








































IDENTIFICATION OF NEW PRODUCT FOR EVALUATION 

PEM. 
Flow Chart 

Before the PEM process can begin, the ATRC must identify a new product for evaluation. 
This is largely an internal ADOT process dependent on a variety of decision-making 
criteria. Typically, the process involves reacting to one of the numerous product approval 
applications that are received annually by ADOT. 

Prior to using PEM, the ATRC (or the analyst) should decide how they intend to use PEM 
forecast of net economic benefits. The distinction between evaluating a product for 
further testing by ADOT and purchasing the product outright for immediate use implies 
different standards for judging the model's forecast. A proto-type product with limited 
field experience, for example, might have to demonstrate a relatively high $robability of 





PEM STEP 1 

PEM 
Flow Chart 

In step 1 of PEM, the user is asked to identify the roadway characteristics and highway 
user cost and ADOT policy data that will be used in the cost benefit analysis. This data 
is used to set the physical framework and default user cost values for the analysis (for a 
complete listing of the variables in each category, refer to the User's Guide). It is 
important to carefully prepare the inputs for these variables, since inaccurate entries at this 
stage can significantly impact the model's benefit forecasts. The following two sections 
describe the data needed for this step and the potential sources for obtaining it. 









PEM STEP 2: COMMON PRODUCT ATTRIBUTES 

PEM 
Flow Chart 

Identify Common Product Attributes 

In step 2 of PEM, the user identifies common product attributes which refer to the 
standard qualities or features of a product that are used in the cost-benefit analysis. The 
main task of the analyst, at this point in the PEM process, is to develop a Base Case, or 
the set of values for common product attributes that are associated with the current 
product. Once these values are established, the analyst can then use PEM to compare the 
set of values of common product attributes associated with the new product to determine 
whether it produces net economic benefits. 













PEM STEP 3: SPECIFIC PRODUCT ATTRIBUTES 

PEM. 
Flow Chart 

Identify Specific Product Attributes 
I Menwser 

- 

In step 3 of PEM, the user identifies the specific product attributes associated with a given 
product. Like common product attributes, they refer the qualities or characteristics that 
are used in the cost-benefit analysis, but in this case, they refer to the unique properties of 
a product that are not necessarily found in all products. For example, pavement materials 
share many common product attributes, such as unit price and product life cycle, but they 
also have specific attributes that affect the smoothness of the pavement, a trait that can be 









PEM STEP 4 

PEM 
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In PEM Step 4, the user assesses the degree to which a new product's attributes will lead 
to a measurable change in metrics and forecasts the potential variation of that change. To 
deal with the uncertainty surrounding new product performance, the analyst places 
probability ranges around each variable subject to real-world fluctuation based on both 
objective and subjective data sources, which leads to a more accurate forecast of the 
potential economic benefits stemming from a new product. This section presents the 
background on the Risk Analysis Process (RAP) and how it is applied in the Cost-Benefit 
framework of PEM. 





Figure 2.2: Sample of a Data Sheet for the Risk Analysis Process 

Annual Training and Equipment Costs 
(Annual $) 

Probability ranges need not be normal or symmetrical -- that is, there is no need to 
assume the bell shaped normal probability curve. The bell curve assumes an equal 
likelihood of being too low and being too high in forecasting a particular value. It might 
well be, for example, that additional training and equipment costs, as presented in Figure 
2.2, are more likely to exceed the median estimate than to not attain it. The RAP process 
places no restrictions on the degree of "skew" in the specified ranges and thus maximizes 
the extent to which the Risk Analysis reflects reality. 

Although the computer program will transform all ranges into formal "probability density 
functions", they do not have to be determined or presented in either mathematical or 
graphical form. All that is required is the entry of upper and lower limits of an 80 percent 
confidence interval in the Data Sheets. The risk analysis software will then use numerical 
analysis to translate these entries into a uniquely defined statistical probability distribution 
automatically (see Figure 2.3). This liberates the non-statistician from the need to 
appreciate the abstract statistical depiction of probability and thus enables administrators, 





MONTE CARL0 SIMULATION: 

A WAY TO COMBINE PROBABILITIES 

Figure 2.4: Monte Carlo Simulation: A Way to Combine Probabilities 













































































Table 3.1 - Matrix of Factors for Vehicle Operating Costs 

27 The speed cycling range is fixed as 5 MPH above and below the average speed. 
This is consistent with traditional cost methodologies. 

28 The cycling rate is calculated based on the volume to capacity ratio for the 
roadway. 

29 The pavement condition effect is applied as a single factor to the final operating 
cost value. This is consistent with data generated using the MicroBENCOST 
relationships and is also supported by the HERS relationships. 













Figure 3.4 describes the relationship between Current Products in Use, Annual Increase in 
Products, Products at first Year of Steady State, Years to Steady State, Steady State Product 
Growth, and how they are utilized to describe the base case and new product case. 

Figure 3.4 Base Case and New Product Demand over a 25 Year Analysis Period 
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Figure 5.3: Mmte &lo Simulation: A Way to Combine Probabilities 

MONTE CARL0 SIMULATION: 

A WAY TO COMBINE PROBABILITIES 











STRUCTURE AND LOGIC DIAGRAM: IMPACT OF 
RETROREFLECTIVITY ON HIGHWAY USER COSTS 
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