Be is 230.43 against total development “Time” of -48.94, which is
totally outside of acceptable parameters

By also does NOT satisfy the selection criteria
“Time” is -48.94 minutes, which is meaningless!

If B4 was good. how do we check the selection criteria for p47

cogia Bsllon nbssrsty 27
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PROBE Method A Selection Criteria for Time - 4

A ' - O
CarnegicMellon R emm— T T 4
~ Software Engineering Institute |PSP2.1 Project Plan Summary
e

Student

Start Date 18-0ct-07
Program End Date 18-0ct-07
Instructor  Wat Language  C++

hrey
Summary Plan Actual
Productiity 370 86.0

If B, were positive, you would then check if it met the criteria.
reciprocal of productivity = (1/52.3) * 60 = 1.14 min/LOC
144 - (1.14/2) < B, < 1.14 + (1.14/2)
0.57 <B;<1.71

{From pravious slide) B, does riot satisfy Mathod A's selection criteria for Time!

Y30 Earegis Bslloa Vabversiy 22

Note that historical productivity is LOC/Hr, so we multiply the result by 60 to get
the per minute value!

=== Software Engineering Institute | Carnegie Mellon ©2010 Carnegie Mellon University 28
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PROBE Method A Selection Criteria for Time - 5

PROBE Calculation Workshest
‘Adod 2o A1 ABAPA

(=)

Estimated roxy S (. EvapAM
PROBE metod used: (8.C.0)

Comelton (R2)

Rogression Parmetr (80) Sk anaTme
Regression armetr 81) StzeanaTme
Profected ALl P Pep0:81E
Estimsted Toai e (1) TPBOUR
Estimatod Toaitew Reusable (). sumo * foms
Estimatod Tt Develprment Tme:  Tre-B:B1'E
Progcon Range: Range
Upper Predcton nervat uppRange.
Lower Prediton trvat LopRange

« Range is 411.74 minutes against estimated development “Time”
of -48.94, which is totally meaningless,

«  Upper and Lower prediction intervals therefore are meaningless
too.

« Our next option for time is Method B.

22070 Samegis Wsllon nissrsty 28
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PROBE Methods B&C

= e
PROBE Historical Data - Methods B and C Fidh l Actual | ~
D Name EndDate Tme ASM E  Time  ARM  Outlier
09/11/07 200 400 0 483267 262 O
0912007 11953 769259 9894 169.467 126 O
09/13/07 138601 891348 11472 110.35 11 O
10/15/07 181311 185670 9604 21945 62 O

PROBE Method Parameters - Methods B and C

R'2Size Betal Size Betal Size R°2Time Betad Time Betal Time
Method C N/A 009889326 N/A 0138543737 "

Method B 0.470499 89711109 03506719 090461 41149897 1.09267135

Method B uses:
+ Planned A&M (planned program size) and Actual A&M (actual program size) for “size” estimation.
-« Plannsd A&M {planned program size) and Actual Devslopment Time for “ime” sstimatior.
Method C uses averaging and does not look at correlation

Other than using a different set of data, steps in Method B are identical to Method A,

Let's look at PROBE Caleulation workshest next snd see if Method B provides s better fit!

22010 Sameis Msllon Uaivssis 36

We show on the slide where the data is coming from for use in Method B.

Also mention that it is discouraged to mark a data point as an outlier as
fluctuation is normal and evaluation should be deferred until substantial amount
of data is collected.

Software Engineering Institute | Carnegie Mellon © 2010 Carnegie Mellon University 30
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PROBE Method B Selection Criteria for Time

"PROBE Calculation Worksheet
Addea Sze (A

1]

R2 of 0.91is equal to or greater than 0.5 v
£y of 1.11 is positive and between 0.57 and 1.71 &
B of 43 is substantially smaller than the expected development time of 329 ¥

Method B for time estimating is acceptable!

F201 o W Loy B1

In this example, the Time selection criteria was not met by Method A, then we
came into Method B and found it to be acceptable
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393 Gdvasced: Tutorl: PROBE Weihode & & B

Messages to Remember

PROBE offers four methods to arrive at size and time estimates
+  Method A is the most preferred choice
requires a minimurn of 3 data points
uses “Enstimated Proxy Size and Actual ASM for “si
uses “Estimated Proxy Size and Actual development time for “time”™ estimation

stimation

- evaluat zlation along with regressi
Method B uses:
requires a minimum of 3 data points
Planned A&M (planned program size) and Actual A8M (actusl pragram size) for
“size” estimation
Plannsd A&M (planned program size) and Actual Developmient Time for “tims™
astimation
luates « lation aleng with re sion |
KMsthod C usss averaging and does not look at correlation
KMsthod D uses “snginser’s best guessi”

300 sl Melleabisay 82
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