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By Lt. Col. Dennis E. Jack, USAF, and Edward D. White, PhD, AFIT

Abstract
Cost growth is a problem in U.S. Department of Defense (DoD) acquisitions. A particular component of cost 
growth is a cost overrun or Over Target Baseline (OTB). In 2009, Trahan found that the Gompertz growth curve 
better predicted program Estimates at Completion (EAC) for OTB contracts. In 2010, Thickstun studied “the re-
lationships between overruns and a variety of factors,” but found OTB occurrences “random” and questioned 
the benefit of the OTB process (Thickstun, 2010). In this research, we study OTB’s ability to effect improved 
program cost performance; we examine OTB’s effect on the cumulative Cost Performance Index (CPI) slope 
after an OTB intervention. We find there is no statistically significant change in cumulative CPI slope after OTB. 
For the data studied, an OTB investment does not significantly improve management’s ability to earn cost val-
ue as reflected in the cumulative CPI slope.

dollars (Table 1), the DOD’s esti-
mated total acquisition cost growth 
relating to its investment in 95 
major defense programs is $295 
billion; this cost growth is accom-
panied by an average schedule de-
lay in delivering initial capabilities 
of 21 months (GAO, 2008).
A particular subcomponent of 
cost growth is a cost overrun or 
Over Target Baseline (OTB) con-
tract; essentially, an OTB reflects 
a contractor’s inability to produce 
a required capability at a speci-
fied contracted cost. Further, OTB 
signifies management’s decision 
to establish a new Earned Value 
Management (EVM) Performance 
Measurement Baseline (PMB) 
“to improve managerial control 
over the execution of the remain-
ing work in a project” (DAU, 2003). 
OTB is a very detailed, ten-step 

Background
The U.S. Department of Defense 
and our Nation face a timeless 
challenge: match finite financial re-
sources to prioritized joint-capa-
bility requirements while earning 
the greatest capability value per 
acquisition dollar spent. The U.S. 
Government Accountability Office 
(GAO) has rated the Department 
of Defense‟s (DoD) Defense 
Acquisition System (DAS) as a 
“high-risk” area since 1990 for its 
costly and “fragmented” approach 
to identifying and acquiring mate-
riel solutions to meet joint defense 
capability requirements (GAO, 
2009).
The inability to acquire joint de-
fense capabilities at contracted 
costs and within scheduled time-
frames is a continuing DoD prob-
lem. As reported in fiscal year 2008 

1This paper is an adaptation from then Major Jack’s Masters thesis undertaken as part of a CPM 
sponsored research project. The full thesis (AFIT/GCA/ENC/10-02) is available from the AFIT 
website or CPM electronic library.  
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process that requires active com-
mitment from all acquisition stake-
holders assigned to that contract 
effort. Per the DAU handbook, the 
OTB motto is “Do it once! Do it 
right!” (DAU, 2003).
In 2009, Trahan found that nonlin-
ear growth modeling, specifically 
the Gompertz growth curve, bet-
ter predicted program Estimates 
at Completion (EAC) for OTB con-
tracts (Poulos, 2010). In 2010, 
Thickstun attempted to comple-
ment Trahan’s research by pro-
ducing an OTB prediction model 
based on logistic regression and 
found that OTB is a random oc-
currence for the data studied 
and questioned the value of the 
OTB process (Thickstun, 2010). 
Thickstun reports that “there have 
been over $17 billion in cost over-
runs related to OTBs since 2000” 
and for the dataset studied, “ap-
proximately twenty percent of all 
acquisition contracts in the DoD 
experienced cost overruns over the 
past 20 years” (Thickstun, 2010).
At the contract level, internal 
control aimed at producing pro-
gram-level decision support was 
instituted by the DoD decades ago. 
Since the 1960’s, the DoD has re-
quired major defense acquisition 
contractors to comply with Earned 
Value Management (EVM) stan-
dards and financial reporting as a 
means to control cost, schedule 
and performance (Fleming, 2000). 
The Cost Performance Index (CPI) 
is a critical EVM cost performance 
metric. The CPI is not only a mea-
sure of cost performance health, it 
is a statistic utilized in predicting a 
program’s Estimate at Completion 
(EAC). For its importance, the CPI 
has been a critical topic of aca-
demic research centered on EAC 
methods and CPI heuristics. In 
2008, Henderson states “the wide-
ly reported CPI stability rule can-
not be generalized even within 

the US Defense Department (US 
DoD) project portfolio” and refer-
ring to the goal of improving project 
performance, “an understanding 
of project characteristics, which 
result in progressively improv-
ing CPI would, if these character-
istics could be emulated in other 
programs, be an extremely useful 
advance to practice” (Henderson, 
2008). Identifying specific PM ac-
tions that improve the cumulative 
CPI, correspondingly increasing 
the value of the cumulative CPI 
slope, is the goal of our research.
As it relates to the CPI, an OTB in-
tervention typically removes any 
cost variance associated with con-
tract performance and resets the 
CPI to a value of one. Given the 
CPI is reset to one, the only meth-
od of determining OTB effective-
ness on the CPI is to study the 
cumulative CPI trend or the cu-
mulative CPI slope after OTB. 
The cumulative CPI slope change 
(comparing slopes before and af-
ter OTB) provides a generic mea-
surement that can be examined for 
all types of programs regardless 
of technical risk, appropriation and 
programmatic content. The goal of 
OTB is to improve managerial con-
trol of a project’s remaining work in 
terms of cost, schedule and perfor-
mance; if effective, OTB should in-
crease the cumulative CPI slope.

Purpose
Given “the DoD is entrusted with 
more taxpayer dollars than any 
other federal agency”, it is incum-

bent upon management (at the 
enterprise and program levels) 
to identify and implement man-
agement actions that produce 
improved acquisition outcomes 
(GAO, 2009). Our research at-
tempts to identify program man-
agement actions that produce a 
positive managerial cost effect; 
specifically, we examine OTB pro-
cess actions (treatment) for a posi-
tive effect on the rate of earning 
cost value as measured by the cu-
mulative CPI slope after OTB.

Data Source
Consistent with previous EVM re-
search, we utilized cumulative 
and summary EVM reports con-
tained in the Defense Acquisition 
Executive Summary (DAES) da-
tabase, retrieved through the 
Defense Acquisition Management 
Information Retrieval (DAMIR) sys-
tem, for all DoD Major Defense 
Acquisition Programs (MDAP) as 
our source data. Specifically, we 
compiled the cumulative and sum-
mary EVM reports of all DAES-
identified OTB contract efforts 
categorized by appropriation pur-
pose (RDT&E or Procurement), 
service component (Air Force, 
Army, DoD, Navy) and contract 
type (Cost Plus and Fixed). To in-
crease data validity, we chose 
“system-identified” OTB contract 
efforts (OTB date data field popu-
lated in DAMIR) as the focus of our 
study to increase assurance that 
the contractor and customer ac-
knowledged OTB status. Our de-

Table 1. Analysis of DOD major defense acquisition programs (GAO-08-604CG).

	  

Continued from page 1. 

www. t e c o l o t e . c omCommitment to Government-only support avoids OCI concerns

ecolote has provided EVM support to 
the Federal Government for over 25 years.

Tecolote has comprehensive expertise with 
a number of Earned Value Professionals 
(EVPs) and other experts who are 
immersed in major programs.

Tecolote sponsors internal EV and 
Schedule communities of interest that 
advise and collaborate to provide insightful 
solutions…offers access to the entire 
company.

T

EVMExpertise
Empowering Clients  

with our    

http://www.tecolote.com


2012,	Issue	114 The
 
Measurable News

cision to utilize “system-identified” 
OTB contract efforts differs from 
Thickstun’s choice to use DAU’s 
definition (TAB > CBB) (Thickstun, 
2010); the DAES database con-
tained instances of TAB exceeding 
CBB without the OTB data field be-
ing populated. Given the fact that 
this study analyzes an OTB “treat-
ment effect”, we chose the more 
narrow system query of OTB oc-
currences to support the assump-
tion of contractor and customer 
agreement. Once compiled, we ap-
plied four data exclusions to arrive 
at our final dataset.

Data Exclusions
1.) Data Purification: The data-

set contained duplicate OTB 
dates, consecutive OTB dates 
and OTB dates greater than 
one per quarter. To adjust, we 
removed duplicate dates by 
sorting chronologically, com-
bined consecutive dates to 
facilitate study and removed 
OTB date occurrences greater 
than one per quarter to allow 
the time necessary to imple-
ment the OTB process. Given 
the number of steps in the 
OTB process and inexact time 
definition in literature, we as-
sumed three months as the 
minimum amount of time nec-
essary to implement an OTB. 
DCMA states “one to two full 

accounting periods after writ-
ten authorization to proceed 
is received should provide 
the contractor with sufficient 
time to fully implement an 
OTB/OTS in required reports” 
(DCMA, 2006). Given OTB 
written approval is required 
within 30 days and typical ac-
counting periods are month-
ly, the assumption of three 
months is consistent with the 
aforementioned exclusion.

2.) Unstable Contract Budget 
Base (CBB): Concerning OTB 
implementation, “it is usual-
ly best to isolate and sepa-
rately implement the changes 
associated with reprogram-
ming (OTB)” (DAU, 2003). 
OTB is “within-scope” repro-
gramming, meaning that the 
contract requirement is un-
changed; OTB reflects a con-
tractor’s inability to produce a 
defined requirement at a con-
tracted cost, namely an over-
run. To control for requirement 
growth and to ensure we stud-
ied similar requirements on ei-
ther side of OTB for treatment 
effect, we implemented a CBB 
stability rule based on mean 
CBB. We excluded all con-
tract efforts that experienced 
CBB change greater than +/-
10% of the mean CBB ((Max 

CBB of effort – Min CBB of ef-
fort) / Avg CBB of effort).

 In terms of single-group re-
search design, this exclusion 
increases internal validity by 
removing an historical threat; 
if CBB has fluctuated consis-
tently throughout the history of 
the program, this fluctuation of 
requirement contributes to a 
diminished effect and threat-
ens internal validity (Trochim, 
2008). Essentially, it is impor-
tant to have a stable or simi-
lar requirement on either side 
of the OTB treatment to mea-
sure its incremental effect on 
the cumulative CPI slope.

3.) Insufficient Reports (Reports 
count <5): Including the OTB 
date, if an OTB contract ef-
fort had less than five reports 
(data points), it was excluded 
for insufficient data. We were 
unable to calculate a slope 
before and after OTB.

4.) Multiple OTBs Removed: 
After applying the previ-
ous exclusions, only six con-
tract efforts contained two 
or greater OTB occurrenc-
es. Given the small sample 
size, and low percentage of 
total OTBs studied, we ex-
cluded these OTBs from our 
study. Referencing the con-
tractor’s understanding of the 
overrun problem and the con-
tractor’s ability to produce a 
valid plan for remaining work, 
DCMA states that multiple 
OTBs “may indicate signifi-
cant underlying management 
problems that should be in-
vestigated” (DCMA, 2006). 
Knowing that second OTBs 
are problematic, including this 
data in our study would skew 
our results.

Table 2 accounts for our data ex-
clusions. Our final dataset contains 
40 contracts, with 47 contractual 

	  

Table 2. OTB data exclusion accounting.
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efforts having 47 “system-identi-
fied” first OTBs (OTB 1s).

Slope Calculation
Since program managers typically 
adjust cumulative CPI to a level or 
value of one during the OTB pro-
cess, our test is only concerned 
with OTB’s effect on the cumulative 
CPI slope before and after OTB; 
essentially, we are looking for a 
positive increase in the cumulative 
CPI slope. A positive slope change 
indicates an improvement in man-
agement’s ability to earn value or 
otherwise stated, management’s 
ability to reverse a progressively 
growing overrun.
We utilized simple linear regres-
sion, method of least squares, to 
calculate the slopes pre- and post-
OTB. With the cumulative CPI 
(continuous variable) on the y-axis 
and Time (in months) on the x-axis, 
we calculated the cumulative CPI 
slopes for all 47 OTB occurrences 
with the following Least Squares 
Line equation (McClave, 2008).

y = b0 + b1x
Additionally, we calculated cumula-
tive CPI slopes for all 47 OTBs bro-
ken out by programmatic factors of 
appropriation purpose (RDT&E or 
Procurement), service component 
(Air Force, Army, DoD, Navy) and 
contract type (Cost Plus, Fixed). 
Further, we calculated each slope 
by factor and time period post-
OTB. Varying time post-OTB, we 
utilized six post-OTB timeframes 
to include six, nine, twelve, eigh-
teen, twenty-four and all-months. 
Consistent with DAU guidance, we 
utilized all pre-OTB cumulative CPI 
data points to calculate the cumu-
lative CPI slope before OTB and 
varied time after OTB starting at 
six months (typically two consecu-
tive reporting periods) to examine 
the time effect. These categorical 
and time breakouts enabled further 
sensitivity analysis; essentially, we 
tried to determine if OTB’s effect 

on cumulative CPI post-OTB was 
sensitive to time and/or the noted 
programmatic factors.

Hypothesis Test
The hypothesis test, performed at 
the 95% confidence level (alpha 
0.05), examines OTB’s effect on 
cumulative CPI slope before (b) 
and after (a) OTB. More specifical-
ly, we compare the median (m) lo-
cation of two population probability 
distributions relating to Cumulative 
CPI Slopes Before OTB (mb) and 
Cumulative CPI Slopes After OTB 
(ma). The Null Hypothesis, Ho (2), 
states that mb is equal to ma. The 
Alternative Hypothesis, Ha (3), 
states that mb is less than ma; 
since we are testing for a posi-
tive change in the cumulative CPI 
slope after OTB, it is a one-tailed 
test. If OTB has an effect on the 
cumulative CPI median slope loca-
tion, we will reject Ho and conclude 
that Ha is true (median before is 
statistically less than the median 
after). If OTB has no effect, we will 
fail to reject Ho and conclude that 
Ho is true (median locations are 
statistically equal).

Null Hypothesis (Ho):   
mb = ma (2)

Alternative Hypothesis (Ha):  
mb < ma (3)

The variable of interest, cumula-
tive CPI slope, is a continuous ran-
dom variable. We ran Minitab® 
Kolmogorov-Smirnov (KS) test to 
determine normality; given a KS 
p-value greater than 0.05 (alpha 
level) and visual inspection of the 
plotted data, we reject the assump-
tion of normality. Given normality 
fails, we must employ a nonpara-
metric test to compare the median 
locations.

Mann-Whitney U-Test 
“Nonparametric methods (distribu-
tion-free tests) focus on the loca-
tion of the probability distribution 
of the population, rather than on 

specific parameters of the popula-
tion, such as the mean (hence, the 
name nonparametrics)” (McClave, 
2008). Specifically, the Mann-
Whitney U-Test utilizes a research 
design involving two indepen-
dent samples that represent two 
populations with different medi-
an locations (Sheskin, 2007). In 
our research, the Mann-Whitney 
U-Test ranks the cumulative CPI 
slopes before and after OTB and 
calculates a U-statistic to deter-
mine if there is a significant differ-
ence in the median location of the 
samples tested. 
In instances where the Minitab® 
Mann-Whitney test did not pro-
duce a p-value, the JMP® Wilcoxon 
Rank Sums “2-Sample Test, 
Normal Approximation, Prob>|Z|” 
value is halved to calculate a one-
tailed p-value. Concerning the 
Wilcoxon Rank Sum Test, McClave 
notes “another statistic used for 
comparing two populations based 
on independent random samples 
is the Mann-Whitney U-statistic. 
The U-statistic is a simple function 
of the rank sums. It can be shown 
that the Wilcoxon rank sum test 
and the Mann-Whitney U-test are 
equivalent” (McClave, 2008). 
The following assumptions apply 
to the use of the Mann-Whitney 
U-Test (Sheskin, 2008). First, the 
samples must be randomly select-
ed from the population they rep-
resent (Sheskin, 2008); in 2010, 
Thickstun found that the occur-
rence of OTB was in fact “random”. 
Our research pulls these random 
occurrences from the DAES data-
base via DAMIR retrieval. 
Further, the two samples must be 
independent. Not only are the pro-
grams independent (different ca-
pabilities, technical risk, schedule, 
funding and management, etc...), 
the slopes before and after OTB 
are independent for having gone 
through the OTB treatment; “cumu-
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lative indices will only reflect the per-
formance since the new baseline 
was implemented” (DAU, 2003). 
Beyond independence, the vari-
able of interest must be a contin-
uous random variable (Sheskin, 
2008). Cumulative CPI slope is a 
continuous random variable in that 
slope can take on any value and 
this variable quality mitigates the 
risk of ranking ties. 
As a final assumption, Sheskin 
notes that “the underlying distri-
butions from which the samples 
are derived are identical in shape” 
(Sheskin, 2008). The Mann-Whitney 
U-Test adjusts for outliers in com-
parison to other parametric tests. 
Past researchers utilized the 
Mann-Whitney U-Test to assess 
the effectiveness of acquisition re-
form legislature. Christensen found 
reform efforts from 1960 to 1999 
ineffective in reducing average cost 
growth of 20 percent during that 
timeframe (Christensen, 1999). In 
2003, Holbrook “discovered that 
cost performance for contracts 
completed after reform initiative im-
plementation was no different than 
cost performance on contracts 
completed before implementation” 
(Holbrook, 2003).

Results
To summarize the hypothesis and 
tests (95% confidence; alpha 0.05), 
utilizing Minitab® Mann-Whitney 
U-Test and JMP® Wilcoxon Rank 
Sums, we examine the distribution 
of cumulative CPI slopes before 
and after OTB for a change in me-
dian location. Table 3 summarizes 
the P-Value results for the num-
ber of OTB efforts tested in a given 
time period after OTB and for the 
factor in question. Given our data 
limitations, the most reliable results 
rest in the “All” row. We performed 
further sensitivity analysis by vary-
ing time after OTB by factor, but 
the results are limited by small 
sample sizes (n) and percentages 
of the total number of OTB efforts.
Concerning table interpretation 
(Table 3), P-Value is defined as 
“the observed significance level, 
or p-value, for a specific statisti-
cal test is the probability (assum-
ing Ho is true) of observing a value 
of the test statistic that is at least 
as contradictory to the null hypoth-
esis, and supportive of the alterna-
tive hypothesis, as the actual one 
computed from the sample data” 
(McClave, 2008). Essentially, if the 
P-Value is less than alpha (0.05), 
we reject Ho and accept Ha; if the 
P-Value is greater than alpha, we 

fail to reject Ho. Considering our 
hypothesis and our test procedure, 
failing to reject Ho means that OTB 
has no effect on changing the me-
dian location of the cumulative CPI 
slopes before and after OTB; the 
median locations are equal (2). 
Additionally, the Service factor of 
“DoD” consistently had Insufficient 
Data Points (IDP); one data point 
did not enable testing.
With the exception of RDTE at +6 
months, all p-values (Table 3) are 
greater than alpha (0.05). Given 
our results, we fail to reject the Ho 
(2) and conclude that the medi-
an location of the cumulative CPI 
slope distribution before OTB is 
equal to the median location of the 
cumulative CPI slope distribution 
after OTB. OTB treatments have 
no effect on the cumulative CPI 
slope after OTB. Further, OTB’s ef-
fect on the cumulative CPI slopes 
after OTB is not sensitive to time 
and/or the programmatic factors 
chosen in this study.
Borderline significance is noted in 
the RDTE category at +6 months 
(p-value of 0.0414, Table 3), but 
the size of the sample (n = 8) and 
limitations of the data do not al-
low us to confidently reject Ho and 
state that OTB has an effect on the 

      

 Table 1:  Analysis of DOD Major Defense Acquisition Programs (GAO-08-604CG)  

 

 

                     (1) 

  
  

Table 6:  Results of OTB's Effect on Cumulative CPI Slope After OTB 
 

 
 

Table 3. Results of OTB’s effect on cumulative CPI slope after OTB analysis.
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Cumulative CPI slope after OTB. 
Given our data limitations and the 
skepticism that surrounds early 
CPI index use after OTB, we are 
not willing to commit a Type I error 
and incorrectly state that “OTB in-
creases the cumulative CPI slope 
for RDTE contracts”.
At the 90% confidence level (alpha 
0.10), there appears to be signifi-
cance in the rows of RDTE, Army 
and Cost Plus contracts (Table 3). 
Given data limitations, we are un-
willing to commit a Type I error and 
state that OTB has an effect. In 
percentage of total sample, RDTE, 
Army and Cost Plus represent 
19%, 19% and 47%, respectively. 
Again, we have consciously decid-
ed to risk a Type II error vs. a Type 
I error given the small percentages 
and relatively high p-values.
Additionally, when comparing 
“Service” p-values and “Type” con-
tract p-values (Table 3), we note 
large differences between the row 
factors. Again, any significance 
that could potentially be drawn 
from these differences is dimin-
ished by small sample size and 
percentages at the factor level and 
further diminished by our insignifi-
cant finding in “All”.

Limitations
We summarize our limitations 
by type risk of statistical error. 
Concerning the risk of a Type I er-
ror (risk of rejecting a true null hy-
pothesis or “incorrectly stating 
there is an effect”), the most obvi-
ous limitation is our small sample 
size of 47 (Table 3). Within our ta-
ble of results, it is apparent that 
some factor and time intersections 
have a very small percentage of 
the final dataset, the largest being 
“Navy” at approximately 62%. The 
majority of factor percentages are 
less than 26% of the sample total. 
The most significant row in Table 3 
is the “All” row; it represents all 47 
OTBs being tested for treatment 

effect across time and we are un-
able to reject Ho due to p-values 
greater than 0.05 and 0.10.
Additionally, concerning the risk of 
committing a Type I error, we note 
the small percentage of OTB con-
tract efforts being studied within the 
DAMIR database and within the 
population of system-identified OTB 
contract efforts (Table 2). By the 
numbers, approximately 7% of con-
tract efforts maintained in DAMIR 
are reported as OTB. After neces-
sary exclusions (Table 2), our 47 
OTB contract efforts represent ap-
proximately 1.5% of total DAMIR 
contract efforts and 21% of initially-
identified OTB contract efforts.
To summarize the Type I limita-
tions, these are small, purified 
numbers (Table 2) and percent-
ages that support the validity of 
the test and design; we should 
have seen an effect, but we did not 
(Table 3). We are unwilling to con-
clude that OTB has a borderline 
effect on the cumulative CPI after 
OTB and risk a Type I error.
Concerning the limitations sur-
rounding a Type II statistical error 
(risk of rejecting a true alterna-
tive hypothesis or “letting an effect 
go free”), our attention turns to the 
slope data content. In our research, 
we studied cumulative CPI data. 
The cumulative CPI data is histori-
cal in nature and based on “time 
now” totals (EV and AC) from pro-
gram inception. This quality anchors 
performance to the past, meaning 
cumulative CPI is very difficult to 
change. Our data selection increas-
es the risk of a Type II statistical er-
ror, meaning that we may have let 
an “effect go free” by choosing av-
eraged performance data. We will 
recommend a within-scope data 
remedy to address this issue.

Discussion and Conclusion
OTB is a subset of cost growth. At 
the contract effort level, the stat-
ed goal of an OTB EVM interven-

tion is to gain managerial control 
of a project’s remaining work; for 
any program, in any status, gain-
ing managerial control of remain-
ing work is a worthwhile goal. The 
OTB process is a bottoms-up, col-
laborative assessment of remain-
ing work that is centered on risk 
analysis in which cost and sched-
ule variances are typically removed 
and funding is added in excess of 
the original contract budget base. 
The OTB guide states, “it is impor-
tant that the project managers rec-
ognize that a robust risk analysis 
for the remaining project has re-
sulted in a realistic schedule and 
budget baseline … it is now more 
important than ever to have a risk 
management strategy that encom-
passes integrated risk analysis and 
risk mitigation” (DAU, 2003).

Research Questions, Results 
and Limitations
Our research studied two specific 
questions concerning OTB’s effect 
on cumulative CPI slope after OTB:

1) Does the OTB process (treat-
ment) improve the cumulative 
CPI’s rate of change (cumula-
tive CPI slope) after OTB?

2) Is the cumulative CPI slope 
after OTB sensitive to time 
and/or programmatic factors 
to include contract type, mili-
tary service and the purpose 
of the appropriation?

For the data studied, we find there 
is no statistically significant change 
in cumulative CPI slope after an 
OTB intervention; OTB does not 
gain managerial cost control of re-
maining work with respect to the 
cumulative CPI slope. Further, we 
conducted sensitivity analysis to 
determine if time and programmat-
ic factors affect OTB’s effect on cu-
mulative CPI. We find borderline 
significance in the factors of RDTE, 
Army and Cost Plus contracts, but 
given the data limitations, we re-
main unwilling to state that OTB 
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has an effect on gaining manageri-
al control of cost with respect to the 
cumulative CPI slope. We conclude 
that OTB does not increase the cu-
mulative CPI slope after OTB.
Concerning data limitations, in or-
der to validly utilize the design of 
our research and perform the sta-
tistical methods discussed, we ex-
cluded a large percentage of OTB 
data from the original data pull 
(Table 2). Having utilized only 21% 
of the OTB data and its small per-
centage of the total contract efforts 
maintained in DAMIR, we limit our 
finding that OTB has no effect the 
cumulative CPI slope after OTB. 
Additionally concerning results pre-
sented in Table 3, our “borderline” 
factor significance is very unreli-
able due to small sample sizes and 
small percentages of the total OTB 
contract efforts studied. Consistent 
with these limitations, we avoid 
Type I errors by failing to reject Ho 
in all instances. Finally, our choice 
to study cumulative CPI damp-
ens our ability to see the effect of 
current management actions and 
raises our probability of making a 
Type II statistical error; essentially, 
our cumulative data selection has 
raised our risk of incorrectly stating 
“no effect.”

Policy Implications
Qualified by our limitations, our 
research empirically character-
izes OTB as ineffective in improv-
ing cost performance as it relates 
to improving the cumulative CPI 
slope after OTB. As such, we rec-
ommend disallowing the imple-
mentation of a formal OTB unless 
explicitly justified by a more ro-
bust and standardized OTB cost/
benefit analysis. Per DCMA’s 2006 
EVM implementation guide, once 
the contractor has submitted an 
OTB request, the customer has 30 
days to approve or disapprove the 
request. If disapproved, “the PM 
should provide specific reasons as 

to why it was denied and what is 
required to obtain approval”; PMs 
should utilize this approval process 
to require a more stringent cost/
benefit analysis of the contractor to 
justify the OTB investment.
From the cumulative CPI slope 
viewpoint, the contractor should 
not remove historical variances, 
add funding to the existing require-
ment and continue to overrun the 
program at the same cumulative 
CPI rate pre- and post-OTB. The 
cumulative CPI slope, normally a 
negative slope that denotes a pro-
gressively growing overrun, should 
improve for having gone through 
the OTB process. At a minimum, 
we should see some impact with-
in the first six months after OTB; 
this time period mitigates the cu-
mulative CPI data anchoring effect. 
Further, the contractor’s justifica-
tion should include a discussion 
of increasing the cumulative CPI 
slope after OTB and the difference 
in estimated overrun costs if OTB 
actions are not taken.
Thickstun notes that OTB costs 
are in addition to TAB; essential-
ly, there is an incremental cost of 
doing OTB business (Thickstun, 
2010). That incremental OTB cost 
should produce a quantifiable re-
turn on investment. The customer 
PM should be able to assess the 
“impact if OTB is not funded.” We 
believe this is a more quantifiable 
way of achieving and justifying an 
OTB investment. Cukr states it’s 
“possible just to continue” (Cukr, 
2000); if not justified, just continue 
and save the time, the additional 
work, the historical information and 
the financial resources.

Future Research
Our research did not quantify the 
potential cost savings of such a 
policy decision, but future research 
should attempt to determine poten-
tial savings.

In terms of disallowing OTB com-
pletely, we recommend gathering 
additional evidence of “OTB not 
increasing CPI slope” within the 
scope of this study based on cur-
rent period CPR data only, not cu-
mulative. This approach to data 
selection will provide greater in-
sight into current or more near-
term PM actions. The cumulative 
data is anchored in historical per-
formance, meaning it is very dif-
ficult to change and limits our 
finding and correspondingly, the 
policy implication of disallowing 
OTB. However, this limitation does 
not eliminate the recommendation 
to better justify an OTB investment.
Additionally, the acquisi-
tion community should identify 
“treatment”-type processes in the 
acquisition life cycle, perhaps roll-
ing Integrated Baseline Reviews 
(IBR) or EVMS surveillance activi-
ties tied to ANSI guidelines, to im-
plement standardized, repeatable 
assessments at the contract level. 
Obtaining this data in a systematic 
and objective nature will allow the 
acquisition community to research 
meaningful relationships between 
program actions and superior con-
tract performance. Once identified, 
program managers can build their 
execution plans centered on the 
most effective actions to effect im-
proved cost, schedule and perfor-
mance outcomes.
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