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The EXCEL workbooks, and WORD files that are discussed in this library reference and that are stored on the CD that is attached to this library reference are as follows:

Scan rules.xls
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I.  Introduction

This library reference is provided by Witness Stevens (USPS-T-15) in response to Advo/USPS-T15-1 - 4.  It documents the assignment of times generated from differencing valid barcode scan pairs to time pools as shown in USPS-LR-K-79.  This library reference provides the rules and algorithms that explain the process.  

II. Using Barcode Scan Pairs to Construct Time Pools 

USPS-LR-K-79 provides the dataset MDCD.ARCHIVE.SUBSET.V4MASK.DATA, which contains over 1.3 million records of individual barcode scans taken by the carriers who participated in the study.  Each record lists the route-ZIP, scan-ZIP, and route number of the route where the scan was taken, the date on which the scan was recorded, and the 2- or 3-digit barcode number of the scan.  Each barcode number defines a carrier function, such as entering a route section, initiating a large-parcel delivery, leaving a route section, or finishing the parcel delivery.  There are 36 such barcodes, and these are listed, along with the functions they define, in the file called BARCODE.SCANS.XLS. 

The scanning dataset MDCD.ARCHIVE.SUBSET.V4MASK.DATA is read into the SAS program CPFINAL.SAS, along with two other files:  MDCD.SCAN6.TEXT, and MDCD.WEIGHTS.MASKZIPS.DATA. SCAN6.TEXT lists all possible valid pairings of barcodes obtained from BARCODES.SCANS.XLS. The activity or possible activities defined by each barcode pair is listed next to the second of the two barcodes.  For some sequences, only one activity is possible.  For example, in line 1 of SCAN6.TEXT, barcode 18 (clock to street), followed by barcode 25 (leave office) defines only the activity “Prep,” which is time the carrier spends preparing to do street work, while still located at the office prior to leaving for the street, or while at the office after returning from the street.  

For some sequences, more than one outcome is possible. LR-K-79 in its Appendix defines in general how the elapsed times that are recorded for the SCAN6.TEXT barcode sequences are assigned to time pools. It does not provide a clear construction of the time pool allocation when the assignment to a time pool cannot be exclusively determined from the barcodes in question.  For the most part a sequenced barcode scan pair provides enough information to define the allocation of the elapsed time into a time pool.  For some scan pairs, more situational data are needed to properly assign the time.  SCAN RULES.XLS provides a decision tree that details this step more acutely than SCAN6.TXT.  The table provides the first and second barcode in the sequence.  If the sequence is unambiguous, the single valid time pool is selected.  If the allocation to time pool is situational, resulting in multiple assignments, the table provides the algorithm that details the decision process and the assignment time pool is labeled ‘SPLIT’.   If only two options are plausible then the alternate choice is provided in the alternate time pool column. Sometimes the barcodes are a valid scan sequence in only limited situations; in other situations, the sequence is invalid.  In those invalid instances the alternate time pool chosen is ‘NA’.  Moreover, for all scan pairs not listed in the file, the ’NA” time pool is the default.  See the next section for some illustrative examples.


One situation is not detailed in SCAN RULES.XLS.  This situation relates to the ‘Travel to and From the Route’ time pool, which gets reallocated in the SAS program to PREP or TOFROM.  This procedure is necessary when it is clear that an ‘Arrive or Leave Office scan’ has been omitted.  A typical sequence illustrative of this situation is the following:  Clock to Street followed by a Begin Route Section.  The time in between the selected scans is possibly both PREP and TOFROM or one or the other.  For those situations the time is labeled ‘TRAVEL’. Here is the algorithm applied in SAS for splitting ‘TRAVEL’:

If Prep + ToFrom > 0 then reallocated TRAVEL proportionally to each (based on time in each pool).  

This means that if Prep = 0 and TOFROM > 0 then TRAVEL goes to TOFROM.  

The reverse is also true – if Prep > 0 and TOFROM = 0 then TRAVEL goes to PREP only.

If Prep + ToFrom = 0 then assign TRAVEL to TOFROM only
III.  Some Examples from SCAN RULES.XLS 


Below is an excerpt from SCAN RULES.XLS.  In the first instance, a Clock off Lunch scan is followed by a Finish NDCBU scan.  Clearly this sequence is valid; however, the question is the allocation of the time.  If the carrier was delivering mail prior to lunch, then the time elapsed is obviously ‘Delivery’.  On the other hand if the carrier was not in a route section prior to lunch, then the allocation of the elapsed time is uncertain and undefined and appropriately is assigned to ‘NA’.  

Another situation is presented in row 4.  For this pairing, a ‘Clock off Lunch’ is followed by an ‘Arrive Deviation Park Point’.  The assignment of the elapsed time is completely reflective of the carrier’s activities before ‘Clocking to (on) Lunch’.  Because there are multiple scenarios and outcomes, the time pool is labeled ‘SPLIT’ and the algorithm box explains how the SAS does the allocation.  The use of these algorithms with the provided roadmap in LR-K-79’s Appendix will allow the replication of the process to move elapsed times from barcode sequences into time pools.
	BARCODE1
	BARCODE2
	BARCODE1  NUMBER
	BARCODE2  NUMBER
	Time Pool
	Alternate Time pool
	ALGORITHM

	CLOCK OFF LUNCH
	FINISH NDCBU SECTION
	63
	223
	NDCBU
	NA
	If in section, then Delivery, if not in section then NA

	CLOCK OFF LUNCH
	FINISH CENTRAL/APARTMENT SECTION
	63
	230
	CENTRAL
	NA
	If in section, then Delivery, if not in section then NA

	CLOCK OFF LUNCH
	FINISH VIM SECTION
	63
	247
	VIM
	NA
	If in section, then Delivery, if not in section then NA

	CLOCK OFF LUNCH
	ARRIVE DEVIATION PARK POINT
	63
	254
	SPLIT
	 
	If in section then Delivery, If after Leave Office then TO/FROM, if after End Section or after Activity outside section then DDTravel,  If in activity then NA
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