	Technical Description of PRC Highway Transportation Cost Analyses	

Summary of Approaches Used
	The Commission’s method for estimating net savings for highway transportation contracts represents an extension of the Postal Service’s approach for estimating Saturday and Sunday cost savings for these contracts.  Under its approach, the Postal Service links percent reductions in costs with percent reductions in weekend cubic foot miles (CFM) using Commission accepted capacity variabilities by contract type.   The Commission uses the same approach to calculate weekday cost increases under the assumption that weekend volume diverted to weekday transportation requires the same amount of CFM as saved on weekends.  The net cost savings are then the weekend savings less the added weekday cost.      
	The Commission also provides an exploratory analysis, using the Postal Service’s TRACS data base, which considers cubic feet (CF) of mail transported as the final cost driver and the number of truck trips as the intermediate cost driver. Under this approach, the number of truck trips is a function of CF of mail, and costs are then, in turn, a function of truck trips.  Therefore volume changes affect costs indirectly through changes in the number of truck trips.  Using this method,  the Commission still accepts the Postal Service’s weekend estimate of costs, but adjusts the weekday cost increments according to a new set of composite variabilities estimated from the TRACS analysis.[footnoteRef:1]      [1:   The number of truck trips is used as a proxy for CFM in the analysis.  In particular, if truck trips and CFM  vary in proportion, as expected under given route structures and technologies (truck size and accompanying operating costs), then the estimated variabilities are not affected.  ] 


Method Used to Estimate Transportation Savings using Cubic Foot Miles as the Cost Driver
	The Commission’s estimate of net cost savings using the CFM cost driver relies on the Postal Service’s method of calculating transportation savings by contract type, separately for Saturday and Sunday.  The Postal Service’s method  is summarized as the following on page 45 of USPS-T-6:  
	∆Ci  = εci *(∆Capacityi /Capacityi)*Ci,
where:
	∆Ci  = weekend cost savings for contract type i (Saturday or Sunday) 	∆Capacityi/Capacityi = percent capacity change for contract type i                                             	εci  = capacity variability for contract type i                                                                                                                                                                  	Ci = Baseline cost for contract type i (Saturday or Sunday).   
Cubic foot miles (CFM) is the capacity measure for the analysis.  This formula is  applied to estimate savings by contract type, separately for Saturdays and Sundays, using previous research establishing CFM (capacity) variabilities.  All capacity variabilities are less than one, indicating scale economies in transportation.   
	It is important to note that if capacity is reduced to zero, then         ∆Capacityi /Capacityi = 1 and ∆Ci  = εci *Ci,  which is just the standard volume variable cost expression, using capacity as the cost driver instead of volume.  Therefore,  it is clear that the Postal Service’s cost savings estimate is equal to the product of CFM-related marginal costs and the weekend CFM saved.  This costing method is fully consistent with current volume variable costing practice.  The only difference is that marginal costs are applied only to the saved and not the entire amount of CFM. [footnoteRef:2]   [2:    The cost savings formula can be rewritten as ∆Ci  = εci *( Ci /Capacityi)*∆Capacityi  =  MCi*∆Capacityi   from εci  =  MCi*( Capacityi /Ci).  
] 

	The Commission also notes that this method of calculating cost effects only provides a first order approximation of the true cost savings, except when the cost function is linear.  In all other cases, the cost decrement from reduced weekend CFM can be calculated by summing the infra-marginal costs applicable to the units of CFM saved.  The first order approximation uses the current marginal cost as a proxy for the average of these marginal costs. [footnoteRef:3]         [3:   The average of these marginal costs is more commonly termed the average incremental cost.  So multiplying the capacity change by the average incremental cost produces the true cost savings.  ] 

	Following the Postal Service’s method, the Commission calculates weekday capacity-related cost increments, subject to the restriction that the weekday increases in CFM are equal to the weekend savings.  First, note that the weekly cost change for contract type i (∆Ci), is just ∆Cit, the cost change for contract type (i) on day (t),  summed from t = 1 to 7: 
	∆Ci = ∑∆Cit  
	      ≈ εci*∑(∆CFMit /CFMit)*Cit. 						(1)
Now let ∆CFMij > 0 denote the capacity savings on any given day (j) (Saturday or Sunday) resulting from no delivery or outgoing processing on that day.  Then  ∆CFMij = -∑∆CFMit,  t ≠ j , denotes the restriction that all savings are added back on other days (except the remaining weekend day).   The estimated weekly net savings from diverting CFM on day J to other days can then be restated as: 
	 ∆Ci  ≈ εci*(∆CFMij/CFMij)*Cij  + εci*∑(∆CFMit /CFMit)*Cit, t ≠ j,	(2)
subject to:
	∆CFMij  = -∑∆CFMit, t ≠ j. 						
	The Commission assumes in its scenario that all extra trips on weekdays occur on Tuesday for Inter Area and Inter Cluster contracts, and on Monday for the remaining contract types.  The one day delay for Inter Area and Inter Cluster contracts accounts for the extra time required to move the added Monday collected and processed mail through the system, as evident from the following data.   
					      Table 1 
	                        Distribution of FY 2009 Daily Highway Contract Costs 

	                                         from Saturday through Tuesday
	

	TYPE
	Saturday
	Sunday
	Monday
	Tuesday

	INTER AREA
	$84,701,891 
	$68,289,701 
	$23,692,592 
	$88,665,097 

	INTER CLUSTER
	$27,126,365 
	$20,948,366 
	$14,992,006 
	$28,658,462 

	INTER P&DC
	$14,483,721 
	$9,528,169 
	$13,704,691 
	$15,919,750 

	INTRA BMC
	$40,744,420 
	$36,759,828 
	$40,132,686 
	$43,846,325 

	INTRA CSD
	$11,373,161 
	$2,383,040 
	$11,468,944 
	$12,525,409 

	INTRA P&DC
	$140,532,230 
	$40,652,333 
	$142,510,835 
	$158,973,687 



	    Source:  USPS-LR-N2010-1/8.
	These particular set of assumptions allow the Commission to simplify the estimated net savings calculation.  In particular, the above restriction simplifies to ∆CFMij  = -∆CFMik,  where day k = Monday, Tuesday.  Then substituting the restriction into (2) gives: 
       	∆Ci  ≈ εci*(∆CFMij/CFMij)*Cij  - εci*(∆CFMij /CFMik)*Cik
   	       ≈ εci*Cij*(∆CFMij/CFMij)*[1 - (CFMij /CFMik)*(Cik/Cij)]		(3)	
The expression shows that net cost savings related to mail diverted from Saturday or Sunday transportation to the week is equal to the Postal Service’s savings,  εci*Cij*(∆CFMij/CFMij), less the added weekday cost.  The added weekday cost shown as a factor of weekend savings is indicated by, (CFMij /CFMik)*(Cik/Cij), the product of the CFM and cost ratios.    	
	The Commission calculated the cost ratios directly from data provided by the Postal Service. [footnoteRef:4]  The CFM ratios were estimated by calibrating a constant elasticity (variability) cost function with the calculated cost ratios and given variabilities.  To demonstrate the calibration, note that daily costs for contract type (i) can be written according to the following constant elasticity (variability) function Ci = bi*(CFMi)εci .   Thus the specific day (k) and (j) values can be calculated from Cik = bi*(CFMik)εci  and Cij = bi*(CFMij)εci .   Dividing the former by the latter yields the following calculation for the cost ratio Cik/Cij  = (CFMik/CFMij)εci.    However knowing the cost ratios, the equation can be converted to CFMij/CFMik  = (Cik/Cij)-1/εci  to solve for the needed CFM ratios.  Finally, substituting the last expression for CFMij/CFMik in (4) shows the net cost savings from diverting day j transportation as:    [4:  USPS-LR-N2010-1/8.] 

∆Ci ≈ εci*Cij*(∆CFMij/CFMij)*(1 - (Cik/Cij)(1-1/εci))				                                   
      ≈ ∆Cij*(1 - (Cik/Cij)(1-1/εci)).						(4)
This is the expression the Commission used to calculate net savings by contract type. [footnoteRef:5]   [5:   The cost values provided by the Postal Service are annualized values for each day,  so the cost savings represent annual savings from diverting weekend mail to weekday transportation.  The calculation was performed separately for Saturday and Sunday transportation by contract type.  The two estimates for each contract type were then summed to estimate total annual savings from weekend volume diversion by contract type.     ] 

	 The influence of scale effects on the net cost impact can be readily demonstrated with this last expression.   If εci = 1 from constant returns to scale, then  1 = (Cik/Cij)(1-1/εci) and net cost effects are zero.  If  εci < 1 indicating scale effects, then the term 1 - 1/εci is negative, which means that the value for   (Cik/Cij)(1-1/εci)  declines as the ratio Cik/Cij increases.  Since 1 = (Cik/Cij)(1-1/εci)  when Cik/Cij  = 1, then the term (Cik/Cij)(1-1/εci)  must be fractional for cost ratios greater than one, and above one when ratios are less than one.  Accordingly, scale effects yield net cost savings with the former, and net cost increases with the latter.  Possible values for 1 - (Cik/Cij)(1-1/εci) are illustrated below for a range of capacity variabilities and cost ratios.  The positive (negative) values indicate net savings (cost increases) per dollar of Saturday or Sunday savings.  Note that as explained above,  there are cost savings when the day k cost (Monday or Tuesday) is higher than the day j cost (Saturday or Sunday).  However, the reverse occurs when the former is less than the latter.   



                
	 					Table 2					
	Capacity Variabilities
	Day (k) to Day (j) cost ratios  

	
	0.5
	0.75
	1
	1.25
	1.5

	0.5
	-1.000
	-0.333
	0.000
	0.200
	0.333

	0.6
	-0.587
	-0.211
	0.000
	0.138
	0.237

	0.7
	-0.346
	-0.131
	0.000
	0.091
	0.160

	0.8
	-0.189
	-0.075
	0.000
	0.054
	0.096

	0.9
	-0.080
	-0.032
	0.000
	0.024
	0.044

	1
	0.000
	0.000
	0.000
	0.000
	0.000



On balance, the Commission calculates net savings in total, reflecting scale effects, because all capacity variabilities are less than one and most of the Saturday/Sunday/contract type cost ratios are greater than one.      

Method Used to Estimate Transportation Savings using Cubic Feet of Mail as the Cost Driver
The Commission developed an alternate method to estimate savings using  cubic feet of transported mail as the cost driver.  This method recognizes that costs are ultimately affected by the amount of transported volume.   In general,  changes in CF of transported mail can be expected to cause CFM to vary through changes in the number of truck trips.  The latter can be expected to vary in the same direction as volume because of service-related concerns.   To verify this proposition, using TRACS data, the Commission tested log-log models of the following general form for each contract type: [footnoteRef:6] [6:   Data were segmented according to Intra-SCF, Intra-BMC, Inter-SCF and Inter-BMC from TRACS.   Observations from four different years (FY 2005, FY 2008, FY2009 and FY Y2010) by quarter and day of the week were included in the analysis.  Thus there were 113 observations to test for each of the four models.  The specification also included year- specific dummy variables, not shown above, to test for any trends in the data.  ] 

 ln(Nit) = ln(a) + εni*ln(CFit) + eit,
where: 
	Nit  = the number of truck trips for contract type (i) for observation (t)                   	εni  = the trip frequency elasticity for contract type (i) with respect to CF  	CFit  = cubic feet of transported mail for contract type (i) for observation (t).
The Commission estimated statistically significant trip elasticity values for all contract types, corroborating expectations.    
   	   Using results from this analysis, the Commission constructed a set of composite variabilities by multiplying the Postal Service provided capacity variabilities with the corresponding trip variabilities.  The composite variabilities measure the ratio of the percent change in costs to the percent change in CF of volume.   These variabilities were used to estimate new savings estimates by contract type using the same procedure described above. [footnoteRef:7]     [7:   In original form, the log-log function indicated above converts to the constant elasticity function  Ni = ai*(CFi) εni .                     Assume CFM is proportional to trips  according to CFMi = ki*Ni so that CFMi = ki*ai*(CFi) εni.   Then substituting for CFMi in the constant elasticity function Ci = bi*(CFMi)εci yields Ci = bi*(ki*ai)εci *(CFi)εci*εni,  indicating cost as a direct function of cubic feet of volume.   The product of the capacity variability and the trip variability εci*εni  (the CF of volume variability) is the composite variability used in the analysis.     ] 

			 	 		Table 3  
	
	Capacity
	Trip 
	Composite

	Contract Type
	Variabilities
	Variabilities
	Variabilities

	 INTER AREA
	91.3%
	68.56%
	62.60%

	 INTER CLUSTER
	90.4%
	68.56%
	61.98%

	 INTER P&DC
	84.1%
	66.79%
	56.17%

	 INTRA BMC
	98.3%
	57.14%
	56.17%

	 INTRA CSD
	70.6%
	109.60%
	77.40%

	 INTRA P&DC
	70.2%
	109.60%
	76.96%
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