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Executive Summary 

 

Although computers have improved the quality of real property assessment over the 

course of the past two decades and more, the pressure on property tax administrators continues to 

require even greater performance.  It is not just the accuracy of parcel assessment which must 

continue to improve; so also must techniques by which tax rolls are maintained in accurate and 

reliable form.  Typically the means by which to accomplish this has been through mass 

appraisal technologies and/or through regular checks against sales by various statistical 

approaches.  Trend analysis and iterative adjustments for equalization have been viewed as the 

cost-effective alternative to more frequent reassessments, despite the cogent arguments from 

many quarters for the latter as well.  Comprehensive municipal revaluations are expensive, and 

development of means by which to keep assessment rolls current and valid is well to be wished 

for.  

 

There is good reason to believe, however, that formulas to adjust assessment values, 

either individually or collectively, may be a task beyond the reach of economic science.  

Variables not only change, but change in their weighting.  Moreover, even if weighting could be 

achieved, it would have to accommodate to different economic situations from municipality to 

municipality.  It is one thing to come up with a formula by which to make changes; it is 

something else again to demonstrate that it will achieve reliability and validity in each 

assessment jurisdiction among the over 1,000 in the State of New York.  What perhaps deserves 

to be looked at more closely is what components of the real property tax base are subject to 

change, and what economic forces are at work in the nature of those changes.   

 

When that question is addressed, it becomes quite clear that it is really the land-value 

component, far more than the improvement component of the real property tax base, that is 

influenced by outside forces.  The improvement component of property parcels is far less 

subject to the mercurial vicissitudes of the economic environment.  Improvement values tend to 

decline (adjusted for inflation) due to their depreciation; land values in contrast, with few 

exceptions, tend to increase.  Moreover, the land values of property tax parcels are very much a 

function of larger politico-economic forces affecting whole neighborhoods and even regions; 

they are not the result of anything which any individual titleholder is able to do.  For this reason, 

when checking for accuracy or in analyzing regional trends, attention ought to be given primarily 

to the land component in evaluating any property tax base.   

 

This proposal is built on the capacity of geographic information system (GIS) computer 

technology to improve substantially upon the traditional comparative unit and base lot methods 

upon which so much of mass appraisal of real property has relied for the past several years.  

Instead it employs algorithms of spatial relationships developed in the disciplines of meteorology 

and geology.  These triangulation algorithms have the capacity to identify land value 

configurations with far greater facility and accuracy than has heretofore been achieved.  They 

also allow units of property assessment to be seamless in their analysis.  There is reason to 

believe that employing these approaches in the service of real property taxation and evaluation 

will be revolutionary in its implications.  And the proposal outlined in these pages suggests the 

ways by which it can be achieved.  It will demonstrate enormous potential cost savings, greater 

assessment and trending accuracy, and greater conformity with the principles of sound tax 

theory. 
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FRAMING THE PROJECT 

Background and Orientation 

Valuation of real property has often been called the Achilles heel of the property tax as 

employed in North America and almost everywhere else.1  It has led the public to hold this tax 

in low regard and even sometimes to call for its elimination.2   Yet assessors and appraisers 

have made giant gains in their ability to set the value of real property accurately.  It is not just 

that assessors are better trained today and that comparative data is more available by which to 

make the task easier.  Recent years have also seen the application of computer programs able to 

check the accuracy of assessments against sales data by various means not just after the fact but 

as a step in the assessment process itself.  But discrepancies in the accuracy of assessments has 

led to waning public acceptance of the property tax.  Conventional approaches employed to 

appraise property parcels are not held in sufficient regard to assure the general public that 

property tax administration is sound either in theory or in practice.  Techniques must be 

improved still more. 

 

From the standpoint of state administration also, momentous policy decisions rest upon 

how accurate and reliable assessments are.  They must have legitimacy in the eyes of the public 

both for purposes of local support and for whatever distributions of state financial aid are 

required.  This involves not just identifying which localities are richer or poorer relative to one 

another; it also entails reliance upon instruments of measurement that are credible and sound.  

Although municipal assessment rolls are now up to date more than ever before in the state’s 

history, the bar continues to be raised for what is an acceptable standard of comparison.  There 

is a compelling need, therefore, for models that can confidently compare municipal property tax 

bases.  Because reassessments are not performed annually along with the development of state 

aid budgets, they must be adjusted in ways that make them comparable.  Using equalization and 

trending formulas is challenging and complex if done in ways generally accepted in the past.  

Every institution and every investment house has its sophisticated models, with little evidence, 

except in the salesmanship of their proponents, that one has greater validity than another.  

Trending models here seem to have reached the limit of their utility despite increased data and 

higher-powered computers.  The fact is the economic configurations keep changing, giving 

different weight to each factor in the economy, and requiring assumptions that can never be 

demonstrably proven before they must be employed.  Hence the dilemmas of economic 

modeling. 

 

 

    1
Joan Youngman, “Property, Taxes, and the Future of Property Taxes,” in David Brunori (ed.), The Future of 

State Taxation, Washington: The Urban Institute Press, 1998, pp. 116-117; and Janet Stotsky and M. Zuhtu Yucelik, 

“Taxation of Land and Property,” in Parthasarathi Shome, Tax Policy Handbook, Washington: Fiscal Affairs 

Department, International Monetary Fund, pp. 186-187. 

    2Advisory Commission on Intergovernmental Relations.  Changing Public Attitudes on Governments 

and Taxes. Washington, DC: U.S. Government Printing Office, 1982.  This past fall, the State of Arkansas 

saw a petition drive to eliminate the property tax entirely as the basis of local government finance.  It 

was thrown off the ballot only account of a legal technicality in the filing procedures. 
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To understand how the values of real property can change, one must realize that they are 

subject to two very separate sets of dynamics—those that affect the value of the land component 

and those that affect the improvement component.  Land values typically fluctuate, very much 

in response to regional factors, and usually without reference to whatever any titleholder does or 

does not do.  Whatever regional trends occur in real estate markets are reflected essentially in 

the changed value of the land component of parcels taken together, without regard for 

improvement components.  Improvements, both individually and collectively, typically 

depreciate in value whether through physical deterioration, structural obsolescence, or 

identifiable damage.  This component of real property, less subject to economic forces, is less 

relevant for trend analysis.  

The inelasticity of land supply means that whatever changes in real property market 

values occur are a function of changes in demand.  Prices are subject to wide variation because 

the demand curve is imposed on an essentially inelastic supply curve.  And that demand is 

subject to such a complex array of economic factors that one must be skeptical whether any 

model can ever be adequate.  Many economic relationships which were accepted for 

decades—even those that had almost the credibility of scientific truths (the Phillips curve, to take 

a most recent illustration) —have now become obsolete.  Yet the public has come to rely upon 

practices of forecasting and trending based on such purported laws in setting its budget policies.  

Hope for improved accuracy in an economic environment changing at an increasingly rapid rate 

may therefore be fanciful.  Economics may only be the latest discipline to claim doubtful 

scientific legitimacy.  Here one just need note that the land component of real estate markets, 

not the improvement component, explains most changes in property value. Simply comparing the 

state of real property markets and relative values among various localities and regions without 

theoretical explanation should suffice. 

 

The reason why land values are subject to periodic changes needs no further discussion 

here.  One need only recognize that there is a strong relationship between the market prices of 

land at certain times and places to economic cycles.  Land prices have signaled the collapse of 

economies not only recently in such places as Japan in the early 1990s and in Thailand in 1997, 

but arguably at many other times and places too: the Florida land bust’s influence on the Great 

Depression has often been noted.  Closer to home we saw an enormous boom in the price of real 

estate in the Boston metropolitan area in the early 80s, to be followed shortly by its decline, and 

a similar boom and bust in metropolitan New York in the late 80s.  Most students of real estate 

economics argue that this phenomenon is a direct consequence of speculators having bid up the 

price of land, only then to see it crash with all the sad and dramatic consequences for the larger 

economy later.  All this is to further suggest that forecasting and trending real estate values may 

promise overly much and be an illusory goal.  There may be an easier way. 

 

Just as their parcel values are subject to different influences, so also should any levy on 

them be understood as also having two components: the tax on the value of land and the tax on 

the value of improvements.  The total market values of land parcels includes both the capitalized 

tax over a number of years (depending upon the interest rate) plus the initial payment to the 

seller.  Other things being equal, the present value of the tax cannot be shifted, and has no 

bearing on the aggregate market price.  The higher the tax, the less “up front” the purchase price 
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will be; the lower the tax, the higher the price.3  This is because the inelastic supply of land 

available in an open market does not affect the parcel value.4 It is for this reason that many 

leading economists argue that an ad valorem tax on land value alone is the best possible tax that 

could be imposed.5 Tax theorists typically measure revenue structures according to the criteria of 

economic neutrality, efficiency, equity, administrability, simplicity, stability, and sufficiency.6  

A tax based on the value of land (and other “natural capital”) satisfies these criteria more fully 

than any other.7  

 

A tax on the improvement component of the parcel’s value is more difficult to evaluate. 

Because the supply of buildings is more elastic, particularly over the long run, it is therefore 

subject to shifting, mostly to tenants. (For ease in explanation by economic theorists, the 

titleholder and tenant are often treated as different parties, even though, more often than not, they 

 

    3
Harvey S. Rosen, Public Finance, 5th Edition (Homewood, IL: Irwin Press, 1999), pp. 486-495, and  Karl E. 

Case, Economics and Tax Policy, Boston: Lincoln Institute of Land Policy, 1986. 

    4
Tax theory would suggest that there might be a counter dynamic at work, however.  Because of the incentive 

implicit to improve parcels to the full extent that the added burden warrants, the effect on parcels taken together will 

increase their collective value at least commensurate with the depressive effect exerted by the tax. 

    5Eight Nobel prize-winning economists have endorsed one particular form of the property tax, a tax 

solely on land value discussed below, as preferable to all other tax systems.  Led by future Nobel laureate 

William Vickrey and others, a letter was circulated in 1991 signed by thirty leading economists, eight of them Nobel 

winners, urging that Mikhail Gorbachev implement a tax solely on land value.  That letter is reprinted, with 

signatories, in Richard Noyes (ed.), Now the Synthesis: Capitalism, Socialism & the New Social Contract, London: 

Shepheard-Walwyn Press (New York: Holmes & Meier), 1991, pp. 225-230.  

    6
For a discussion of what students of tax policy regard as the principles which should guide their design, see, 

for example, George Break, "Taxation," Encarta Encyclopedia by Microsoft, 1993; "Principles of Taxation, in Light 

of Modern Developments," Washington: Federal Tax Policy Memo, The Tax Foundation; "Principles of a High 

Quality Revenue System," Tax Notes, March 21, 1988; David G. Davies, United States Taxes and Tax Policy, (New 

York: Cambridge University Press, 1986), pp. 17-19; and Joel Slemrod and Jon Bakija, Taxing Ourselves: A 

Citizen’s Guide to the Great Debate over Tax Reform, Cambridge: MIT Press, 1996.  For a discussion of the “new 

view” of the progressivity of the property tax —i.e., for the past 30 years, see, for example, Harvey S. Rosen, Public 

Finance, 5th Edition (Homewood, IL: Irwin Press, 1999), pp. 486-495, citing Peter M. Mieszkowski, “The Property 

Tax: An Excise Tax or a Profits Tax?” Journal of Public Economics, Vol. 1 (1972), pp. 73-96; and Henry J. Aaron,  

Who Pays the Property Tax: A New View, Washington: The Brookings Institution, 1975.  See also  Mason 

Gaffney, “The Property Tax is a Progressive Tax,” Proceedings, National Tax Association, 64th Annual 

Conference, Kansas City, 1971, pp. 408-426. [Republished in The Congressional Record, March 16, 1972: E 

2675-79. (Cong. Les Aspin.) Resources for the Future, Inc., The Property Tax is a Progressive Tax, Reprint No. 

104, October, 1972]; James Heilbrun, "Who Bears the Burden of the Property Tax?" in C. Lowell Harriss (ed.), The 

Property Tax and Local Finance (Proceedings of the American Academy of Political Science, Vol. 35, No. 1 New 

York, 1983), pp. 56-71; and Andrew Reschovsky, “The Progressivity of State Tax Systems,” The Future of State 

Taxation, David Brunori, Editor, Washington: Urban Institute Press, 1998, pp. 161-189. 

    7Alan Durning and Yoram Bauman, Tax Shift: How to Help the Economy, Improve the Environment, 

and Get the Tax Man Off Our Backs. Seattle: Northwest Environment Watch, April, 1998. Another book of a 

similar nature is David Roodman, The Natural Wealth of Nations, Worldwatch/Norton, 1998.  See also Note #11. 
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are one and the same.)  This means that the market value of the improvement component of a 

parcel is more subject to change due to the imposition of a tax.  A tax on improvements reduces 

the incentive to maintain and improve them to the full extent otherwise warranted. The higher the 

tax, the higher market value, something that cannot occur with a land tax alone.  

 

The more public and social investment there is in the neighborhood of any parcel, the 

more its value increases, entirely apart from what the titleholder may or may not do to alter its 

value.  This is the reason why parcels in metropolitan areas have so much higher prices than 

parcels in remote regions.  That increase in value is reflected in what economists call rent,8 a 

surplus of sorts above that explained by other factors of production.  The economic rent that 

derives from social investment and locational value redounds to the benefit of titleholders when 

not recovered by the public in the form of taxes.  Increases in the locational values of 

metropolitan areas is a direct consequence of the public’s decision to leave economic rent in the 

hands of titleholders rather than recover this socially-created value for public benefit.   

 

 

    8Rent in its classical sense means payment for the use of something in fixed supply, or, more 

generally, payments above the costs incurred for its creation. 
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The uncollected rent increases market values of urban parcels to levels beyond reach of 

many prospective buyers. Were it not for the accrual of this surplus, market prices in urban areas 

would be essentially no different than those elsewhere, and buyers would respond to sales of 

locations on the basis of rational choice—i.e., their highest and best use, not on the basis of price. 

 Property parcels would not be consciously held off the market by inflated market prices, leading 

people to settle instead in suburbs. The reason why residences in the metropolitan New York 

City area are so much more costly than in the Finger Lakes area, for example, has nothing to do 

with the differential costs of home or building construction; rather it is due essentially to the 

differences in the price of sites.9  Holding monopoly titles to unimproved sites drives up prices, 

works to the advantage of land speculators, and leads to the boom and bust phenomena in 

regional land values. 

 

Land values in any given area tend to rise and fall together, and tend also to form a 

contour somewhat comparable to a topographical survey map.  In the city’s center are the 

highest value locations, analogous to a mountain peak.  As one departs from that center, land 

values fall in direct proportion to the value of their use, made more or less attractive by whatever 

social attributes have been provided in the proximate areas.10  Thus, staying with the 

topographical comparison, a typical metropolitan area would shows hills at neighborhood 

centers, with land sloping away to areas of lower value, with ridges and ripples of various 

elevations extending away from cities marking the transportation corridors where contiguous 

land areas are more attractive to use.  Continuing out, a topographical model shows less and less 

height, symbolizing lower and lower value, ultimately to reach the hypothetical point where no 

potential buyers exist at all.   

 

 

    9
A small qualification might exist where the price of urban labor is higher than the price of rural labor, but even 

this is not a universally valid generalization. 

    10
This is discussed in detail in Joseph K. Eckert, et.al (eds.), Property Appraisal and Assessment 

Administration (The International Association of Assessing Officers, 1991, pp. 182-183. 
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Of course many public policies have distorted the market values of land areas, and maps 

can show patterns reflecting divergences from what logic and economic theory would suggest.  

The influence of land speculators, choosing consciously to hold certain attractive and valuable 

parcels off the market with the hope of securing high sale prices, has had a profound effect on 

the configuration of our urban areas and accounting for the now ubiquitous problem of sprawl.11  

This makes more complex any portrayal of land values in a region, even though it remains true 

that locations tend to rise or fall relationally.  The combined effect of not adequately recovering 

land rent in taxes, a tax which penalizes improvements, and underpricing motor vehicle 

transportation has changed the gradient in land values in urban areas profoundly.  Motor 

vehicles typically pay only about a tenth the true cost of their use,12 which means that 

transportation costs are far less capitalized in central cities than would otherwise be true.13   

Even so, the gradient of land values between urban center and the periphery can be dramatic.  

The small city of Ithaca, for example, has assessed land values of over $56,000 per acre, whereas 

the comparable land value a mile away falls to less than $3,000.14  The cores of larger cities 

have even higher site prices.   In the spring of 1998, one land parcel (the building was to be 

razed) of less than an acre and split in two pieces in New York City’s Times Square was sold by 

Prudential Life to Disney for an estimated $240 million.  This is a value higher than all the 

combined property of New York’s “North Country.”15  It should be noted that the overwhelming 

proportion of land value is in cities; relatively speaking, the site values of peripheral lands, 

typically used for agriculture and timber growth, is negligible. 

 

The improvement component of property parcels is far more subject to factors unique to 

each individual owner’s decisions.  A titleholder may choose to maintain and improve his parcel 

to the full extent which the land value warrants.  He may, on the other hand, elect to do nothing, 

even to ignore the physical condition of his building and extract as much income from its use as 

can be had without reinvesting anything in its upkeep.  Our federal and state tax laws actually 

foster such practices through artificially short and redundant depreciation schedules and capital 

investment write-offs.  As explained above, our present real property tax is equally destructive 

in its effects.  Raising the burden of the tax on land components in a revenue-neutral manner 

would reverse the present centrifugal forces of sprawl and provide the incentives needed to 

 

    11Mason Gaffney and Fred Harrison, The Corruption of Economics (London: Shepheard-Walwyn), 

1994; and H. William Batt, “How the Railroads Got Us on the Wrong Economic Track,” Torch Magazine, 

Winter, 1998, and http://www.geocities.com/Athens/Acropolis/5148/batt_railroad_1.html. 

    12
For a discussion of this issue, see the author’s “Motor Vehicle Transportation and Proper Pricing: User 

Fees, Environmental Fees, and Value Capture,” in the Ecological Economics Bulletin. First Quarter, 1998 

(Vol.3, No.1), pp. 1-14. 

    13James Heilbrun, Urban Economics and Public Policy. New York: St Martins Press, 1987, esp. Ch. 6. 

    14
This data comes from other work I have done. See the GIS graphic of Tompkins County in Appendix C. 

    15
New York Times, March 7, 1998. 
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encourage the development of high value land parcels to the full extent that their locational value 

warrants.16 

 

Recognizing the differential dynamics of the two components of a real property parcel’s 

value is the first step toward understanding how a model might be developed that uses available 

data as a basis of aggregate valuation.  Identifying the land values of various locations through 

appropriate formulas, algorithms and default values can go far toward identifying their local and 

regional configurations.  With land value data in hand, it will then be possible to extrapolate 

both aggregate and individual values of improvements as well.  Furthermore, with accurate data 

on the profiles and configurations of land values, models can be developed to serve the needs of 

state budget and policy makers for decisions such as those on equalization.   For these reasons, 

it is with a particular eye to the sound and accurate assessment of the land component of real 

property parcels on which this proposal focuses first and foremost. 

 

Assessing the Land Component 

 

    16There are two particularly rigorous studies that demonstrate the power of land value taxation to 

induce economic development.  The first is by Oates and Schwab that show by comparative counts of 

building permits issued in Pennsylvania cities that do and do not employ land value taxation (lvt).  Those 

cities with lvt had profoundly higher number of building permits issued in comparable periods of time. 

See Wallace Oates and Robert Schwab, "The Impact of Urban Land Taxation: The Pittsburgh Experience." 

Cambridge, MA: Lincoln Institute of Land Policy, WP92W01,  1995.  A second and very recent study by 

Florenz Plassmann found that “on average, a one percentage point increase in the tax differential will yield 

an increase in the total value of construction of 17.8 percent.” Florenz Plassmann, “The Impact of 

Two-Rate Taxes on Construction in Pennsylvania.” Doctoral Dissertation, Virginia Polytechnic Institute, 

1997, p. 122.  This study can be found at 

http://scholar.lib.vt.edu/theses/public/etd-61097-13834/edt-title.html. 
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The leading text on property appraisal and assessment makes special effort to urge that 

land should be valued separately, typically using what is called the “comparative unit method” or 

the “base lot method.”17  The first method rests on the definition of a “market,” and compares all 

parcels relative to that market without respect to location within a defined area.  The second, 

just as crude, establishes a single reference parcel and extrapolates values by strata.  However, 

both err in suggesting that the value of the land component should be treated as a “residual. . . 

after labor, management, and capital are satisfied.”18  Although many assessors would argue that 

this is not sound, there is ample indication that such practice is widespread, especially when one 

looks at the component percentage attributed to aggregate land value cited in many 

municipalities.  This whole approach is fraught with problems, both methodological and 

practical.   

 

Fortunately new computer technologies make possible a wholly new approach.  Several 

points are worthy of note in presenting its outlines.  First of all, with quality assessment 

practices, one can typically conclude that the aggregate percentage of land value in any given 

political unit is in the neighborhood of from 30 to 40% (See Table, Appendix A).  This finding 

could be even more firmly established were there a conscious effort to ascertain this relationship. 

 In areas of booming development where there is ample pent-up demand, one can find aggregate 

land values as high as 55%.  Aspen, Colorado, and Jackson Hole, Wyoming reach this level, as 

does the whole metropolitan region of Seattle.  And yet, in only one instance have I found where 

land values are determined first, at least explicitly described as a standard practice.  The website 

of Washington’s King County (Seattle) describes its assessment and tax levy process thus: 

  
the assessment procedure begins with establishing land value.  Appraisal theory and state law 

require land to be valued as if vacant.  This value is determined by analyzing sales of comparable 

bare land. Our next step is to study sales and market trends of improved (developed or built-on) 

properties in a selected area.  This sales analysis is used to determine total market value based on 

square footage, year built and other characteristics of the property.  From this total value, we 

subtract the amount [first] determined for the land.  The balance is allocated to improvements.19 
 

Underassessment of the land component is a frequent failing of assessors, explained 

largely by the failure to take into account the depreciation of structures.  Yet ironically it is now 

far easier to assess land than improvements.  Technology has changed everything.  It can 

contribute profoundly toward reducing the confidence intervals evident in most municipal 

assessments because there are now better ways of making landsites comparable.  The 

state-of-the-art approach is now to use GIS reference points to draw the equivalent of “contours” 

or “isobars” analogous to what is done on geological survey or weather maps.20  Computer 

 

    17
Joseph K. Eckert, et.al (eds.), Property Appraisal and Assessment Administration, Chicago: The International 

Association of Assessing Officers, 1991, pp. 186 ff. 

    18
Ibid., p. 179; see also, p. 198. 

    19
http://www.metrokc.gov/assessor/realprop.htm 

    20
I first saw demonstrations of this by software vendors at the URISA convention in Milwaukee in 1994. 
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programs can now easily perform such operations, and with far greater accuracy than the 

conventional valuation methods employed by most firms and municipalities.  This will be 

discussed further below. 

 

Assessing the Improvement Component 

Although methodologies have been developed to put rental values on structures (which 

then can be translated into capital values), so numerous are the variables involved in such 

analysis that they can be only suggestive, never conclusive.  With locations valued separately, 

however, appraisers are at least to value those parcels that don’t have unusual characteristics or 

specialized functions.  Mass appraisal has attracted widespread interest and is increasingly 

employed for conventional parcels.  With reference to residential properties, for example, the 

number of rooms, the square footage, the number of baths, heating and cooling systems, age, and 

so on are sufficiently common and understandable attributes that estimating their likely value in 

active markets can be done with reasonable confidence.  With reference to commercial 

properties, similar criteria have also been developed, such as office space graded by class, square 

footage, special assets like elevators and bathrooms, and parking availability, which also make 

possible reasonably reliable appraisals.  Much of this technology has been reduced to 

computerized formula, often the province of proprietary companies.  For many other parcels 

(particularly for railroads, utilities, and industrial sites), even visual assessments, let alone 

computer formulas, cannot guarantee values reflective of the market except by rough 

approximation: there are simply too many variables to make confident estimates.  For these 

special parcel classes almost half the states have assumed responsibility for their assessment 

rather than leaving the task to local officials.21  Moreover, the market for many commercial sites 

is far lower, more specialized, and even more subject to time fluctuations than for residential 

parcels, making comparisons difficult.  All this makes the valuation of improvements far more 

problematic. 

 

The notion that computer formulas can be written to encompass all the supply-side price 

factors of real property parcels, and thereby supplanting the role of individual appraisals, must 

necessarily come with the caveat that they are frequently off by as much as 30 or 40 percent in 

either direction.22  This has been the common experience even when appraisals are done by 

individual qualified experts, working in active markets, and with comparable parcels available 

for comparison.  Apologists of mass appraisal typically tout its advantages not so much on 

account of its greater accuracy but rather for its lower costs.  Except for very conventional 

property parcels, computer technology is likely to have limited value and will often need to be 

cross checked using other approaches in any case.  Fascination with such technology constitutes 

what social scientists have often called “the myth of method.”  One suspects that those holding 

out hope for solutions resting upon such achievements are likely not aware of the 

 

    21
Joseph K. Eckert, et.al (eds.), Property Appraisal and Assessment Administration (The International 

Association of Assessing Officers, 1991.  It appears that about 20 states rely upon state level officials to assess 

some classification of parcels, usually utilities, railroads, and sometimes industrial parcels. 

    22
This is evident in perusing the Sales Ratio reports of most states. 
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epistemological problems involved.  Attempts to draw predictable and lasting generalizations by 

sophisticated computer analysis of ever-changing circumstances is neither credible nor 

cost-effective.  With this caution in mind, only general variables will be employed in the 

improvement valuation model for each property class. 

  

Rationale of Study Approach 

Still, with an awareness of the pitfalls and limitations in certain areas,  means and data 

are now available through which it is now possible for tax policy administrators and policy 

analysts to design and implement models of property valuation that would have been unthinkable 

even a decade ago.  This is true for two reasons: 1) because data is increasingly available to 

public administrators and analysts for the investigation and design of such models, and 2) 

because new computer programs have been developed that allow for such data transposition and 

analysis.  This is particularly true for the land value components.  I am just now completing a 

foundation-supported study of the kinds of assessment data collected as standard practice in all 

fifty states.  This was undertaken with the intention of ascertaining just what approaches might 

be employed to test various models and hypotheses, particularly with respect to land value.23 

 

 

    23
This questionnaire for this survey is attached as Appendix B.  The draft of the full study is available for 

perusal of the review committee if it so chooses. 
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In New York State, as in several other locations, parcel record data are now available for 

a whole range of attributes, some of which are highly relevant and useful in the analysis of real 

property values over time.  The New York State municipal database of real property parcels 

records the size of the parcel in area, its frontage, its street address, its geographical coordinates, 

its municipal and school district location, its property classification, and, most importantly, its 

land value and total value.241. §502(3), New York State Real Property Tax Law.25  This last, one must note, is 

data based upon assessment records, which may be more or less accurate depending upon a number of factors: how 

recent the revaluation was done, what changes have taken place in the vicinity of the parcel and the municipality in 

the interim, the competence of the assessor, any changes that may have befallen the parcel itself, and so on.  It may 

even have data on the parcel boundaries; if not, it can easily be linked to such data. 

 

One important figure easily attained in a municipal database is the proportion of aggregate land value. This 

is a prime indicator of how sound an assessment is. The natural forces at work in real estate markets tends to induce 

development in regions or municipalities such that land value remains at a roughly constant proportion of total 

aggregate value.  Stated differently, there is an economic dynamic at work that induces the improvement of land 

relative to its market value.  As was noted earlier, investigations suggest that assessed land values tend in the 

aggregate to be roughly in the neighborhood of from 30 to 40 percent of assessed total value. Knowing this offers a 

powerful additional dimension in the valuation of land by locality and in the use of computer algorithms.  It can 

serve as a default value where necessary in conjunction with other calculations and given data.  This should be the 

first step in the development of land value models, using both assessment data and actual sales data.  Appendix A 

(at the end of the narrative) lists aggregate municipal and state land value proportions demonstrable in the records of 

various states based on data collected by this researcher. 

 

The second important factor in assuring the success of modeling parcel valuation stems from recent 

advances in the proficiency of GIS (geographic information systems) programs in triangulating data from identified 

locations.  The use of land assessment data can easily be coupled with the data on parcel sales transactions over 

several years available from state sources.  The NYS Office of Real Property Services claims to have a database of 

some 300,000 transactions going back as far as 1991, and it is growing rapidly. To be sure, this is still a modest 

sample to rely upon, especially in areas with relatively low property turnovers.  When arm’s-length sales records of 

unimproved parcels are first used as a benchmark to establish certain land values, and when sales of other 

transactions are then further relied upon for their assessed land value component, default percentages of land value 

can be employed as a final check to assure that the configuration of land values are somewhat comparable.   Then, 

with all this data, triangulation algorithms can be used to establish a profile of land value contours analogous to the 

elevations drawn on land surface maps.  This technique has been highly developed in recent years; it is 

conventionally employed in the space program to outline the surface elevations of heavenly bodies when only 

sample points are obtained.  Using sample data points as benchmarks, one can achieve comparable levels of 

definition and accuracy, more accurate than what assessors are typically capable of achieving using their 

conventional “eyeball” approaches.  Conventional measures of confidence in assessment, such as the coefficient of 

dispersion, can be easily surpassed by technologies available in geographic information system programs.  GIS 

programs, such as ArcInfo and ArcView, include among their standard features the tools to perform such operations, 

including statistical operations such as regressions and least squares analysis. 

 

 

    24
New York State Real Property Tax Law, §502(3), 

 like over 20 other states, requires that "the assessment roll shall contain a column for the entry 

with respect to each separately assessed parcel of the assessed valuation of the land exclusive of 

any improvements, followed by a column for the entry of the total assessed valuation."  
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To be sure, when sales records are employed as benchmarks they must often be adjusted with an inflation 

factor, and inflation as a factor is a difficult and elusive variable in the estimation of land value.  Property values 

vary by region according to the growth and vitality of a local or regional economy as well as by their proximity to 

high-productivity high-intensity use.  As a start, identifiable regions of New York State have already been 

delineated which constitute coherent property markets, and these can serve as starting points for employing 

adjustments such as an inflation factor.26  Ultimately, triangulation algorithms, using a large enough body of data, 

can identify and outline the contours of value, and can obviate the need for regional referents entirely. In other 

words, GIS technologies are capable of portraying land value contours and gradients in easily comprehensible and 

accurate ways.  They are totally seamless in their reach, and are fully amenable to modification as new data is 

added.  The absence of any collection of land rent which amplifies the disparities between high-value urban and 

low-value rural lands for the most part explains the differential in market prices of real estate from region to region.  

But all these differentials are continuous and not distinct.  These contours are best mapped through programs that 

do not arbitrarily divide the state into distinct regions, and supersede traditional comparative and mass appraisal 

approaches (like the comparative unit and base lot methods).  The median residential parcel in some upstate 

counties is only a fraction of that in the metropolitan New York area.27  But, significantly, the land value proportion 

typically falls within a defined range, and the insertion of a land value default proportion weighted to the relative 

aggregate value for that region is not difficult, thereby making possible portrayals of differential total values easily, 

simply, and comprehensively.   The program is even able to bridge seemingly disparate data by “smoothing over” 

anomalies.  With increased data collection, the land contours, and hence the land value proportions, can be 

increasingly refined.  How accurately such algorithms can be developed to compete with, improve upon, and 

ultimately supplant the valuations provided by assessors should not be difficult to demonstrate.  This modeling 

approach offers an alternative to current practices.  

 

Trending 

Discussion to this point has dealt only with valuation of land parcels individually and in the aggregate for a 

fixed time period.  It is possible using this technique to also perform trend analysis using the same data.  For 

purposes of this exercise, actual data may be limited both as to time referents and assessment quality.  And, of 

course, any trend analysis is vulnerable to the criticism that it simply projects forward those patterns that have 

existed in the past—what has sometimes been called the “fallacy of exponential determinism.”  Yogi Berra said it 

best: prediction is difficult, especially about the future!  Nonetheless, it provides the best projection technique 

available.  Exceptions exist where public policies are already known which, when implemented, will yield 

predictable land use impacts—the development of a new highway, a shopping center, expansion of water and 

sewerage services, and so on.  Public investments of this sort have defined impact on land use patterns, and hence 

upon locational values, that can be anticipated.  With projective techniques in place, it is not difficult then to refine 

the configurations of land value in ways that provide a far more useful referent in equalization formulas than is now 

the case.28 

 

The opportunity for accurate trend analysis using GIS technology is enormous.  Counties record property 

sales transactions routinely when they occur, and such data is computerized and reported to state offices on a 

monthly basis.29  This data could, and should, be transferred over on a regular basis, perhaps even nightly, to the 

 

    26
Personal discussion with David Williams, Office of Real Property Services. 

    27
The Office of Real Property Services calculates the median residential sale values by county each year. 

    28
H. William Batt, "A Framework for Designing A Transportation Development District," Presented at the 

Northeast Regional Conference of the American Society for Public Administration, October, 1993; and H. William 

Batt, “Value Capture as a Tool in Transportation: An Exploration in Public Finance,” A Monograph Prepared with 

the support of the Robert Schalkenbach Foundation, 1997. 

    29
The necessary information is collected on the Real Property Transfer Report (RP-5217). 
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municipal assessment offices and linked to GIS tax roll databases so that there is effectively a “real-time” update of 

the land-value contours in every locality and region.  This process would allow for simple, accurate and timely 

trend analysis beyond any now envisioned by New York State policy makers.  New data could be added, integrated, 

and interpolated in ways that make the land value maps a reflection of actual market patterns instantaneously.  

Because the land value component is a roughly constant proportion of total aggregate values in municipal units, as 

well as being the most subject to change in response to market shifts, trends could be easily identified, analyzed, and 

incorporated into public policy decisions.  There would in effect be an iterative “rolling cadastre” of accurate and 

reliable data on which to base equalization formulas.  The nearest analogies are with the work that has been done in 

meteorology and in the exploration of other planetary bodies, where surfaces and atmospheres are mapped with 

regularity and timeliness.  The technology would restore to the property tax an accuracy, reliability, and therefore a 

legitimacy which is desperately needed. 

 

Still another dimension of GIS application exists for the potential transformation of assessment 

administration throughout the state.  With records of property sales computerized and quickly incorporated into the 

database of a GIS cadastre, the algorithms would enable the assessment function as it is now known to be essentially 

dismantled.  It could be performed largely through data management and electronic means alone.  Although the 

initial costs might be greater in the set up of programs and administration, a far greater saving is likely through the 

efficiencies of accurate appraisal, timely data availability, fewer (if any) appeals, and so on.  Instead of the over 

1,300 assessment districts in the state, functional consolidation could equal the number of counties.  The county 

clerk and the assessment offices would become more closely  

integrated or coordinated.  This is not the place to spell out the implications of the changes implicit in applications 

suggested.  But they will be recognizable to policymakers familiar with current practices. 

 

WORKPLAN 
The workplan proposed for this project addresses the interests and objectives of the NYS 

Office of Real Property with respect to time trend analysis.  But rather than simply analyzing 

valuation in the traditional manner, this workplan also incorporates both the experience and 

research findings of its author, and attempts to examine new methodologies which compare 

favorably to current practices.   

 

As discussed in detail above, these new methodologies include the use of geographic 

information systems technology for spatial comparison of land values.  While this workplan 

may vary from other proposals in content and form, it will accomplish all of NYSORPS’ 

objectives in the following manner: 

 

• by providing comparisons of data analysis techniques by valuation approach, property 

type, and region;  

 

• by identifying the components required in an automated valuation software system;  

 

• by examining the skills and training required by users at the state and local levels 

(including those skills which would be required to supplement an “automated” system); 

and, 

 

• by identifying both the types of property-based data required for valuation, and other 

local data sets which might be brought into the equation in order to determine values 

more appropriately. 
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The specific methodology is presented below. 

 

Research and Modeling Methodology 

The project as it is envisioned in this proposal is broken up into two components.  The 

first—Component I—proposes valuation and trend tracking of land values, and the second— 

Component II—developments a formula to be used to assess various classes of improved 

properties.  The latter differs little from current approaches, but would begin with the findings 

developed for the land value component first, and attempt only then to assess improvements by 

formula as is done in the State of Washington.30  In other words, land values would not be 

calculated as “residuals.”  The project as envisioned can be contracted with Component I by 

itself or with Components I and II together.  But not with Component II alone. 

 

Component I: Valuation of Land 

 

    30
See note 19 above. 



 
 18 

The approach involved in this proposal consists of four steps.  The first step (#1) is to 

select sample municipal databases that have accurate assessment records and completed polygon 

GIS cadastres.31  It should be possible to find municipalities in at least three counties that have 

satisfactory databases, different enough in character to provide an adequate test of the model.  

Preliminary survey of the records available suggests that Allegheny, Broome, Oneida, and 

Monroe Counties offer the prospect of being good samples for study.  Two are fairly urbanized 

areas, two are relatively rural.  Two have shown economic growth in recent years, and two 

others have been stable, if not actually depressed, regions.  Several municipalities in each of the 

counties have converted to assessment at full value and also have relatively good CODs.  Lastly, 

in all cases, GIS data by parcel polygon is now available from the Office of Real Property 

Services GIS unit.  The final selection of the sample should be left to discussion during contract 

negotiations. 

 

A second step (#2) is to extract all arm’s length transactions over the past several years 

from the sales data record, convert them by an inflation factor to a single year comparable 

market value, and, using GIS, portray their land value component graphically.  Using the same 

inflation factor, it should also be possible to project backward and forward the market values for 

each of the parcels for the number of years used for the time series exercise.  This will also 

entail insertion of default land values where inferences must be drawn by interpolation. 

Computer algorithms are capable of “smoothing over” those disjunctures in data points where it 

is called for.   (Of course, in any real application, there would be no need to project backward 

and forward as there would be ‘real time’ data. Moreover, as more and more data is collected, 

there becomes less need to plug in default values.  But this, one should recall, is an exercise.)  It 

will employ GIS algorithms of triangulation to ascertain the contours, gradients, and a 

configuration of land values in the designated geographic regions. 

 

A third step (#3) will be to take the data available from the most recent assessment roll 

and display the assessed valuation of land similar to what was done in step #2.   

 

A fourth step (#4) will be to compare the data and the GIS maps drawn through approach 

#2 and approach #3 to see how much disparity there is between the land valuation performed 

solely by sales data samples, default land values, and triangulation algorithms with the current 

practice of “eyeball assessment” of individual parcels.  Given the fact that there may be only a 

few years of data in the sales record and only a small number of records showing arm’s length 

transaction, it may happen that only modest conclusions can be drawn.  That depends upon the 

size of the database used.  The purpose of the study, however, is less to compile a quantity of 

data than to demonstrate the utility of a model.  It could happen, should this approach ever 

become adopted, that a combination of both methods could be used until such time as an 

adequate database of sales records for each area had been compiled.  Once the land value 

configurations have been delineated, assessment data on improvements will be factored in to 

 

    31
Technically it is easily possible to use as demonstration databases sample municipalities that have only parcel 

centroid data.  But because the graphics can be so much more attractive and comprehensible when using parcel 

boundary data as represented in polygons, and since polygon data is available, those are preferable. 
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obtain the total assessed value of each parcel.  Where appropriate, the data will be presented 

both in tabular form and in GIS maps. This is described in greater detail below. 

 

GIS Triangulation Algorithms 

More elaborate discussion is needed to address the nature of the triangulation algorithms 

to be used in identifying the land values for parcels otherwise lacking a record of arm’s length 

sale. Triangulation is a process by which values at known points are used to interpolate values at 

points in between. Triangulated irregular networks, or TINs, are used to represent surfaces by 

displaying data values at known points in the form of non-overlapping, contiguous triangular 

facets. There are a variety of assumptions that can be used in creating a triangulated irregular 

network, or TIN.   These methods of interpolation vary in terms of the degree to which a points 

influence diminishes over distance, the representation of large spikes in value between nearby 

points, and the degree to which spatial correlation between points is reflected in the surface. 

 

Four interpolation methods used to generate TINs are as follows: 

 

Inverse Distance Weighted (IDW)—assumes that the local influence of each 

point diminishes over distance  

 

Spline—uses a minimum-curvature surface to place values of new sample points 

along a gently varying surface between the input points. 

 

Kriging—assumes that distance between points helps in part to explain variation 

in values of known input points. 

 

Trend—uses a least-squares regression fit to minimize the variance of values at 

the known input points. 

 

Appropriate methods of triangulation would be determined based upon the density of points, as 

well as the degree to which the values at known points are weighted. 

 

The use of GIS in the creation of triangulated irregular networks allows a number of 

other factors to be taken into account.  First, other local features such as water bodies, highways, 

and railroads can be displayed in relation to the parcel features.  This information is important in 

analyzing local property characteristics, and would be lost in any process that involved only 

conventional number crunching.  Specific data layers such as highways, water, and rails are 

readily available statewide, and would be an important factor in an automated valuation process.  

Second, other information contained within the Real Property System data, such as the tax 

classification code, could be used to display the broad categories of taxable use, such as 

agricultural, residential, industrial, etc.  Zoning overlays could also be added easily.  The 

combination of GIS and surface modeling (TIN) would provide the ability to analyze property 

values over time, and to determine value based upon trends in real estate as well as other 

proximal characteristics. 
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Component II: Valuation of Improvements 

This approach will conform to practices commonly used to assess parcel values done 

elsewhere.  It will rely upon the data commonly collected for property parcels by classification, 

and employ the conventional means by which to arrive at their value: sales, cost and income 

approaches.  After taking into account the value of the land as calculated by the approach 

described above, the value of improvements will be determined, taking particular note of 

depreciation schedules and general obsolescence.   Because so much work has already been 

done in the way of accurately calculating improvement values, the greatest attention will be paid 

to the land-improvement proportion juxtaposed to the record of sales by class. 

 

Suggestive variables to be used for mass appraisal of improvement values are as follows: 

 

For residential parcels: 

number of rooms, square footage, cellar/porch/garage, heating system, modern 

electrical and plumbing, age, etc. 

For commercial parcels: 

square footage, office rating, number of floors, age, and special features such as 

elevators, etc. 

For industrial parcels: 

square footage, office percentage, number of floors, age, and special features such 

as elevators, etc. 

For farmland: 

Legislative research on agricultural parcels to which I have been privy 

(unfortunately confidential) shows that this classification is subject to variations 

and abuses so widespread that it is not amenable to statistical analysis.  A general 

discussion of the potential problems involved in agricultural assessment will be 

presented, as well as the existence of any ongoing research efforts in New York 

State. 
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Schedule of Tasks 

The schedule for completion of the project is as follows: 

 

. Week 1: Selection of Appropriate Sample Data 

 

 

2. Week 2-4: GIS mapping of land values based on sales data records, default land 

values and triangulation algorithms. 

 

3. Weeks 6-8: GIS mapping of land values based on assessment data cadastre.  

Modeling of land values and improvement values together. 

 

4. Weeks 8-10: GIS mapping of disparity (showing percent disparity or CODs) 

between land valuation using approach #2 and approach #3.  Also for total 

valuation (i.e. land and improvements) using approaches #2 and #3. 

 

5. Weeks 10-15:  Write-up of findings and conclusions. 

 

Total Hours of Work 

H. William Batt, Ph.D.: Principal Researcher 250 hours @$  80/hour=

 $20,000 

Ted Gwartney, MAI: Consulting Associate 100 hours @$100/hour= $10,000 

Kathleen R. Fisher, M.A.: GIS Principal     $20,000 

Charged by piecework for GIS parcel value maps 

Steven Lowenstein: Statistician  200 hours @$ 50/ hour= $10,000 

Subtotal:       $60,000 

Overhead of 35%:         $21,000 

Total:        $81,000 

 

Work Calculated by Project: 

Component I: Valuation of Land, and Trending 

Personal Services       $48,000 

Overhead of 35%:        $16,800 

Subtotal:       $64,800 

Component II: Valuation of Improvements, and Trending 

Personal Services:       $12,000 

Overhead of 35%:       $  4,200 

Subtotal:       $16,200 

Total Combined Projects I and II:      $81,000 

 

The project as envisioned can be contracted with Component I by itself or with Components I 

and II together.  But not with Component II alone. 

 

Note: Any unusual special expenses not included in overhead—travel, printing, etc.—will be 

separately negotiated.  Furthermore, it is assumed that any data needed to perform the 
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project will be supplied by ORPS, and any software to be evaluated will be provided 

without cost as well. 


