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INTRODUCTION COST MODEL

Parametric cost models can be used by designers and project managers to OTAS = $20M 30(S/G) D(A.7) 9.(-0.5) T(-0.25) a(-0.027) (Y-1960)
compare cost between major architectural cost drivers and allow high-level
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related concepts. The NASA Marshall Space Flight Center has developed a 5- Model explains 93% (Adjusted R2) of the cost variation in the OTA database
parameter cost model that explains 93% (Adjusted R2) of the cost variation In
a database of 46 total ground and space telescope assemblies. This model can

Fitvalue 19.0 30.4 1.69 -047  -0.24  -0.0274

where:
S/IG =1 for Space Missions and 0 for Ground Telescopes.

be used to estimate the most probably cost for the Habitable Exoplanet D = Aperture Diameter
Telescope Assembly. A = Wavelength of Diffraction Limited Performance (UV is more expensive)
T = Operating Temperature (Cryo Is more expensive)
Y = Year of Development (Cost reduces by 50% approx. every 25 years)
DISCLAIMERS NOTE.
Parametric cost models cannot predict the cost of a future system. They are * Model predicts ONLY the MOST PROBABLE or 50% cost.
backward looking. They describe how historical system costs vary as a * The prediction uncertainty is 45%.
function of cost estimating relations (CERS) - the most important factors that » Thus to get the 84% most probably cost, multiply by 1.45X.
drive cost. The only forward prediction that a cost model can make Is to
provide guidance as to how the cost of a potential future system might scale : :
relative to an existing historical system. Furthermore, a parametric cost model Residual AnaIySIS
IS only as good as Its database. The fundamental challenge of cost modeling is The below graphic illustrates the residual error of the model. Each column
developing a parametric model that includes the most important CERSs. To do shows cost versus CER. The top row is the ‘raw’ database date. Row two is
this requires a database with sufficient samples and data diversity to yield after normalizing cost by diameter. Row three is after normalizing cost by
statistically meaningful results, and engineering judgment to interpret the wavelength. Row four is after including temperature and YOD normalization.
results. Finally, cost models are statistical. They only provide an estimate of And, row five Is after invoking ground to space multiplier.
the most likely or 50% probable cost +/- an uncertainty. womaties oot | ottt | ot et o
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DEFINITIONS
The MSFC multivariable model estimates the most likely cost for ONLY an R e T v« I TR S B S
Optical Telescope Assembly (OTA). Where an OTA is defined as the Ran e I A e - C T T P
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The MSFC OTA database contains information on 46 different cost,
programmatic and engineering parameters for 35 space missions with normal
Incidence optical telescopes or antenna; and 26 ground telescopes or radio OTACOST ESTIMATION EXAMPLE
antenna. The database consists of both conventional imaging telescopes and OTA cost can be estimated via two methods: using the model directly or using
non-imaging systems such as spectroscopic missions, LIDAR or radio antenna. model to compare relative cost with other OTAs (i.e. Hubble & JWST).
The cost model is developed by regressing over 18 combinations of 8 cost Foran OTA with: Relative Comparison Method
estimating relations (CERs) for 46 OTASs (26 Space and 20 Ground). Four * 4mdiameter ol Gost [FY17 §M] sl
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