







· Engineering & Manufacturing Development (EMD)
	Integration & Assembly
	0.173 * (PMP_D - I&A_D)  


	Training

          

	0.012 * PMP_D  


	Peculiar Support Equipment
	0.163 * PMP_D  


	System Test & Evaluation
	0.192 * PMP_D   


	System Engineering / Project Management
	0.519 * PMP_D   


	Data

	0.133 * PMP_D   


	Operational Site Activation
	0.163 * PMP_D   


	Common Support Equipment

	0.009 * PMP_D   


	Spares




	0.085 * PMP_D   


	ST&E  
	0.336 * (PMP_D ^0.916) 

	SE/PM
	1.950 * (PMP_D^.833) * (1.827^SUBKR)

	ST&E, SE/PM, & Data 
	4.963 * (PMP_D^0.798) * (1.287^SUBKR)  


· Production
	Integration & Assembly
	0.083 * (PMP_P - I&A_P)  


	Training
	0.015 * PMP_P

	Peculiar Support Equipment
	0.031 * PMP_P

	System Engineering / Project Management
	0.268 * PMP_P

	Data
	0.087 * PMP_P

	Operational Site Activation
	0.389 * PMP_P

	Common Support Equipment
	0.081 * PMP_P

	Initial Spares
	0.135 * PMP_P

	SE/PM & Data 
	3.404 * (PMP_P^0.728) * (2.371^LOT1)



· Uses of Factors:

A factor should be used by the analyst as a gross check on his/her primary estimating methodology.  CERs should be used over factors when available. CERs predict costs more accurately than factors and allow for a larger range.  Aggregate CERs should be used over CERs for a single cost element when available.  If a CER is not available, a factor may be an appropriate primary estimating methodology for a quick reaction/tradeoff/planning type of estimate and no better methodology is available in the allotted time.  

In addition to the analyst’s use, Program Managers may find these factors helpful as a gauge/comparison/general standard for estimating individual program elements.  Reviewers may also use these as a rough/sanity check.  

You can use CO$TAT to create a factor from analogous systems. Try the same form of equation presented here. For EMD factors, CO$TAT provides the "ESC_DEV" data set which contains PMP and support costs on 69 EMD contracts. For Production factors, CO$TAT provides the "ESC_PROD" data set which contains PMP and support costs on 37 PROD contracts.

· Uses of CERs:

A CER should be used as a gross check on your primary estimating methodology.  It is also appropriate as a primary estimating methodology if you have a quick reaction/tradeoff/planning type estimate to accomplish, and no better methodology is available in the allotted time.  CERs should be used over factors when available. CERs predict costs more accurately than factors and allow for a larger range.  In addition, aggregate CERs should be used over CERs for a single cost element when available.

You can use CO$TAT to create a CER from analogous systems. Try the same form of equation presented here. For EMD CERs, CO$TAT provides the "ESC_DEV" data set which contains PMP and support costs on 69 EMD contracts. For Production CERs, CO$TAT provides the "ESC_PROD" data set which contains PMP and support costs on 37 PROD contracts.

· Input Values: 

All input values for Prime Mission Product (PMP) must be in BY 90$K.  

· WBS Element Definitions 

Specific Line Items on WBS Reports were mapped into a standard electronics MIL-STD-881B WBS.  

· Source Data for EMD CERs/Factors: 

An analysis was made of 69 Cost Performance Reports (CPRs) and Cost/Schedule Status Report (C/SSRs) stored in the Automated Cost Estimating Integrated Tool’s (ACE-IT's) Automated Cost Data Base (ACDB). All were from ESC EMD contract efforts occurring between 1970-1992. The monthly cost data from these reports were normalized to Base Year 1990 (BY90), $K, using monthly Office of the Secretary of Defense (OSD) inflation indices. General and Administrative (G&A) and Facilities Cost of Money (COM) were allocated on a pro-rata basis to the costs (if not already allocated by the contractor). On average, the 69 EMD efforts were 92.3% spent (i.e., Percent Spent = Cumulative Actual Cost of Work Performed (Cum ACWP) / Latest Revised Estimate (LRE)). For ACE-IT users: you can view this data set through ACE-IT’s statistical analysis software (i.e., CO$TAT) by loading the file, "ESC_DEV".  

· Source Data for Production CERs/Factors: 
An analysis was made of 37 Cost Performance Reports (CPRs) and Cost/Schedule Status Report (C/SSRs) stored in the Automated Cost Estimating Integrated Tool’s (ACE-IT's) Automated Cost Data Base (ACDB). All were from ESC production contract efforts occurring between 1974-1992. The monthly cost data from these reports were normalized to BY90, $K, using monthly Office of the Secretary of Defense (OSD) inflation indices. General and Administrative (G&A) and Facilities Cost of Money (COM) were allocated on a pro-rata basis to the costs (if not already allocated by the contractor). On average, the 37 production efforts were 92.2% spent (i.e., Percent Spent = Cumulative Actual Cost of Work Performed (Cum ACWP) / Latest Revised Estimate (LRE)). For ACE-IT users: you can view this data set through ACE-IT’s statistical analysis software (i.e., CO$TAT) by loading the file, "ESC_PROD".

· Acquisition Reform
The CERs and Factors have not been adjusted to reflect the impact of acquisition reform.  Adjustments can be made on an individual basis if warranted.


Description - Estimates EMD Integration and Assembly Costs as a percentage of EMD Prime Mission Product (PMP_D) Cost.
Limitations - The data range for PMP for this factor is $1.1 to $1,397.6 (FY90, $M). Therefore, we don't recommend using this equation to estimate programs with PMP values outside this range.  The factor has not been adjusted to reflect the impact of acquisition reform.  Adjustments can be made on an individual basis if warranted.

Also see Uses of Factors.

Statistics   (I&A_D) 

MEAN
MEDIAN
STD DEV
COEF VAR
#OBSV
LOW
HIGH 

17.3
9.1
25.7
148.6%
33
1.0
144.7 
Factor: 

I&A_D
=
(0.173) x (PMP_D - I&A_D), where 

PMP_D
=
Prime Mission Product (EMD), not including I&A 

I&A_D
=
Integration & Assembly (EMD) 
Data Range (FY90, $K) 


LOW

HIGH 

PMP_D
1,124

1,397,622 

I&A_D
53

64,360 

Description - Estimates EMD Training Costs as a percentage of EMD Prime Mission Product (PMP_D) cost. 
Limitations - The data range for PMP for this factor is $.7 to $1,462.0 (FY90, $M). Therefore, we don't recommend using this equation to estimate programs with PMP values outside this range.  The factor has not been adjusted to reflect the impact of acquisition reform.  Adjustments can be made on an individual basis if warranted.

DO NOT use this Factor if your EMD "Training" WBS Element includes development of any Training Equipment or any Training Facilities.  This cost factor is generally representative of Training Services costs only.
Also see Uses of Factors.

Statistics   (TRNG_D) 

MEAN
MEDIAN
STD DEV
COEF VAR
#OBSV
LOW
HIGH  

1.2
0.9
1.2
100.0%
28
<0.1
4.3 
Factor: 

TRNG_D =
(0.012) x (PMP_D), where 

PMP_D
 =
Prime Mission Product (EMD) 
Data Range (FY90, $K) 


LOW
HIGH 

PMP_D
734

1,461,982 

TRNG_F
2

16,894 

Description - Estimates EMD Peculiar Support Equipment cost as a percent of EMD Prime Mission Product (PMP_D) cost. 
Limitations - The data range for PMP for this factor is $.7 to $1,462.0 (FY90, $M). Therefore, we don't recommend using this equation to estimate programs with PMP values outside this range.  The factor has not been adjusted to reflect the impact of acquisition reform.  Adjustments can be made on an individual basis if warranted.

Also see Uses of Factors.

Statistics   (PSE_D) 

MEAN
MEDIAN
STD DEV
COEF VAR
#OBSV
LOW
HIGH
 

16.3
3.1
35.0
214.7%
29
<0.1 
145.5 
 
Factor: 

PSE_D
=
(0.163) x (PMP_D), where 

PMP_D
=
Prime Mission Product (EMD) 
Data Range (FY90, $K) 


LOW
HIGH 

PMP_D
734
1,461,982 

PSE_D
1
78,491 

Description - Estimates EMD Systems Test and Evaluation cost as a percent of EMD Prime Mission Product (PMP_D) cost. 
Limitations - The data range for PMP for this factor is $.7 to $1,462.0 (FY90, $M). Therefore, we don't recommend using this equation to estimate programs with PMP values outside this range.  See below for alternatives under Comparisons.  The factor has not been adjusted to reflect the impact of acquisition reform.  Adjustments can be made on an individual basis if warranted.

Also see Uses of Factors.

Statistics   (ST&E_D) 

MEAN
MEDIAN
STD DEV
COEF VAR
#OBSV
LOW
HIGH
 

19.2
13.0
20.5
106.8%
65
0.9
115.9
 
Factor: 

ST&E_D

=
(0.192) x (PMP_D), where 

PMP_D

=
Prime Mission Product (EMD) 
Data Range (FY90, $K) 


LOW
HIGH 

PMP_D
734
1,461,982 

ST&E_D
25
243,785 
Comparisons - CERs should be used over factors when available. CERs predict costs more accurately than factors and allow for a larger range.  Aggregate CERs should be used over CERs for a single cost element when available.  If a CER is not available, a factor may be an appropriate primary methodology if no better methodology is available in the allotted time.  


ALTERNATE CERs/FACTORS
MAD

CoV 

ST&E + SE/PM + Data CER

 39.7%

81.5%



ST&E CER

62.3%

159.5% 

ST&E Factor

126.3%
106.8% 

Description - Estimates EMD System Engineering/Project Management cost as a percent of EMD Prime Mission Product (PMP_D) cost. 
Limitations - The data range for PMP for this factor is $.7 to $1,462.0 (FY90, $M). Therefore, we don't recommend using this equation to estimate programs with PMP values outside this range.  See below for alternatives under Comparisons.  The factor has not been adjusted to reflect the impact of acquisition reform.  Adjustments can be made on an individual basis if warranted.

Also see Uses of Factors.

Statistics   (SE/PM) 

MEAN
MEDIAN
STD DEV
COEF VAR
#OBSV
LOW
HIGH
 

51.9
41.0
37.1
71.5%
69
10.4
185.3
 
Factor: 

SE/PM
=
(0.519) x (PMP_D), where 

PMP_D
=
Prime Mission Product (EMD) 
Data Range (FY90,$K) 
LOW       HIGH 

PMP_D

734    1,461,982 

SE/PM

540      320,020 
Comparisons - CERs should be used over factors when available. CERs predict costs more accurately than factors and allow for a larger range.  Aggregate CERs should be used over CERs for a single cost element when available.  If a CER is not available, a factor may be an appropriate primary methodology if no better methodology is available in the allotted time.  


ALTERNATE CERs/FACTORS

MAD

CoV 

ST&E + SE/PM + Data CER


39.7%

81.5%



SE/PM CER


52.9%

91.0


SE/PM Factor


81.6%

71.5% 


Description - Estimates EMD Data cost as a percentage of EMD Prime Mission Product (PMP_D) cost. 
Limitations - The data range for PMP for this factor is $.7 to $1,462.0 (FY90, $M). Therefore, we don't recommend using this equation to estimate programs with PMP values outside this range.  See below for alternatives under Comparisons.  The factor has not been adjusted to reflect the impact of acquisition reform.  Adjustments can be made on an individual basis if warranted.

Also see Uses of Factors.

Statistics   (DATA_D) 

MEAN
MEDIAN
STD DEV
COEF VAR
#OBSV
LOW
HIGH
 

13.3
7.7
15.2
114.3%
66
0.3
77.8
 
Factor: 

DATA_D
=
(0.133) x (PMP_D), where 

PMP_D
=
Prime Mission Product (EMD) 
Data Range (FY90, $K) 


LOW
HIGH 

PMP_D
734
1,461,982 

DATA_D
9
26,379 
Comparisons - CERs should be used over factors when available. CERs predict costs more accurately than factors and allow for a larger range.  Aggregate CERs should be used over CERs for a single cost element when available.  If a CER is not available, a factor may be an appropriate primary methodology if no better methodology is available in the allotted time.  


ALTERNATE CERs/FACTORS

MAD
CoV 

ST&E + SE/PM + Data CER

39.7%
81.5% 


Data Factor

308.8%
114.3% 

Description - Estimates EMD Operational Site Activation cost as a percent of EMD Prime Mission Product (PMP_D) cost. 
Limitations - The data range for PMP for this factor is $.7 to $1,462.0 (FY90, $M). Therefore, we don't recommend using this equation to estimate programs with PMP values outside this range.  The factor has not been adjusted to reflect the impact of acquisition reform.  Adjustments can be made on an individual basis if warranted.

Also see Uses of Factors.

Statistics   (OSA_D) 

MEAN
MEDIAN
STD DEV
COEF VAR
#OBSV
LOW
HIGH
 

16.3
8.9
22.5
138.0%
36
0.1
105.6
 
Factor: 

OSA_D
=
(0.163) x (PMP_D), where 

PMP_D
=
Prime Mission Product (EMD) 
Data Range (FY90, $K) 



LOW
HIGH 

PMP_D

734
1,461,982 

OSA_D

20
111,644 

Description - Estimates EMD Common Support Equipment cost as a percent of EMD Prime Mission Product (PMP_D) cost. 
Limitations - The data range for PMP for this factor is $.7 to $1,462.0 (FY90, $M). Therefore, we don't recommend using this equation to estimate programs with PMP values outside this range. Additionally,  this factor is based on only five observations.  The factor has not been adjusted to reflect the impact of acquisition reform.  Adjustments can be made on an individual basis if warranted.

Also see Uses of Factors.

Statistics   (CSE_D) 

MEAN
MEDIAN
STD DEV
COEF VAR
#OBSV
LOW
HIGH
 

0.9
<0.1
2.0
222.2%
5
<0.1
4.6
 
Factor: 

CSE_D
=
(0.009) x (PMP_D), where 

PMP_D
=
Prime Mission Product (EMD) 
Data Range (FY90, $K) 


LOW
HIGH 

PMP_D
734
1,461,982 

CSE_D
3
427 

Description - Estimates EMD Spares cost as a percent of EMD Prime Mission Product (PMP_D) cost. 
Limitations - The data range for PMP for this factor is $.7 to $1,462.0 (FY90, $M). Therefore, we don't recommend using this equation to estimate programs with PMP values outside this range.  Additionally,  this factor is based on only five observations.  The factor has not been adjusted to reflect the impact of acquisition reform.  Adjustments can be made on an individual basis if warranted.

Also see Uses of Factors.

Statistics   (SPRS_D) 

MEAN
MEDIAN
STD DEV
COEF VAR
#OBSV
LOW
HIGH
 

8.5
8.2
5.1
60.0%
5
2.4
13.7
 
Factor: 

SPRS_D
  =
 (0.085) x (PMP_D), where 

PMP_D
  =
 Prime Mission Product (EMD) 
Data Range (FY90, $K) 


LOW
HIGH 

PMP_D
734
1,461,982 

SPRS_D
626
6,823 


Description - Estimates EMD System Acquisition Support cost for ST&E as a function of EMD Prime Mission Product (PMP_D) cost. 
Limitations - The data range for PMP for this CER is $.7 to $306.7 (FY90, $M).  Therefore, we don't recommend using this equation to estimate programs with PMP values outside this range.  See below for alternatives under Comparisons.  The CER has not been adjusted to reflect the impact of acquisition reform.  Adjustments can be made on an individual basis if warranted.

Also see Uses of CERs.

Statistics 

Adjusted R-square (ln space)
72.6% 

Standard Error (ln space)
0.74 

Mean Absolute Deviation (MAD) of % Error
62.3% 

Coefficient of Variation (se/mean)
159.5% 
The MAD indicates that the CER re-estimates its database within plus or minus 62.3 percent, on average. 
Data Range (FY90, $K) 


MEAN
MEDIAN
STD DEV
#OBSV
LOW
HIGH 

PMP_D
35,917
19,006
54,295
60
734
306,691 

ST&E_D
6,995
2,045
15,233
60
56
97,227 
CER: 

ST&E_D
=
0.336 * (PMP_D^0.916), where 

PMP_D
=
EMD Prime Mission Product Cost (FY90, $K) 
Comparisons - CERs should be used over factors when available. CERs predict costs more accurately than factors and allow for a larger range.  Aggregate CERs should be used over CERs for a single cost element when available.  If a CER is not available, a factor may be an appropriate primary methodology if no better methodology is available in the allotted time.  


ALTERNATE CERs/FACTORS
MAD
CoV 

ST&E + SE/PM + Data CER

39.7%
81.5%  

ST&E CER

62.3%
159.5% 

ST&E Factor

126.3%
106.8% 

Description - Estimates EMD cost for SE/PM as a function of two items: EMD Prime Mission Product (PMP) cost and whether the contractor is a prime or subcontractor (SUBKR). 
Limitations - The data range for PMP for this CER is $.7 to $306.7 (FY90, $M).  Therefore, we don't recommend using this equation to estimate programs with PMP values outside this range.  See below for alternatives under Comparisons.  The CER has not been adjusted to reflect the impact of acquisition reform.  Adjustments can be made on an individual basis if warranted.

Also see Uses of CERs.

Statistics 

Adjusted R-square (ln space)


78.8% 

Standard Error (ln space)


0.59 

Mean Absolute Deviation (MAD) of % Error


52.9% 

Coefficient of Variation (se/mean)


91.0% 
The MAD indicates that the CER re-estimates its database within plus or minus 52.9 percent, on average. 
Data Range (FY90, $K) 


MEAN
MEDIAN
STD DEV
#OBSV
LOW
HIGH 

PMP_D
35,917
19,006
54,295
66
734
306,691

SE/PM_D
14,289
6,585
18,909
66
540
78,663 
CER: 

SE/PM_D
=
1.950 * (PMP_F^0.833) * (1.827^SUBKR), where 

SE/PM_D
=
System Engineering / Project Management Cost (FY90, $K) 

PMP_D

=
Prime Mission Product (EMD) Cost (FY90, $K) 

SUBKR

=
Contractor type (Subcontractor = 1, Prime = 0) 
If a subcontractor is performing the effort, set SUBKR = 1.  Apply this CER only to the portion of the PMP the subcontractor performs.  Setting SUBKR = 1 increases the sum of ST&E, SE/PM and data by 28.7%.  This 28.7% increase accounts for the fixed costs associated with ST&E, SE/PM and data that need to be accounted for in smaller efforts, which are usually associated with subcontractors.  If the prime contractor is performing the effort, set SUBKR = 0.  For programs which use a prime contractor and subcontractor, the CER must be applied separately to the effort associated with each.

Comparisons - CERs should be used over factors when available. CERs predict costs more accurately than factors and allow for a larger range.  Aggregate CERs should be used over CERs for a single cost element when available.  If a CER is not available, a factor may be an appropriate primary methodology if no better methodology is available in the allotted time.  


ALTERNATE CERs/FACTORS
MAD

CoV 

ST&E + SE/PM + Data CER

39.7%

81.5% 


SE/PM CER

52.9%

91.0% 


SE/PM Factor

81.6%

71.5% 


Description - Estimates EMD cost for the sum of ST&E plus SE/PM plus Data as a function of two items: EMD Prime Mission Product (PMP_D) cost and whether the contractor is a prime or subcontractor (SUBKR). 
Limitations - The data range for PMP for this CER is $.7 to $306.7 (FY90, $M).  Therefore, we don't recommend using this equation to estimate programs with PMP values outside this range. See below for alternatives under Comparisons.  The CER has not been adjusted to reflect the impact of acquisition reform.  Adjustments can be made on an individual basis if warranted.

Also see Uses of CERs.

Statistics 

Adjusted R-square (ln space)


83.2% 

Standard Error (ln space)



0.49 

Mean Absolute Deviation (MAD) of % Error
39.7% 

Coefficient of Variation (se/mean)


81.5% 
The MAD indicates that the CER re-estimates its database within plus or minus 39.7 percent, on average. 
Data Range (FY90,$K) 


MEAN
MEDIAN
STD DEV
#OBSV
LOW
HIGH 

PMP_D
35,917
19,006
54,295
65
734
306,691

ST&E_D,
23,246
10,327
32,390
65
767
171,890 

SE/PM_D, and DATA_D 
CER: 

ST&E_D + SE/PM_D + DATA_D = 4.963 * (PMP_D^0.798) * (1.287^SUBKR), where 

ST&E_D = Systems Test & Evaluation Cost (FY90,$K) 

SE/PM_D = System Engineering / Project Management Cost (FY90,$K) 

DATA_D  = Data Cost (FY90,$K) 

PMP_D
  = Prime Mission Product (EMD) Cost (FY90,$K) 

SUBKR
  = Contractor type (Subcontractor=1, Prime=0) 
If a subcontractor is performing the effort, set SUBKR = 1.  Apply this CER only to the portion of the PMP the subcontractor performs.  Setting SUBKR = 1 increases the sum of ST&E, SE/PM and data by 28.7%.  This 28.7% increase accounts for the fixed costs associated with the ST&E, SE/PM and data that need to be accounted for in smaller efforts, which are usually associated with subcontractors.  If the prime contractor is performing the effort, set SUBKR = 0.  For programs which use a prime contractor and subcontractor, the CER must be applied separately to the effort associated with each.

Comparisons - CERs should be used over factors when available. CERs predict costs more accurately than factors and allow for a larger range.  Aggregate CERs should be used over CERs for a single cost element when available.  If a CER is not available, a factor may be an appropriate primary methodology if no better methodology is available in the allotted time.  


ALTERNATE CERs/FACTORS
MAD

CoV 

ST&E + SE/PM + Data CER

39.7%

81.5% 


ST&E CER

62.3%

159.5%


ST&E Factor

126.3%

106.8%


SE/PM CER

52.9%

91.0% 


SE/PM Factor

81.6%

71.5% 

Data Factor

          

 308.8%
 
114.3%

 PRODUCTION


Description - Estimates Production Integration and Assembly Costs as a percentage of Production "Prime Mission Product (PMP_P) less I&A" cost.
Limitations - The data range for PMP for this CER is $.4 to $126.5 (FY90, $M). Therefore, we don't recommend using this equation to estimate programs with PMP values outside this range.  The factor has not been adjusted to reflect the impact of acquisition reform.  Adjustments can be made on an individual basis if warranted.

Also see Uses of Factors.

Statistics   (I&A_P) 

MEAN
MEDIAN
STD DEV
COEF VAR
#OBSV
LOW
HIGH
 

8.3
6.7
5.3
63.9%
10
3.6
18.8
 
Factor: 

I&A_P
=  (0.083) x (PMP_P - I&A_P), where 

PMP_P
=  Prime Mission Product (Production), excluding I&A 

I&A_P
=  Integration & Assembly (Production) 
Data Range (FY90, $K) 


LOW
HIGH 

PMP_P
361

126,518 

I&A_P
1,265
9,639 

Description - Estimates Production Training cost as a percentage of Production Prime Mission Product (PMP_P) cost. 
Limitations - The data range for PMP for this CER is $.4 to $126.5 (FY90, $M).  Therefore, we don't recommend using this equation to estimate programs with PMP values outside this range.  Additionally, this factor is based on only two observations.  The factor has not been adjusted to reflect the impact of acquisition reform.  Adjustments can be made on an individual basis if warranted.

Also see Uses of Factors.

Statistics   (TRNG_P) 

MEAN
MEDIAN
STD DEV
COEF VAR
#OBSV
LOW
HIGH 

1.5
1.5
0.2
13.3%
2
1.3
1.6 
Factor: 

TRNG_P  =
(0.015) x (PMP_P), where 

PMP_P
 =
Prime Mission Product (Production) 
Data Range (FY90, $K) 


LOW
HIGH 

PMP_P
361
126,518 

TRNG_P
669
1,214 

Description - Estimates Production Peculiar Support Equipment cost as a percent of Production Prime Mission Product (PMP_P) cost. 
Limitations - The data range for PMP for this CER is $.4 to $126.5 (FY90, $M).  Therefore, we don't recommend using this equation to estimate programs with PMP values outside this range.  The factor has not been adjusted to reflect the impact of acquisition reform.  Adjustments can be made on an individual basis if warranted.

Also see Uses of Factors.

Statistics   (PSE_P) 

MEAN
MEDIAN
STD DEV
COEF VAR
#OBSV
LOW
HIGH
 

3.1
1.4
3.4
109.7%
11
<0.1
9.2
 
Factor: 

PSE_P
=  (0.031) x (PMP_P), where 

PMP_P
=  Prime Mission Product (Production) 
Data Range (FY90 $K) 


LOW
HIGH 

PMP_P
361

126,518 

PSE_P
34

5,833 

Description - Estimates Production System Engineering / Project Management cost as a percent of Production Prime Mission Product (PMP_P) cost. 
Limitations - The data range for PMP for this CER is $.4 to $126.5 (FY90, $M).  Therefore, we don't recommend using this equation to estimate programs with PMP values outside this range.  See below for alternatives under Comparisons.  The factor has not been adjusted to reflect the impact of acquisition reform.  Adjustments can be made on an individual basis if warranted.

Also see Uses of Factors.

Statistics   (SE/PM) 

MEAN
MEDIAN
STD DEV
COEF VAR
#OBSV
LOW
HIGH 

26.8
23.8
18.3
68.3%
35
0.7
84.2 
Factor: 

SE/PM
=
(0.268) x (PMP_P), where 

PMP_P
=
Prime Mission Product (Production) 
Data Range (FY90, $K) 


LOW
HIGH 

PMP_P
361

126,518 

SE/PM
302

50,222 
Comparisons - CERs should be used over factors when available. CERs predict costs more accurately than factors and allow for a larger range.  Aggregate CERs should be used over CERs for a single cost element when available.  If a CER is not available, a factor may be an appropriate primary methodology if no better methodology is available in the allotted time.  


ALTERNATE CERs/FACTORS

MAD
CoV 

SE/PM + Data CER

55.9%
89.5% 

SE/PM Factor

176.7%
68.3% 

Description - Estimates Production Data cost as a percent of Production Prime Mission Product (PMP_P) cost. 
Limitations - The data range for PMP for this CER is $.4 to $126.5 (FY90, $M).  Therefore, we don't recommend using this equation to estimate programs with PMP values outside this range.  See below for alternatives under Comparisons.  The factor has not been adjusted to reflect the impact of acquisition reform.  Adjustments can be made on an individual basis if warranted.

Also see Uses of Factors.

Statistics   (DATA_P) 

MEAN
MEDIAN
STD DEV
COEF VAR
#OBSV
LOW
HIGH 
MAD%  

8.7
4.2
10.8
124.1%
34
0.1
48.6
999.5 
Factor: 

DATA_P
=
(0.087) x (PMP_P), where 

PMP_P
=
Prime Mission Product (Production) 
Data Range (FY90, $K) 


LOW
HIGH 

PMP_P
361
126,518 

DATA_P
24
21,535 
Comparisons - CERs should be used over factors when available. CERs predict costs more accurately than factors and allow for a larger range.  Aggregate CERs should be used over CERs for a single cost element when available.  If a CER is not available, a factor may be an appropriate primary methodology if no better methodology is available in the allotted time.  


ALTERNATE CERs/FACTORS

MAD
CoV 

SE/PM + Data CER

55.9%
89.5% 

Data Factor

999.5%
124.1% 

Description - Estimates Production Operational Site Activation cost as a percent of Production Prime Mission Product (PMP_P) cost. 
Limitations - The data range for PMP for this CER is $.4 to $126.5 (FY90, $M).  Therefore, we don't recommend using this equation to estimate programs with PMP values outside this range.  The factor has not been adjusted to reflect the impact of acquisition reform.  Adjustments can be made on an individual basis if warranted.

Also see Uses of Factors.

Statistics   (OSA_P) 

MEAN
MEDIAN
STD DEV
COEF VAR
#OBSV
LOW
HIGH
 

38.9
34.9
31.8
81.7%
12
2.4
92.0
 
Factor: OSA_P 
= (0.389) x (PMP_P), where 

PMP_P  =  Prime Mission Product (Production) 
Data Range (FY90, $M) 


LOW
HIGH 

PMP_P
361
126,518 

OSA_P
137
35,819 

Description - Estimates Production Common Support Equipment cost as a percent of Production Prime Mission Product (PMP_P) cost. 
Limitations - The data range for PMP for this CER is $.4 to $126.5 (FY90, $M).  Therefore, we don't recommend using this equation to estimate programs with PMP values outside this range.  Additionally, this factor is based on only five observations.  The factor has not been adjusted to reflect the impact of acquisition reform.  Adjustments can be made on an individual basis if warranted.

Also see Uses of Factors.

Statistics   (CSE_P) 

MEAN
MEDIAN
STD DEV
COEF VAR
#OBSV
LOW
HIGH
 

8.1
0.7
16.3
201.2%
5
0.2
37.3
 
Factor: 

CSE_P
=
(0.081) x (PMP_P), where 

PMP_P
=
Prime Mission Product (Production) 
Data Range (FY90, $K) 


LOW
HIGH 

PMP_P
361
126,518 

CSE_P
82
980 

Description - Estimates Production Initial Spares cost as a percent of Production Prime Mission Product (PMP_P) cost 
Limitations - The data range for PMP for this CER is $.4 to $126.5 (FY90, $M).  Therefore, we don't recommend using this equation to estimate programs with PMP values outside this range.  The factor has not been adjusted to reflect the impact of acquisition reform.  Adjustments can be made on an individual basis if warranted.

Also see Uses of Factors.

Statistics   (SPRS_P) 

MEAN
MEDIAN
STD DEV
COEF VAR
#OBSV
LOW
HIGH 

13.5
10.5
16.4
121.5%
10
0.1
52.7 
Factor: 

SPRS_P
=
(0.135) x (PMP_P), where 

PMP_P
=
Prime Mission Product (Production) 
Data Range (FY90,$K) 


LOW
HIGH 
PMP_P

361
126,518

SPRS_ P
21
 13,324 


Description - Estimates Production cost for the sum of SE/PM plus Data as a function of two items: Production Prime Mission Product (PMP_P) cost and whether the production lot is the first (LOT1) or a later lot. 
Limitations - The data range for PMP for this CER is $.4 to $126.5 (FY90, $M).  Therefore, we don't recommend using this equation to estimate programs with PMP values outside this range.  See below for alternatives under Comparisons.  The CER has not been adjusted to reflect the impact of acquisition reform.  Adjustments can be made on an individual basis if warranted.

Also see Uses of CERs.

Statistics 

Adjusted R-square (ln space)
72.4% 

Standard Error (ln space)
0.64 

Mean Absolute Deviation (MAD) of % Error
55.9% 

Coefficient of Variation (se/mean)
89.5% 
The MAD indicates that the CER re-estimates its database within plus or minus 55.9 percent, on average. 
Data Range (FY90, $K) 


MEAN
MEDIAN
STD DEV
#OBSV
LOW
HIGH 

PMP_P
32,551
23,118
31,194
35
361
126,518 

SE/PM_P +
9,381
5,441
13,274
35
337
59,693 

DATA_P 
CER: 

SE/PM_P + DATA_P
=
3.404 * (PMP_P^0.728) * (2.371^LOT1), where 

SE/PM_P
=
System Engineering / Project Management Cost (FY90, $K) 

DATA_P
=
Data Cost (FY90, $K) 

PMP_P
=
Prime Mission Product (PROD) Cost (FY90, $K) 

LOT1
=
Production Lot (1st Lot = 1, Later Lots = 0) 
Comparisons - CERs should be used over factors when available. CERs predict costs more accurately than factors and allow for a larger range.  Aggregate CERs should be used over CERs for a single cost element when available.  If a CER is not available, a factor may be an appropriate primary methodology if no better methodology is available in the allotted time.  


ALTERNATE CERs/FACTORS
MAD

CoV 

ST&E + Data CER
55.9%      
89.5% 

SE/PM Factor 

176.7%
 
68.3%


Data Factor 

999.5%             124.1%

SE/PM/Test/Data Factors/CERs





Information on The CERs/Factors





Integration & Assembly (I&A)  =  0.173 * (PMP_D - I&A_D)





Training (Trng)  =  0.012 * PMP_D





Peculiar Support Equipment (PSE)  =  0.163 * PMP_D





System Test & Evaluation (ST&E)	  =  0.192 * PMP_D





System Engineering / Project Management (SE/PM)  =  0.519 * PMP_D





Data  =  0.133 * PMP_D





Operational Site Activation (OSA)	  =  0.163 * PMP_D





Common Support Equipment (CSE)  =  0.009 * PMP_D





Spares (SPRS)  =  0.085 * PMP_D





System Test & Evaluation (ST&E)  =  0.336 * (PMP_D^0.916)





System Engineering / Project Management  (SE/PM)  =  


1.950 * (PMP_D^0.833) * (1.827^SUBKR)





ST&E, SE/PM, & Data  =  4.963 * (PMP_D^0.798) * (1.287^SUBKR)





Integration & Assembly (I&A)  =  0.083 * (PMP_P - I&A_P)





Training (Trng)  =  0.015 * PMP_P





Peculiar Support Equipment (PSE)  =  0.031 * PMP_P





System Engineering / Project Management (SE/PM)	   0.268 * PMP_P





Data  =  0.087 * PMP_P





Operational Site Activation (OSA)   =  0.389 * PMP_P





Common Support Equipment (CSE)  =  0.081 * PMP_P





Initial Spares (Sprs)  =  0.135 * PMP_P  	








System Engineering / Project Management (SE/PM) & Data  =


3.404 * (PMP_P^0.728) * (2.371^LOT1)  	
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