ANALYTICAL SUPPORT FOR PRIORITIZING STATE HIGHWAY PLANS
The following document is a synthesis of multiple project display methods to augment the system of prioritizing state highway plans.  These methods provide multiple options to compare and contrast the different project scoring possibilities. The following graphs are based on a Microsoft Excel workbook provided by Chap Tucker, Policy and Planning Manager for the Virginia Department of Transportation, Transportation and Mobility Planning Division.    This document is organized in five parts:  Project selection by jurisdiction, Comparison of Project Scores, Examination of Range of Project Scores, Comparison of Criteria Weights, 

1. Project Selection by Jurisdiction


The following figure gives a visualization of seeing projects across two different dimensions: 1) cost effectiveness, which is not a part of the final project score, and 2) the total project score.  Further, the points on the scatter plot are categorized based on the jurisdiction the project serves.  This figure is useful because it enables a straight forward way of examining where most projects are serving and how effect the projects are relative to other projects. 
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Figure 1.  Cost Effectiveness v Total Project Score.  14 March 2005. Richmond district characterization of cost effectiveness and the total project score.
2.  Comparison of Project Scores:
The purpose of the display method is to graphically illustrate scores for metrics of each goal for each project individually.  These radar charts display a footprint of the scoring results.  Looking at the radar charts, the user can visually compare the scoring footprints of many individual projects simultaneously. The shape of each graph display how each variable is weighted compared to other products  This allows the decision makers to quickly see which projects fit in to which category for example if environmental considerations  contribute the most to the score or if level of service has a higher value.  They also allow the user to quickly compare one attribute of a project to the same attribute on another project.
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Figure 2.  Project Score footprint analysis.
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Figure 3:  Key for Proejct Score Footprint analysis

3. Examination of Range of Project Scores.
The following are the calculations of the mean, min, max, and median of each of the scores for the projects in the Richmond district.  This allows the decision maker to compare the value of each variable.  These variables allow the decision maker to determine if one of the variables is contributing to the score or not.  If there is a low spread in the values this can be seen that this variable is not as significant a variable with a large spread over the projects.

	 
	Mean
	Maximum
	Minimum
	Median

	2003 LOS
	0.3623
	0.73
	0.15
	0.44

	2003 VC
	0.3452
	0.73
	0.07
	0.29

	Flow Rate
	0.4495
	0.73
	0.07
	0.44

	Access
	0.1095
	0.73
	0
	0

	Accident Rate
	0.9385
	1.38
	0.14
	0.97

	STRAHNET/ Evacuation
	0.0279
	0.92
	0
	0

	Inadequate Geometrics
	0.0000
	0
	0
	0

	# Heavy Trucks
	0.5468
	0.9
	0.09
	0.54

	Unemployment Rate
	0.0245
	0.54
	0
	0

	Environmental issues
	0.5791
	0.75
	0.21
	0.54

	Stay in R/W
	0.3636
	0.75
	0
	0

	Include HOV, Bike/Ped other modes
	0.3939
	0.5
	0
	0.5

	Bridge Sufficiency Rating
	0.0485
	0.5
	0
	0

	Cost Effectiveness (cost/vmt)
	0.2455
	0.5
	0.05
	0.25


The following charts show the variance of the scores across all 66 projects and 15 categories.

This chart displays the min, mean, and max of each of the scores in the categories.  As you can see the spread on the STRHNET/Evacuation  and Inadequate Geometrics have a low spread of in the score showing a low contribution to the decision making process.
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Figure 5: This chart displays the max, min and median of the scores and a trend line connection the points.  14 March 2005
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Figure 6:  This is the same as the first chart but with different methods of displaying the variables spreads.
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Figure 7: This chart displays the max, min and mean of the scores without a trend line connection the points.  14 March 2005
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Figure 7: This chart displays the max, min and median of the scores without a trend line connection the points.  14 March 2005
4.  Comparison of Criteria Weights

This is sensitivity analysis each of the first 15 projects it provides seven different weighting methodologies of the criteria as can be seen in the chart below.  This analysis provides the ability to see if changing the weights will change the ranking of the projects.   This could be expanded all the project and allow for a sorting of the projects based on the new weights.
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Figure 8  This displays the min max and median of the 7 different weighting scenarios for each of these projects. 
	
	1
	2
	3
	4
	5
	6
	7

	Mobility and Connectivity
	29%
	35%
	60%
	10%
	10%
	47%
	23%

	Safety/Security
	23%
	35%
	10%
	60%
	10%
	23%
	47%

	Economic Development
	18%
	10%
	10%
	10%
	60%
	10%
	10%

	Community and Environmental Preservation
	15%
	10%
	10%
	10%
	10%
	10%
	10%

	System Management and Preservation
	15%
	10%
	10%
	10%
	10%
	10%
	10%

	Multimodalism
	0%
	0%
	0%
	0%
	0%
	0%
	0%

	
	100%
	100%
	100%
	100%
	100%
	100%
	100%


Table 1:   This table lists the 7 different weighting scenarios that were used in the above sensitivity analysis

5.  Project Comparison Based on Accident Rate, Flow Rate, and Cost.

GOAL: To enable quick comparison of projects with a subset of metrics
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[image: image10.emf]Project Comparison with Accident Rate, Flow Rate and Cost Effectiveness
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Cost Effectiveness (2)

		Cost Effectiveness

		ID		Cost		2004 AADT		Length		Cost Effectiveness		Percentile		Points																										Flow Rate		Accident Rate		Cost Effectiveness						Flow Rate		Accident Rate		Cost

		2040007		3400		1,627		2.87		728.1309093713		40		4																										0.06		74		728						0.06		74		3400

		2040009		120600		25,968		11.18		415.4004874032		50		5																										0.63		349		415						0.63		349		120600

		2040010		23400		36,685		2.4		265.7762028077		60		6																										0.89		211		266						0.89		211		23400

		2040011		11600		47,715		0.53		458.6983643054		50		5																										1.18		403		459						1.18		403		11600

		2040013		39200		34,205		6.11		187.5664945951		70		7																										0.81		214		188						0.81		214		39200

		2040015		25900		8,666		3.02		989.6329264248		30		3																										0.31		233		990						0.31		233		25900

		2040016		4200		24,222		0.92		188.474006742		70		7																										0.56		48		188						0.56		48		4200

		2040017		36400		25,644		3.27		434.0780873088		50		5																										0.54		140		434						0.54		140		36400

		2040018		12800		46,057		1.2		231.5970789818		70		7																										1.01		506		232						1.01		506		12800

		2040019		97000		69,546		6.69		208.4843501545		70		7																										1.12		463		208						1.12		463		97000

		2040020		59200		11,923		7.21		688.6537203645		40		4																										0.58		356		689						0.58		356		59200

		2040021		26300		11,405		2.81		820.6427536153		40		4																										0.45		481		821						0.45		481		26300

		2040022		17600		8,509		1.81		1142.7614180371		30		3																										0.34		388		1143						0.34		388		17600

		2040024		49700		28,082		10.62		166.6494316953		70		7																										0.49		59		167						0.49		59		49700

		2040025		65700		58,918		4.66		239.293805736		60		6																										1.17		304		239						1.17		304		65700

		2040027		10800		10,871		1.43		694.7334700071		40		4																										0.39		299		695						0.39		299		10800

		2040028		10500		16,467		1.32		483.0597834788		50		5																										0.71		107		483						0.71		107		10500

		2040030		4800		6,907		0.76		914.4041513948		30		3																										0.33		559		914						0.33		559		4800

		2040032		28900		8,942		3.56		907.8480796343		30		3																										0.32		222		908						0.32		222		28900

		2040033		10000		5,598		7.83		228.1420521925		70		7																										0.24		83		228						0.24		83		10000

		2040034		2100		8,132		0.64		403.4985243483		50		5																										0.38		131		403						0.38		131		2100

		2040036		9100		6,037		2.54		593.4532326245		40		4																										0.29		81		593						0.29		81		9100

		2040037		7700		5,965		2.83		456.1354663097		50		5																										0.25		79		456						0.25		79		7700

		2040039		6000		1,999		5.04		595.5358631697		40		4																										0.08		79		596						0.08		79		6000

		2040040		25100		6,714		7.36		507.9425211434		50		5																										0.28		233		508						0.28		233		25100

		2040043		2500		7,377		0.35		968.2604233235		30		3																										0.31		128		968						0.31		128		2500

		2040044		8100		5,555		5.88		247.9839820717		60		6																										0.23		169		248						0.23		169		8100

		2040045		26800		22,260		2.59		464.8468260328		50		5																										0.53		119		465						0.53		119		26800

		2040049		38600		10,744		10.89		329.9084392972		60		6																										0.45		118		330						0.45		118		38600

		2040050		15300		8,080		1.94		976.0641012555		30		3																										0.37		103		976						0.37		103		15300

		2040052		64600		9,947		17.45		372.1730904453		50		5																										0.39		86		372						0.39		86		64600

		2040055		28100		10,707		3.16		830.5225612488		30		3																										0.46		411		831						0.46		411		28100

		2040057		3800		4,234		2.89		310.5524073532		60		6																										0.22		426		311						0.22		426		3800

		2040059		21600		10,478		5.25		392.6594497314		50		5																										0.38		111		393						0.38		111		21600

		2040060		47900		45,513		3.8		276.9596194031		60		6																										1.1		273		277						1.1		273		47900

		2040063		7000		10,270		0.29		2350.3340832018		10		1																										0.96		655		2350						0.96		655		7000

		2040064		17800		26,138		1.62		420.3708899299		50		5																										0.63		587		420						0.63		587		17800

		2040065		6300		7,908		0.76		1048.2389585496		30		3																										0.37		21		1048						0.37		21		6300

		2040066		37200		9,483		11.33		346.2320598043		60		6																										0.45		168		346						0.45		168		37200

		2040067		62100		29,490		5.25		401.1044906264		50		5																										0.71		281		401						0.71		281		62100

		2040070		11700		8,807		1.57		846.1711478782		30		3																										0.47		471		846						0.47		471		11700

		2040072		4800		19,262		0.57		437.18474881		50		5																										0.93		633		437						0.93		633		4800

		2040073		12200		18,473		1.31		504.1399393297		50		5																										0.8		406		504						0.8		406		12200

		2040074		15300		13,965		1.34		817.6090546195		40		4																										0.94		351		818						0.94		351		15300

		2040075		6100		9,888		1.85		333.4645324937		60		6																										0.39		150		333						0.39		150		6100

		2040076		400		31,718		0.26		48.5043678183		100		10																										1.13		66		49						1.13		66		400

		2040077		5900		1,870		4.31		732.0371725995		40		4																										0.07		59		732						0.07		59		5900

		2040080		2900		17,911		0.33		490.6414375456		50		5																										0.96		289		491						0.96		289		2900

		2040081		17800		15,064		2.64		447.585252418		50		5																										0.89		573		448						0.89		573		17800

		2040082		12000		5,170		1.81		1282.3663934514		20		2																										0.31		376		1282						0.31		376		12000

		2040083		2000		4,777		0.25		1674.6912288047		20		2																										0.28		593		1675						0.28		593		2000

		2040084		30200		12,110		3.7		674.0018300712		40		4																										0.66		251		674						0.66		251		30200

		2040086		16500		1,192		12.68		1091.6626087693		30		3																										0.05		110		1092						0.05		110		16500

		2040092		800		2,357		0.12		2828.4542497525		0		10																										0.16		398		2828						0.16		398		800

		2040096		10500		2,398		8.33		525.6481241371		50		5																										0.17		238		526						0.17		238		10500

		2040097		6800		4,276		5.33		298.3623417583		60		6																										0.2		195		298						0.2		195		6800

		2040099		17800		12,391		2.18		658.957115219		40		4																										0.55		41		659						0.55		41		17800

		2040102		23400		14,283		8.91		183.8733197691		70		7																										0.56		97		184						0.56		97		23400

		2040106		18100		19,535		2.21		419.2498207765		50		5																										0.47		96		419						0.47		96		18100

		2040107		35700		9,009		4.75		834.2534658324		30		3																										0.36		136		834						0.36		136		35700

		2040112		47200		14,294		9.3		355.0628807335		60		6																										0.4		84		355						0.4		84		47200

		N1		148300		22,003		9.9		680.8070708448		40		4

		N2		35000		9,682		1.3		2780.7350674527		10		1

		I1		6000		39,824		N/A		150.6629168341		80		8

		I2		2000		43,685		N/A		45.7823051391		100		10

		I3		30000		36,862		N/A		813.8462373176		40		4
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