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Background and Environment Cost &

Assessing the needs of the organization:
e Lots of databases
« Many potential variables means multicollinear data
* May be incomplete data
o Statistical regressions are an acceptable methodology
* Repeatable results

» Decision-makers are informed about statistics



Background and Environment

Assessing the needs of the organization:

e Many first-uses of new COS$TAT tools

* Review COS$TAT results from a broad variety of
organizations

 Informal best practices among teams

» Tend to be one or two COS$TAT specialists on a team
(more technical)
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Challenges Explaining Methodology
(Lessons Learned)

e Decision Makers expect to be able to interpret the
coefficients of the CER

« Must be intuitive

» Potentially many steps involved

* Non-linear progression adding variables

e Must be able to show why something didn’t work

e Blases



Challenges Explaining Methodology =~ 9AsA

(Guidance Challenges) Economics

» Defense Acquisition University (DAU) recommends
comparing all combinations of all variables

e COS$TAT Rules of Thumb
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Typical Documentation Cost &

COS$TAT has the Case utility. Can be exported to Excel.
Important documentation for showing range of coefficients.
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Typical Documentation

The documentation exported to ACEIT (shown below) or JIAT is shown here.
As a stand-alone document, the file needs some further explanation.
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Benefits of the Stepwise Analysis Tool
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Stepwise Analysis

Stepwise Analysis allows you to automate the process of perfforming regression. It is MOT stepwise
regression. Stepwise Analysis provides the evaluation of a single step towards improving a CER. The analyst
first chooses a functional form and then identifies

1. One or more variables that should be in the CER and
2. Several others that may be useful to further improve the CER.

COSTAT adds one independent variable at a time into the equation and measures the improvement made by
this additional variable.

The resulting Stepwise table lets you choose one or more of the new CERs and repeat the analysis the
normal way to verify the new CER is in fact both acceptable and better than the simpler, original equation
(analysts can compare them in the Case Analysis dialog).

If no dependent variables are identified initially, Stepwise Analysis begins with the independent variable that
is most highly correlated with the dependent variable. For every independent variable selected for the
analysis, COFTAT examines the impact of adding each variable into the regression equation.

Stepwise Analysis is available for both Linear and Log-Linear regression. When you select Stepwise
Analysis in the Options section of the resulting dialog, COSTAT adds an additional column to the Variables
section of the dialog where you can select the variables to be included in the Stepwise Analysis.

To perform Stepwise analysis, you must do the following:

|»




Benefits of the Stepwise Analysis Tool Cost

&

» Quicker way to generate results
« Can compare several cases at once
 More compact way to show steps

 Facilitates producing all the documentation in one file with
multiple tabs

e Ability to quickly compare transformations
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Example of CO$TAT Stepwise Analysis
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Example of CO$TAT Stepwise Analysis
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Example of CO$TAT Stepwise Analysis
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Economics

Here | will choose to add Mobility
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Example of CO$TAT Stepwise Analysis
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Example of CO$TAT Stepwise Analysis

- - [ =
I Cln lg 7

]

- Home Insert

v Criteria

B2
l—I %Predictionlnter\rals

Mew Properties

Formulas Data

= s

Pairwise Distribution Cases

Page Layout

Review

/ Linear

# Log Linear £ Beta

View

AUW Examplexlsx - Microsoft Excel

% Learning

Approvelt

Acrobat

COSTAT

@Update Report

_Q}CIear Report

=] Examples ~

@) Help

Report 5tyles Analysis  Finder i Mon Linear ]’ Univariate @CopyTo Clipboard [@ Rules of Thumb
Dataset Analysis
Q6 - 5]
B[ D E F G H I J a u T
2
3
4 Log Linear Analysis for Dataset Dataset, Case 2
5
2 . :I
7 I. Model Form and Equation Table
a2
9 Model Form: Urweighted Log-Linear made|
10 Number of Observations Used: 22
11 Equation in Unit Space: Fhyear = 0.06526 " Weight * 0.9716 * Mobility * 4
12
13
14 Il. Fit Measures (in Fit Space)
15
16 Coefficient Statistics Summary
17
Std Dev of T-Statistic FProb Not
13 ¥ariable Coefficient Coef EBeta Yalue | [CoeflSD) P-Yalue Zero
19 Intercept 27294 332 -0.8212 0.4213 05787
20 Weight 0.9716 03430 03488 28330 0.0108 09294
21 Mobility 40004 0.7576 11.6502 5.2802 0.0000 1.0000;
22
23
24 Goodness-of-Fit Statistics
25
R-Squared Pearson's
26 Std Error [SE] R-Squared [Ad]] Corr Coef
27 0.9983 B1.27% 79.30% 0.9015
28
29
30 Analysis of ¥ariance
31
Sum of Sqr | Mean 5Q3 = Frob Not
32 Due To DF [55] SS5I0DF F-Stat P-Yalue Zero
33 Regression 2 06247 40,3174 H.2314 0.0000 10000
34 Residual [Error) 19 185788 09778
35 Total 21 99.2135
36
37
38 Further Analysis of ¥ariance
39
40 IS5 explained by each variable when entered in the order aiven]
LR 4, Final CER 3. WT MOB and Speed (SPD) 2. Wt and Mobility (MOB) 1. Weight (WT) Dataset Sheetz ¥ il

Ready




Example of CO$TAT Stepwise Analysis

Next | might add speed
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108 HFP_to_Wt_Ratio 0.0E06 0,381 0.7040| $fyear = 0.01143 " Weight * 09819 " Mobiling * 3936 " HP_to_'w't_Ratio * 0.5302 T BE.5T
109 Maintainance hours -0.1555 -0.8023 04328 | $fyear = 01684 " weight " 0,314 " Mobilitg * 3533 " Maintainance haours * [-01632] TEAM 50,355
110

111

112 lil. Predictive Measures (in Unit Space)

113

114 FPercentage Error Table

115
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Example of CO$TAT Stepwise Analysis
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Report Styles
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Page Layout
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| 7 - ( £
B C D
5 Observations $/year Weight
4 |System Name |Sfyear Weight
5 MizZi 39,674 60,
6 Mi22 16,787 31,
7 |M123 1,903 14,
§ Mi24 39,674 60,
9 Mi25 16,787 31,
10 M128 1,903 14,
11 |M127 8,237 12,
12 M128 87,499 71,
13 M125 39,152 33,
14 M130 17,977 36,
15 Mi31 14,731 33,
16 Mi32 72,313 77,
17 |[M133 25,085 28,
18 Mi34 47,817 33,
19 M135 89,117 66,
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Example of CO$TAT Stepwise Analysis

™ = AW Example.xlsx - Microsoft Excel X
Insert Page Layout Formulas Data Review View Approvelt Acrobat COSTAT @ - x
v Criteria ':E'Ij j’ " Linear % Learning @ Update Report ] Examples ~ * About
% Prediction Intervals 1 & Log Linear Fy Beta _ﬁ Clear Report I@) Help X Close
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Report Styles Analysis  Finder i Non Linear ']? Univariate Copy To Clipboard || & Rules of Thumb
Dataset Analysis Application
MG - (2 ¥
L
Bl C D E E G H | ] M (0] R i
2
3 =
4 Log Linear Analysis for Dataset Dataset, Case 3
5
=] :I
7 I. Model Form and Equation Table
2
9 Model Form: Urmweighted Log-Linear maodel
10 Mumber of Dbservations Used: 2z
11 Equation in Unit Space: Ffyear = 0008502  Weight * 0.7249 " Mobility * 2.561 * Speed * 1591
12
13
14 Il. Fit Measures (in Fit Space)
15
16 Coefficient Statistics Summary
17
Std Dev of T-Statistic Prob Mot
18 Yariable Coefficient Coef Beta ¥alue | [Coeff50) P-¥Yalue Zero
19 Intercept -6.0367 2.000:2 -LETE4 0.104 0.289E)
20 Weight 0.7243 0.3107 0.260% 2.3330 00314 09656
21 Mobility 28612 0.2447 04163 20323 0.0071 0.9929)
22 Speed 15912 05580 03755 2.706% 0.0144 (0,59556
23
24
25 Goodness-of-Fit Statistics
26
R-Squared Pearson’s
27 Std Error [SE) R-Squared [Adj) Corr Coef
28 0.85E5 663 S4.47H 09311
29
30
31 Analysis of Yariance
32
M4 » W 4, Final CER 3. WT MOE and Speed (SFD) 2. Wt and Mobility (MOE) 1. Weight (WT) | Report Dataset sheetz %0 <IN Il
Ready z==]el] _@_.7




ODASA
Example of COSTAT Stepwise Analysis — Cot&

« Multiple criteria for stopping
- No further improvement possible
- Degrees of freedom
- Multicollinearity
- Too many variables (variables lose meaning)
- How will the results be used
 Stopping criteria is a best practices and peer review topic



ODASA
COS$TAT Stepwise Analysis (Note: Step 0) pSs&

Log Linear Model ;Iglﬂ

Step 0: When no independent | Resus |

variables are selected, COS$TAT will [ Cesetame - Variables

automatically “recommend” the best |Case 0 x'iZTJh_t_ Not D lpdepe D Soni

base Varlable — Dependent W ariable E’IEIII::?IE:“P g fr:: fr: g
Speed [ o i v

Name: | $/year [ HF_to_wt_Fat| € & |c |V

Maintainance bl ol [ v

."fﬁ::,;\ = ¢ ¥ AUW Example.xlsy - Microsoft Excel
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Dataset Analysis Application
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74 Partial Correlation Coefficients of Independent Stepwize ¥ariables
7
Fartial R-Squared MAD

76 Ind ¥ariable Correls T-5Statistic P-Yalue Equation [Ad]] [*Ermror)
17 Mobility This wariable was the most highly correlated, and has been used for the regression 203 113 86
78 Speed 0.5909 31929 0.0042 | $dyear = 2157 ° Muobility * 2083 * Speed * 1954 805945 8705
79 Weight 0.5449 2.8330 0L0A0G | ffyear = DLOBEZE " Weight " 09718 ° Mobilitg ~ 4 79,308 58845
20 Speed_XC 0.4142 1.9836 0.0E19 | $fyear = 42.7 ° Mobilitg * 4.351° Speed_<C “ 1178 TEE HE. 15
21 Reliability 0.2087 0.59209 02686 | $dyear = 3.05892-007 * Reliability * 4.793 * Mobility * 5.47 7182 12341
g2 Availability 0.0374 01631 08722 $dyear = 8291 ° Mobility * 5.295 ° Auvail ability * 1621 TO.ED 120.21%
23 HP_to_Wt_HRatio 0.07345 01506 0.8819) $fyear = 3626 * Mobility * 5.247 *HP_to_w't_Fatio * 0.2632 TO.ED 982
24 Maintainance hours -0.2632 -1.184910 0.2491] $iyear = 14617 Mobility * 4,472 " Maintainance hours ™ [-0.27398) T2 B0 119 55
25
H 4 F M 4, Final CER 3, WT MOB and Speed (SPD) 2, Wt and Mability (MOB) 1. Weight (WT) Report Dataset - Dataset Sheet2
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COS$TAT Stepwise Analysis (Transforms)

ODASA
Cost &
Economics

Ability to compare variable transforms quickly

HA

£

Mew Properties
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Hon | Inse | Pag | Forr| Dat | Revi| Viei| App | Acre| COE“@" - 8 X

-
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ALY Example.xlsx - Microsoft Excel

% Prediction Intervals
Report Styles

Pairwise Distribution Cases

Analysis  Finder #
Dataset
C3 - £ | Siyear ¥
E L M N 0 E

3  Observations | g MR+10 MR-+20 MR+30
4 |System Name MR MR_10 MR_20 MR_30
5 |M121 18.00 28.00 38.00 48.00
g M122 15.60 25.60 35.60 45.60 A
7 |M123 7.20 17.20 27.20 37.20
3 \Miz4 13.20 23.20 33.20 43.20
§ M125 12.00 22.00 32.00 42.00
10 M126 8.40 18.40 28.40 38.40
11 M127 7.20 17.20 27.20 37.20
12 M123 9.60 19.60 29.60 39.60
13 (M129 8.40 18.40 28.40 38.40
14 M130 20.40 30.40 40.40 50.40
15 M131 4.80 14.80 24.80 34.80
16 M132 13.20 23.20 33.20 43.20
17 |M133 2.40 12.40 22.40 32.40
18 M134 10.80 20.80 30.80 40.80
19 M135 9.60 19.60 29.60 39.60
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COS$TAT Stepwise Analysis (Transforms)

Ability to compare variable transforms quickly

-'/-'-_\- i) [l - AT - H — ™ x
( Eg = AUW Example xlsx - Microsoft Excel

P

Home Insert Page Layout Formulas Data Review View Approvelt Acrobat COSTAT @ - =™ x

v* Criteria . j’ # Linear % Learning @ Update Report ] Examples ~ & About

3

%Predictinnlntenrals & Log Linear f% Beta _QCIear Report (i Help & Close
Mew Properties ., Pairwise Distribution Cases . .
Report Styles Analysis Finder a4, Mon Linear ']E' Univariate @CnpyTn Clipboard || (& Rules of Thumb
Dataset Analysis Application
Al - f=| Costat Report ¥
B| C [u] E E G H | ] K L M N o |P Q R
98 21 A.8162 5.3380 n4vaz 04367 06430 0.2539 0.03v0
99 22 4. 2970 54393 11422 04085 15172 0.2274 01694
100
101 SE = 08565, Mean = 86301, Coef. of War. = 992X in Fit Space
102 F denotes an observation with an unusual Dependent variable value.
103 O denotes an observation with an unusual influence on the fitted regression equation.
104
105 Partial Correlation Coefficients of Independent Stepwise YWariables
106 =
Partial R-Squared MAD =
107 Ind ¥ariable Correls T-5tatistic P-¥alue Equation [Ad]) [*Error)
108 Original Equation Fyear = 0.O0BG0Z ° Weight * 0.7243 * Mobility * 2,561 Speed * 1531 447 7558
109 MB_30 0.7 365 -3.9267 0.0017 | $fyear = 10553 Weight * 08531 " Maobility * 2502 ° Speed * 1642 " MF_30 " [-5.32 799 45,413
110 MR_Z20 -0.7398 -3.964H 0.0016 | iyear = 1588 * Weight * 0.8553 * Mobility * 2.526 ° Speed * 16217 MP_20 " [-4.02] B0 4498
111 MRB_10 -0.745E -4.034 0.0014 | $fyear = 6137 " Weight * 08531 " Mobility * 2573 " Speed * 1576 " MB_10 " [-2.585) 88345 44155
112 MR -0.7588 -4, 2003 0.0010] $fyear = 0.0464 * weight * 0.86E * Maobility * 2,808 * Speed * 1.392 " MR " [-1.205) BE8.86 40,913
113
114
115 lll. Predictive Measures (in Unit Space)
116
117 Percentage Error Table
118 ) i i i i i i .
M4 b M 2. Wt and Mobility (MOE) 1. Weight (WT) | Report Dataset < Dataset - Sheet? ¥ [N T
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Advanced Topics



Advanced Topics

Developing best practices for advanced topics:
e Handling Multicollinearity

» Missing Data

« Other advanced topics



* True multicollinearity can be avoided
 Residual multicollinearity can be explained

« Should be investigated even when there are no
COS$TAT flags

—_— g - s idge Regressit -8B X
[ E% H Ridge Regressions.xlsx - Microsoft Excel
- Home Insert Page Layout Formulas Data Review View Approvelt Acrobat COSTAT 'Q) - 9 X
ﬁ :m v Criteria ‘:F_'Ij j’ # Linear % Learning @ Update Repaort ] Examples ~ % About
‘:—I % Prediction Intervals 1 f_ Log Linear §% Beta _ﬁ Clear Report -ga,: Help & Close
Mew Properties —, Pairwise Distribution Cases . . . = . .
Report Styles Analysis Finder i, Mon Linear ']? Univariate Copy To Clipboard || &) Rules of Thumb
Dataset Analysis Application
B3 - k|
B C D E F <] H | 1 K L M N 8] B a "
50 FPairwise Correlation Matriz
51
52 Yariables cost weight age reliability
53 cost 1.0000 0A774 -0.9913 095945
54 weight 0.9774 1.0000 -0.8439 09505
55 age -0.9313 -0.9413 1.0000 -0.93395
56 reliability 09945 04505 -0.9336 1.0000]
57
53
59 Multicollinearity Analysis
&0
Prob Indiv R-
Indiv R-Sqr Related to | SqriModel
(=5 Indep Yariables [ ] F-Stats Other Yars R-Sqr Flags
62 weight 99.48% 38T ES45 1.0000 0.9544 #
&3 age 100005 49550.2320 1.0000 1.0000 #®
&4 reliability 100.00% RE024.857E 1.0000 1.0000 i
65
553 # = The indicated independent wariable could ke harmfully correlated o the ather independent
&7 variables, ie., it has anearly better fit uging the remaining independent variables than the
&3 dependent variable.
&9
44 M E2_&x6correl F1_5x5_PCA F2_6x6_PCA G_PCASVarOut H_Results Report New Dataset -~ Mew Dataset Collinea| il
Ready Average: 1.569204167 Count 46  Sum:37.6609 ||E5 (O] (| 75% (=) e

Handling Multicollinearity Cost &



Handling Multicollinearity

Consider:
 ACEIT recommendations
* ACEIT Flags
» Defense Acquisition University (DAU) guidance?
« What level of Multicollinearity is OK?
* |s the estimated system in the range of the data?
« Should the coefficients in the CER stand alone?

* What are the predicted values?



40& L] N . . m
j Handling Multicollinearity (Lessons Learned) Eﬂoﬂe

Techniques:
e Get more data points
» Use fewer variables
e Get better explanatory variables

e Consider meaningful transforms and combinations of
the variables

* Ridge Regression
 Principal Component Analysis



ODASA
Handling Multicollinearity (Explain away) EW&i

In this example, we can make a case that the exponent of GVW is meaningful.

i

# Linear I o Lag Linear I i Maon Linear I % Leaming I i Beta I ]’ nivariate I f Diistribution Finder J Analysis Summary |

Calc Tupe M arme Statusz E quation DF | F-Prob IrIt;aFriur:?a?:ut T'E;Db T-Erzub T'Eéc'b T-E‘rqub R2 Adi) sspl::aglsl] Al
[ Log Linear |Casze 125 Calculated |$/mile = 1.03762-005 * varlP ~ 3.82¢ 15| 1.0000) 09688 1.0000) 09475 093396 1.0000] 93.5326 [1.5508
r Log Linear |Caze 71 Calculated |$/mile = 0.0001523 * Gviwd 00604 | 12| 1.0000) 098883 09295 09912 09999 906174 05576
r Log Linear |Case 63 Calculated |$/mile = 1.7483=-005 = GV ~ 0765 17| 1.0000) 09939 09976 09966 1.0000 92 14561 05759
r Log Linear |Casze B4 Calculated |$/mile = 1.7483=-005 = GV~ 07RS| 17| 1.0000) 09999 09976 09965 1.0000 92 1461 05759
r Log Linear |Case B1 Calculated |$/mile = 1.7149e-006 = GV~ 00965 17| 1.0000) 1.0000f 09957 09330/ 1.0000 929730 05768
- Log Linear |Caze 94 Calculated |$/mile = 1.3445-005 = GV~ 0647 17| 1.0000) 1.0000] 09928 09814| 09319 09993 928923 015795
r LogLinear |Caze 103 Calculated |$/mile = 6.8967=-007 = GV © 0652 17| 1.0000) 1.0000] 09930 09794| 09229 09939] 928147 0.5825
- Log Lingar |Case 77 Calculated |$/mile = 4 53102005 = Gy~ 0612 10| 1.0000) 09920 09270 06047 096535 09934] 831117 05831
r Log Linear |Casze 102 Calculated |$/mile = 36206008 = GV © 0657 17| 1.0000) 1.0000] 09932 09782 09216 099339 927728 0.5843
r Log Linear |Casze 35 Calculated |Cost_mile = 1.9510e-007 =Gy ™1.| 13| 1.0000) 09936 1.0000 V22508 05873
r Log Linear |Caze 39 Calculated |Cost_mile = 1.9510=-007 * G4 ™ 1.( 13| 1.0000) 09995 1.0000 722508 05873
r Log Linear |Caze 46 Calculated |Cost_mile = 1.9510e-007 * G%%w ™ 1.[ 13| 1.0000) 09936 1.0000 72,2508 0.5873
r LogLinear |Casze 105 Calculated |$/mile = 1.9510=-007 = G ©1.81 | 13| 1.0000) 099395 1.0000 V22508 05873
r Log Linear |Caze 106 Calculated |$/mile = 1.9510e-007 = GV 181 | 13| 1.0000) 09936 1.0000 72,2508 0.5873
- Log Lingar |Case 122 Calculated |$/mile = 6.8457=-008 = varlP ~ 3.88:) 17| 1.0000) 1.0000] 1.0000) 09997 1.0000) 09317 925298 05341
r Log Linear |Caze 59 Calculated |$/mile = 25306006 = GV © 0924 16| 1.0000) 1.0000] 09993 08538 09115 09338 924363 0.5978
- Log Lingar |Case 51 Calculated |Cost_mile = 1.8505-007 * Gy~ 2. 12| 09397 09994 09457 03597 705033 6055
r Log Linear |Casze 92 Calculated |$/mile = 2. 7054005 = Cw ~0.7995( 16| 1.0000) 1.0000f 09977 08695 07503 09611 920897 0E113
r Log Linear |Casze 24 Calculated |Cost_mile = 9.8518-008 * Gy ™ 1. 12| 09393 099395 09399 05230 71.3032 0E173
r Log Linear |Caze 87 Calculated |$/mile = 0.0001176 * Gy “0.8602 [ 17| 1.0000) 09990 09995 09994| 09997 09993 91.9288 0E175
r LogLinear |Caze 127 Calculated |$/mile = 0.0002267 * Gvw/ “0.811 [ 16| 1.0000) 09383| 09966 09339] 09965, 06051 91.8152 05218
r LogLinear |Casze 128 Calculated |$/mile = 4 2187005 = GV " 0811 16| 1.0000) 09335 09965 09939] 06051 09992 91.8152 0E218
r Log Linear |Caze 89 Calculated |$/mile = 1.9720e-005 = GV~ 0875 17| 1.0000) 0.9333] 0.9984| 08805 09971 09338 91.4183 0.E3E7
- Log Lingar |Case 99 Calculated |$/mile = 1.97202-005 = Gy © 0875 17| 1.0000) 09933 0.9934) 08205 09971 09983 91.4183 (5367
r Log Linear |Caze 100 Calculated |$/mile = 1.9720e-005 = GV © 00875 17| 1.0000) 0.9333] 0.9954| 08805 09971 09333 91.4183 0.E3E7
[ Log Linear |Case 101 Calculated |$/mile = 1.9720e-005 = Gy ~ 087 17| 1.0000) 09939| 09334 08205 09371 09988 91.4183 (6367
r LogLinear |Casze 22 Calculated |Cost_mile = 21636e-007 = Annual_FI| 17| 09995 09987 01876 09991 0.0204 B7.3290 [.E379
[ Log Linear |Caze 4 Calculated |Cost_mile = 1.5363e-009 * Gy ™ 3. 4| 08838 09412 08931 04501 05023 b4, 2086 [.6473
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~ jHandling Multicollinearity (Ridge Regressmn)m

e Already in CO$TAT
* Applies a penalty to sum of squares based on the sum of
sqguares of the coefficients

e Can be used to reduce the effects of multicollinearity, such
as counterintuitive coefficients
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Handling Multicollinearity (Ridge Regression) &
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9 |Wehicle s 5 26 0.76393
10 |Vehicle 6 6 37 0.5505
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Handling Multicollinearity (Ridge Regression)_Cost&

| (i = R 5 PCA 1 xlsx - Microsoft Excel -8 X
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152
153 Ridge Trace Table Vil. Charts
154
155 Ridge Parameters BETA [1) BETA [2] BETA [3]) SSE )
Ridge Perturbation Plot
156 0.00 vz 24853 23675 0.0000)
157 0.0z 0.3512 03224 0.3213 00103 4.0000 0.3000
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.
163 0.14 0.3270 -0.3180 0.3209 0.0682] 20000
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This example shows the somewhat dramatic effects on the regression with the
application of a Ridge Parameter (Case 2). Notice the coefficients in the equation.

I/'E;\ [, IR = Ridge Regressions.xlsx - Microsoft Excel -B8X
- Home Insert Page Layout Formulas Data Review View Approvelt Acrobat COSTAT ®W - T X
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1 Linear Analysis for Dataset New Dataset, Case 1 Linear Analysis for Dataset New Dataset, Case 2
2
3
4 |. Model Form and Equation Table |. Model Form and Equation Table
E
6 [Model Form: Unweighted Linear model Model Form: Unweighted Linear model
7 Number of Observat 7 Number of Observat 7
& Equation in Unit Spicost = (-54.3) + 0.01432 * weight + 9.184 * age + 9.226 * reliability Equation in Unit Spicost = (-0.4188) + 0.0434 * weight + (-1.181) * age + 0.9155 * reliability
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Handling Multicollinearity — ODASA

Principal Component Analysis (PCA) Ee%

» Transforms the variables into new orthogonal variables

« Computationally tricky (requires calculating eigenvalues of
the pairwise correlation matrix)

 New variables lose meaning, but the cumulative loading of
each variable can be used to recommend suitable variable
bases



Handling Multicollinearity —
Principal Component Analysis (PCA)

Transformed variables have no pairwise correlation.
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Incomplete Data

An example from CO$TAT examples.
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Incomplete Data

e Most users believe in throwing out the observation or
disregarding the variable

e As is, COS$TAT treats the missing pointas a0

e Other technigues are available

* On a limited basis, the data can still be used acceptably
* Working on techniques and best practices for this case



Other Advanced Topics

e Sensitivity analysis
- Input data
- Omission of a data point
- Communicating sensitivity results
e Pooled Regression and Dummy Variables (tomorrow)

« Using Minimum-Unbiased-Percentage Error (CO$TAT
feature)



Developing Best Practices



Developing Best Practices Cost &

» Best Practices in CO$TAT is extremely challenging
* Rules are difficult to quantify

» Best practices should consist of a series of “world-class”
well-documented illustrations

» Target experienced users
e Data sources and documentation of data sources is critical
» Use peer reviews



Summary

 COS$TAT Stepwise Analysis tool benefits the analyst
- Time and effectiveness
- Documentation
- Defending results
 Consider building best practices for Stepwise Analysis
- General guidance
- Advanced topics (expand the analyst toolset)
* Peer review is a critical component of best practices



Questions
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