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1. Introduction 
The Town of Groton last revalued properties in 2016.  Per Connecticut General Statute, 
values have been updated for October 1, 2021, five years subsequent to the last valuation.  
The assessments reflect 70% of fair market or use value in the case of properties classified 
under Public Act 490.  In addition to the update to values, approximately 64% of the 
properties in town were fully inspected due to field checks and new construction (building 
permits).  In addition, data mailers were sent to each residential property, so the property 
inventory can be considered current.  These assessments will be the basis for the October 1, 
2021, Grand List on which the July 2022 real estate tax liability will be based. 
 
The mathematical calculation involved in determining an individual’s tax liability is a 
function of three key components:  the taxable amount (assessed value less exemptions = 
taxable amount), the funding requirement of each taxing jurisdiction in which the property 
is located, and most importantly, the proportional taxable value of the property in relation 
to the taxable value of all properties (residential, agricultural, commercial, industrial, 
utilities, etc.) within each taxing jurisdiction. 
 
While the real estate makes up a good part of the assessed value in the grand list, the 
motor vehicle and personal property contribute as well.  Once the list is completed, the 
budget is set, determining the funding requirements for town services for the coming year, 
minus any revenue from sources other than the property tax.  The mill rate is a function of 
the two: 
 
Remaining Funding Requirement ÷ Net Assessed Value = Mill Rate 

1.1 Identify the client 
On September 14, 2020, the Town of Groton entered into a contract with Tyler 
Technologies for services relating to the revaluation of property within its borders.   

1.2 Intended Use 
A reassessment is a systematic analysis of all assessments. This analysis is intended to 
assure that assessments are at the stated uniform percentage of value as of the valuation 
date of the assessment roll upon which the assessments appear, as confirmed by statistical 
testing following mass appraisal industry standards. 

The reassessment was undertaken to establish an equitable and scientific system of 
assessing property for taxation and has been conducted in compliance with Uniform 
Standards of Professional Appraisal Practice (USPAP) Standard 6: Mass Appraisal, 
Development and Reporting. 
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The services and recommendations of value performed for this appraisal assignment are 
intended for the exclusive use of the Groton Assessor in establishing assessments for ad 
valorem tax purposes.  Any use other than that stated above is not authorized nor 
intended.  Most specifically excluded is an opinion of value for federally related real estate 
transactions or other mortgage lending purposes. 

1.3 Effective Date of the Appraisal 
The effective date of appraisal as to level of value is October 1, 2021.  The effective date of 
appraisal as to parcel inventory is also October 1, 2021.  The values and inventory are to be 
used as the basis for the October 1, 2021, grand list.  The final list will reflect changes made 
to the assessments as a result of exemptions, new P.A. 490 classifications, and appeals. The 
signing of the list is expected to occur in January of 2022. 

Parcel inventory refers to the physical characteristics of the real estate as of the effective 
date of appraisal. This would include the characteristics of the land such as size, as well as 
the improvements to the land – homes, outbuildings, and other structures. 

All Groton real estate was appraised at fair market value as of October 1, 2021.  Sales and 
other economic activity from October 1, 2019, through September 30, 2021, formed the 
predominance of market evidence, with the greatest weight given to data from the 
certification period of October 1, 2020, to October 1, 2021. 

1.4 Date of the Report 
The final draft of the report is dated January 5, 2022.   

 

1.5 Type and Definition of Value 
The goal of the reassessment was to estimate "market value" for all real properties in 
Groton according to Connecticut law.  The International Association of Assessing Officers 
(IAAO) defines “market value” (IAAO’s Glossary for Property Appraisal and Assessment, 
Second Edition 2013, p. 101) as follows:  The most probable price (in terms of money) 
which a property should bring in a competitive and open market under all condition’s 
requisite to a fair sale, the buyer and seller each acting prudently and knowledgeably, and 
assuming the price is not affected by undue stimulus. Implicit in this definition is the 
consummation of a sale as of a specified date and the passing of title from seller to buyer 
under conditions whereby: Buyer and seller are typically motivated. 

 
Both parties are well informed or well advised and acting in what they consider their best 
interests. 
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A reasonable time is allowed for exposure in the open market. 
 
Payment is made in terms of cash in United States dollars or in terms of financial 
arrangements comparable thereto. 

 
The price represents the normal consideration for the property sold unaffected by special 
or creative financing or sales concessions granted by anyone associated with the sale.” 
 

The valuation methods appropriate to the class of property were computed on a property-
by-property basis.  For residential properties, the primary approach is the cost method 
with comparable sales as a secondary approach; for commercials, the income approach 
was used for the primary approach for most properties, with cost as the secondary 
approach.   

The property valuation analyst conducted a number of studies to gain an understanding of 
the market dynamics at work in the town.  The process began with collecting and verifying 
sales price and date for each property sale within a two-year period.  Sales that were not 
"arms-length" or were non-representative were noted and set aside.  Valid sales were 
analyzed due to the complexity of Groton’s varying neighborhoods and the lack of useable 
or representative sales may have prevented a more meaningful sales comparison approach 
from being fully developed. 
 
The second method used for estimating market value is the "income approach."  With this 
method, the income and expense stream of a property is examined from an investor’s 
point of view.  The goal is to achieve a market value estimate by approximating what an 
informed investor would pay for the income stream associated with a particular piece of 
real estate.  The income approach was applied as a supporting approach for commercial 
properties such as apartments, restaurants, shopping plazas, etc and was based on income 
and expense data previously submitted to the town. 
 
The third method for estimating probable selling price was to consider how much it would 
cost to provide a replacement building of similar condition, quality, and utility.  Local 
construction costs were analyzed along with land sales to develop what is called the 
"replacement cost" method.  This method is based on the premise that if land value is 
added to what it would cost to replace the building new, less an allowance for physical, 
functional, and economic depreciations, a rational estimate of market value can be 
obtained.  Again, a mathematical model of this process was developed and calibrated to 
market activity in Groton.   
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1.6 Limiting Conditions 

• The properties were assumed to be free of any and all liens and encumbrances. 
Each property has also been appraised as though under responsible ownership and 
competent management. 

• Parcel or land surveys of the assessed properties have not been provided. We have 
relied upon tax maps and other materials in the course of estimating physical 
dimensions and the acreage associated with assessed properties.  

• We assume the utilization of the land and any improvements is located within the 
boundaries of the property described.  It is assumed that there are no adverse 
easements or encroachments for any parcel that have not already been addressed 
in the mass appraisal. 

• In the preparation of the mass appraisal, inspections have not been made for all 
parcels of property included in this report, per contract.  For properties without an 
interior inspection, it is assumed that the condition of the interior is similar to its 
exterior condition, unless the assessor has received additional information from 
qualified sources giving more specific detail about the interior condition. 

• Property inspection dates will have ranged in time from both before and after the 
appraisal date. It is assumed that there has been no material change in condition 
from the latest property inspection, unless otherwise noted on individual property 
records retained in the assessor’s office. 

• We assume that there are no hidden or unapparent conditions associated with the 
properties, subsoil, or structures, which would render the properties (land and/or 
improvements) more or less valuable. 

• It is assumed that the properties and/or the landowners are in full compliance with 
all applicable federal, state, and local environmental regulations and laws. 

• It is assumed that all applicable zoning and use regulations have been complied 
with. 

• It is assumed that all required licenses, certificates of occupancy, consents, or other 
instruments of legislative or administrative authority from any private, local, state, 
or national government entity have been obtained for any use on which the value 
opinions contained within this report are based. 

• We have not been provided a hazardous condition’s report, nor are we qualified to 
detect hazardous materials. Therefore, evidence of hazardous materials, which may 
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or may not be present on a property, was not observed. As a result, the final 
opinion of value is predicated upon the assumption that there is no such material 
on any of the properties that might result in a loss or change in value. 

• Information, estimates, and opinions furnished to the appraisers and incorporated 
into the analysis and final report were obtained from sources assumed to be 
reliable, and a reasonable effort has been made to verify such information. 
However, no warranty is given for the reliability of this information. 

• The Americans with Disabilities Act (ADA) became effective January 26, 1992. We 
have not made compliance surveys nor conducted a specific analysis of any 
property to determine if it conforms to the various detailed requirements identified 
in the ADA. It is possible that such a survey might identify nonconformity with one 
or more ADA requirements, which could lead to a negative impact on the value of 
the property(s). Because such a survey has not been requested and is beyond the 
scope of this appraisal assignment, we did not take into consideration adherence or 
non-adherence to ADA in the valuation of the properties addressed in this report.  

• Possession of this report does not carry with it the right of reproduction, and 
disclosure of this report is governed by the rules and regulations of the Office and 
Policy and Management and is subject to jurisdictional exception and the laws of 
the State of Connecticut. 

• There were several properties owned by Electric Boat and Pfizer, Inc that were 
independently appraised.  Those properties are not covered under this report. 

 

1.7 Extraordinary Assumptions and/or Hypothetical Conditions 
No extraordinary assumptions or hypothetical conditions apply. 

1.8 Property Rights Appraised 
Appraisals are based on fee simple ownership, even when other rights, such as leased fee, 
exist. 
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2. Scope of Work 
Per the specifications of the Request for Proposal, the only properties to be inspected by the 
company were a listing provided by the Assessor, neighborhoods 1040, 1041, and 1070, ten 
percent of returns from the assessor’s data mailer program, open permits, properties that sold 
between October 1, 2019, and December 31, 2021, and data mailer inspections.  The process is 
described below.   
 
In addition to property data, economic data such as sales and income and expense information 
was gathered, analyzed and used to formulate valuation models that reflect the current market 
in Groton.  Once these models were developed and tested against the known sales, they were 
applied to the population of properties and reviewed in the field by a review appraiser certified 
by the State of Connecticut for reasonableness and consistency of model application.   
 
Data Collection - Property Data 

Data collection cards were printed for selected parcels from the Town’s IAS CAMA database.  The 
computer-generated documents were then organized in work packs by neighborhood and map for 
field data collection activity and process control.    

Per Groton requirements, data for residential properties was collected on site unless the 
property was inaccessible, the occupants refused to cooperate, or the premises or occupants 
appeared dangerous or threatening. For the full residential data collection guidelines see the 
Groton CT Residential Data Collection Manual 2021 in the Appendix.   

Data collection procedures for commercial, industrial, and exempt properties were similar to 
those for residential properties.  For the full commercial, industrial, and exempt data collection 
process see the Groton CT Commercial Industrial Data Collection Manual in the Appendix.  

Data mailers were sent to all residential properties who required a site visit with the exception 
of quality control, sale and open building permit properties.  A sample residential data mailer 
can be found in the Appendix.  For the full data mailer procedures see the Data Mailer Program 
Procedures in the Appendix. 
 

Data Mailer Results Total 

Mailed 5,844 

Returned by Property Owner 3,105 

Returns as a Percent 53% 
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Letters were mailed to all commercial, industrial, and exempt properties requesting they verify 
the property information at the town hall.   
 
Data Collection - Economic Data 

 
Economic data to be used in analysis and valuation falls into three major categories: sales, 
construction costs, and rental property income and expense.  The sales data was used in the 
analysis of the local market and in the construction of valuation models for residential property.  
Commercial, industrial, and apartment properties also use sales as part of the valuation process 
but rely more heavily on the income approach to value, which utilizes rents and expenses.  All 
properties are valued by the cost approach as either the primary or secondary approach and so 
the cost tables within the CAMA system required calibration to local construction costs. 
 
Sales Data Collection:  Sales were updated as they occurred.  Changes included recorded sales 
date and price, ownership changes, mailing address changes and splits and merges.  As part of 
the contract with the town, property data was verified in the field with a complete exterior 
inspection and information taken at the door when permitted. 
 
Some sales are not indicative of fair market value and need to be coded as such.  For example, 
sales may be between relatives or former relatives, related companies or partners in business, 
represent a sale of a partial interest in the property, or include significant personal property or 
a business.  In addition, sales of foreclosed properties are not considered arms-length 
transactions and were not included in the sales listing for state certification.   

Upon receipt of sales data from the town, the certified appraiser continued the review of the 
data through a process known as sales validation. Sales were reviewed for validity through sales 
questionnaires, field review, property owner or seller interviews, and the production and 
review of reports identifying sales that appeared to be extremes in their areas.  Local 
knowledge provided by the assessor was particularly helpful in this activity. 
 
The process was designed to build a database of sales with proper validation codes for use in 
analysis at any point in time in the project. 
 
Construction Costs:  In order to apply the cost approach to value, the appraiser must estimate 
the replacement cost new (RCN) of improvements to the land before considering accrued 
depreciation and the addition of the land value.  The CAMA system contains base cost tables for 
houses, all types of commercial buildings, outbuildings such as sheds, garages and docks and for 
amenities such as fireplaces and bathrooms.  These base tables were calibrated to the Groton 
market through a cost study which is described in detail in section 4.1. 
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2.1 Properties Appraised 
A “parcel” was defined as a separate, tax map-designated, assessed lot, parcel, piece, or 
portion of real property.  Each parcel requires its own appraisal. 

Improved parcels are segregated by class (Residential, Industrial, Utility, Apartment, 
Commercial, and Exempt) and by detailed Land Use Codes (LUC).  Vacant parcels are coded 
separately.  The parcel breakdown is as follows: 

 

 

Counts by LUC 

LUC Description Count 

013 Multiple Use - Primarily Residential 13 

031 Multiple Use - Primarily Commercial 68 

101 Single Family Residence 8,044 

102 Residential Condominium 1,402 

103 Mobile Home 560 

104 Two-Family 598 

105 Three-Family 60 

106 Access Land w/ OBY 50 

107 Four-Family 47 

109 Multiple Houses on One Parcel 131 

111 Apartments - 5 To 8 Units 16 

112 Apartments - 8 Units or More 36 

121 Rooming & Boarding Houses 4 

123 Residential Halls or Dormitories 1 

130 Vacant Land - Developable 225 

131 Vacant Land - Potentially Developable 91 

132 Vacant Land - Undevelopable 149 

300 Hotels 6 

301 Motels 10 

304 Nursing Homes 5 

311 Bottled Gas & Propane Gas Tanks 1 

313 Storage For Lumber 1 
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Counts by LUC 

LUC Description Count 

315 Piers, Wharves, Docks & Related Facility 4 

316 Storage, Warehouses and Distribution 14 

318 Commercial Greenhouses 3 

322 Discount Stores 14 

323 Shopping Centers 8 

324 Supermarkets Greater Than 10,000 Sf 1 

325 Small Retail and Service Stores Under 10 51 

326 Eating And Drinking Establishments 47 

330 Automotive Vehicles Sales & Services 5 

331 Automotive Supplies Retail 5 

332 Automobile Repair 21 

333 Fuel Service Only 3 

334 Automotive Gas Sales & Service 16 

335 Car Wash Facilities 1 

337 Parking Lots 15 

338 Other Motor Vehicles Sales & Services 24 

340 General Office 122 

341 Banks 9 

342 Medical Office 5 

350 Property Used for Postal Services 3 

352 Day Care Center 2 

353 Fraternal Organizations 8 

354 Bus Transportation Facilities 1 

355 Funeral Homes 2 

356 Miscellaneous Public Service (Profession 1 

370 Bowling 1 

374 Health Spas 1 

375 Tennis/Racquet Club 1 

376 Gymnasiums & Athletic Clubs 2 

377 Indoor Recreation Facilities 1 

380 Golf Courses 2 

383 Beaches Or Swimming Pools 1 

384 Marinas 167 
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Counts by LUC 

LUC Description Count 

390 Dev. Vacant Land  37 

391 Pot Dev. Vacant Land 22 

392 Undev. Vacant Land  12 

399 Misc. Commercial 4 

400 Manufacturing Building 14 

401 Manufacturing Warehouse  25 

402 Office Building 2 

404 Research And Development Facilities 2 

410 Sand And Gravel 1 

411 Mobile Home Park 17 

413 Other 3 

421 Tanks 1 

422 Electric Co. 3 

430 Telephone Exchange Stations 1 

440 Developable Land - Industrial 12 

441 Vacant Land - Industrial 8 

442 Vacant Land - Undevelopable 10 

610 Pub Act Farm Land 71 

620 Pub Act Forest Land 57 

900 U.S. Government 30 

901 State Of Connecticut 122 

903 Municipality 363 

905 Private Hospital 6 

906 Churches, Synagogues and Temples 50 

950 All Other Charitable 67 

970 Cemeteries 18 

 

Certified appraisers valued specific parcels in Groton including wholly exempt and partially 
exempt parcels but excluded parcels independently appraised by a town-hired appraiser. 
Parcels were identified with the assistance of tax maps and the GIS database supplied by 
the Town. 
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2.2 Highest and Best Use Analysis 
Definition:  The highest and best use is considered to be that reasonable and probable use 
that supports the highest present value, as defined, as of the effective date of valuation.   
Alternatively, it would be that use, from among reasonably probable and legal alternative 
uses, found to be physically possible, appropriately supported, financially feasible, and 
which results in highest land value. 

The definition immediately above applies specifically to the highest and best use of land.  It 
is to be recognized that in cases where a site has existing improvements on it, the highest 
and best use may very well be determined to be different from the existing use.  The 
existing use will continue, however, unless and until land value in its highest and best use 
exceeds the total value of the property in its existing use. 

Implied within these definitions is the recognition that the determination of highest and 
best use results from the appraiser's judgment and analytical skill, i.e., that the use 
determined from analysis represents an opinion, not a fact to be found. 

2.3 Preliminary Testing Results 
At the outset of any reappraisal, preliminary testing is done to gauge the need for a 
reassessment.  Since the State of Connecticut requires cyclical updates to assessments 
every five years, the preliminary testing was used to guide the appraiser as to how the 
market had changed, i.e., how it affected different classes or property over that time span.  
In Connecticut, the peak of the real estate market occurred in late 2006 – early 2008.  By 
the time of the October 1, 2011, date of value, the market had markedly decreased.  The 
2016 revaluation showed certain segments had started to rise, and for most properties, 
the market has decreased from 2011 to 2016.   Properties in eastern Connecticut began to 
slowly increase in value from 2016 through 2019.  However, in 2020 through 2021 the 
demand for properties increased due to the COVID 19 pandemic.  As demand increased 
and supply decreased the values rose.   

Sales ratio studies were performed throughout the revaluation and provided to the 
assessor.   
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3. Land Valuation 
 

To assign a value to vacant or improved land throughout the town, each parcel had its land 
type coded for description purposes.   

(1) Primary – Buildable lot up to 2 acres depending on zoning.   
(2) Secondary – For parcels that may be buildable however currently are not approved due 
to zoning restrictions or other cause.  May also be used for properties with excess 
frontages above and beyond the primary lot (rare). 
(3) Excess – Parcels with no frontage, or the land remaining after the primary lot is 
extracted.   
(4) Waste – Primarily wetlands, ledge or other topography that makes the land unusable 
for most purposes.   
(6) Prime* –Properties with unobstructed views of water. 
(8) Waterfront – For parcels with water frontage on a river, cove, ocean, etc.  All 
waterfront parcels will have the lineal feet of frontage on the water in addition to the 
acreage.  
 

A basic determination for unimproved land utilizes town records indicating a parcels 
status.  A parcel is presumed buildable unless noted by the town.  Topography, shape, size, 
road access, and legal permissibility may be considered in the land valuation.  The 
appraiser reviewed each parcel for these influences and coded the land accordingly.  
Zoning restrictions were also considered when valuing vacant parcels. 

Examples of influence factors that may have been used to adjust land value were location, 
shape, topography, and traffic.  The adjustments may be a positive or negative adjustment. 

In making appraisals for property tax assessment purposes, it is necessary to establish 
separate values for land and for the improvements to the land.  In actuality, the two are 
not separated and the final estimate of the property as a single unit must be given prime 
consideration.  However, in arriving at that final estimate of value, aside from contractual 
and legal requirements, certain other advantages exist in making a separate estimate of 
value for the land. 

• An estimate of land value is required in the application of the cost approach. 
 
• An estimate of land value is required to be deducted from the total property selling 
price in order to derive indications of depreciation or loss in value through market data 
analysis.  The equation is as follows: 
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Depreciation = (Reconstruction Cost New + Land Value) - (Selling Price) 
 

Since land may or may not be used to its highest potential, the value of land may be 
completely independent of the existing improvements on the land.  In a situation of 
economic misimprovements, the value of the land may be a good indicator of the value of 
the entire parcel. 
 

3.1 Neighborhood Delineation 
Delineation of valuation neighborhoods for residential and commercial properties is a key 
driver in the valuation of land and can be defined as a study of forces or influences from 
outside which could be considered to have an effect on value. 

A neighborhood is a geographic area exhibiting a high degree of homogeneity in economic 
amenities, land use, economic trends, and property characteristics such as quality, age, 
and condition.  Neighborhoods are not characterized as good, average, poor, etc.  They 
stand on their own merits of uniform composition. 

Significant characteristics in defining neighborhoods included: 

• Physical boundaries 
a. Natural – as rivers, streams, woods, etc. 
b. Manmade – as roads, railroads, corporations, lines, school district lines, etc. 

• Housing characteristics:  type, quality, age, and condition. 
• Type of occupancy:  As percentage of owner occupied, tenant occupied, vacant 

dwelling, etc. 
• Predominant land use and anticipated changes. 
• Typical land size and land valuation. 
 

Neighborhood delineation included the following procedures: 

1. Maps delineating the neighborhoods as defined for the 2016 Revaluation were
 reviewed. 

2. As sales were reviewed, the existing neighborhood lines were also reviewed in the 
field. 

3. Based on physical observation, neighborhood boundaries were confirmed. The 
specific boundaries were determined by significant physical and/or economic 
changes from adjacent areas. 
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4. The established boundaries are posted to a master map created by the GIS 
department. 

 

The residential neighborhoods became the basis for creation of values.  Land prices were 
developed at the neighborhood level for application in the cost approach.   

The summary result of this process was the delineation of 12 commercial, 36 
condominium, 14 residential and 13 mobile home valuation neighborhoods.  
Neighborhood maps were created by the GIS department. 

3.2 Model Specification and Calibration 

• Land models are assigned by neighborhood and location.  Locations allow us to 
separately analyze and value pockets of properties within a larger geographic 
neighborhood.  This allows us to capture the many nuances in the Groton market 
based on proximity to either a positive or negative influence (e.g., downtown 
Mystic or Route 1).   The locations for water-influenced properties allowed for 
analysis of sales of truly like properties rather than estimating a relationship 
between the different types of water influence within each neighborhood.  Models 
were calibrated solely using sales for each location, when available.   

• Historical lineal front water frontage data was utilized.  A value per foot was 
assigned, which generally required a reduction in the acre land value with the result 
capturing both lot size and amount of water frontage 

• The primary methods for specifying the land models were the sales comparison 
approach and the land residual or abstraction approach. 

o Sales comparison – A frequently used method in estimating the value of 
land is the comparable sales method, in which land values are derived from 
analyzing the selling prices of similar sites.  There were 14 vacant land sales 
between October 1, 2020, and October 1, 2021, 

 
In order to apply the comparable sales method, it is first necessary to 
establish a common unit of comparison.  The unit used in the valuation of 
land in Groton is price per acre.   

 
The next step requires analysis of lot sales.  The size of any buildable parcel 
of land was determined by the zoning requirement.  Analysis of lot sales 
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were used to determine the proper lot value for each neighborhood when 
such sales were available.   

 
Once the lot value is determined, analysis of sales of larger tracts follows.  
While the purpose of a reassessment is to estimate fair market value, 
maintaining equity between like properties is of equal importance.  Both 
sold and unsold properties were formatted using the same procedure.    
This is the most recognized approach and should be used if ample sales are 
available.    The steps in this approach are to gather the pertinent parcel 
data for sold properties and stratify them, at a minimum, by neighborhood 
in order to develop appropriate rates for the area.  

 
A copy of this analysis is included in the Appendix. 
 

o Abstraction (or land residual) - Although it is preferable to use sales of 
unimproved lots for comparables, it is not always possible to do so.  Older 
neighborhoods are not likely to yield a sufficient number of representative 
sales of unimproved lots to permit a valid analysis. In such cases, in order to 
arrive at an estimate of land values using the comparable sales approach, it 
is necessary to consider improved property sales and to estimate the 
portion of the selling price applicable to the structures, known as the land 
residual technique. 
 
The land residual technique estimates the replacement cost of the buildings 
as of the date of the sale, the accrued depreciation, and deducts that 
amount from the replacement cost.  This will result in the estimated selling 
price of the buildings, which can be deducted from the total selling price of 
the property to derive the portion of the selling price which can be allocated 
to the land.  The equation is as follows: 
 

(Selling Price of Property) – (Estimated Depreciated Value of Building) = 
Indication of Land Value 

 
Land residual analysis was performed throughout the valuation phase as a 
check against the sales comparison approach.   
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3.3 Model Validation 
Once the land models have been preliminarily established, they are continually tested 
against new sales data.  These tests are typically in the form of ratio studies.  Copies of the 
various ratio studies throughout the project were shared with the assessor. 

 

4. Cost Approach 
Residential properties were valued primarily using the cost approach however comparable sales 
were computed for the use during the informal review process.  In addition, it served as a 
secondary approach for most commercial and industrial properties and the primary approach 
for those for which the income approach did not apply. 

4.1 Model Specification and Calibration 
In order to apply the cost approach to value, the appraiser must estimate the 
replacement cost new (RCN) of improvements to the land before considering accrued 
depreciation and the addition of the land value.  The CAMA system contains base cost 
tables for houses, all types of commercial buildings, outbuildings such as sheds and 
garages, and for amenities such as fireplaces and bathrooms.  These base tables were 
calibrated to the Groton market through a cost study. 

The cost study included testing by comparing the costs generated by the CAMA tables 
versus those using Marshall-Swift cost estimating service, a national reference for 
construction costs. From this source the unit prices as well as the schedule levels were 
adjusted to the Groton market. Please see the summary for newly constructed 
residential properties in the table below.    

PARID  ADDRESS STYLE GRADE  IAS   M&S  RATIO 

260806390477 9 FLANDERS RD COLONIAL B 
   
382,280  

         
481,287  79% 

270012856151 8 IMOGEN DR COLONIAL B- 
   
370,740  

         
424,137  87% 

270012854087 15 IMOGEN DR COLONIAL B- 
   
314,160  

         
354,920  89% 

169809064152 6 JOHL DR RR B- 
   
252,390  

         
250,650  101% 

168918407754 32 PARK AVE RR C+ 
   
234,820  

         
230,294  102% 

       MEDIAN  89% 

       MEAN  92% 
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Residential Cost Calibration Summary 

These studies provide only a starting point for cost levels.  The cost level must be further 
calibrated to the local market, as this data can vary greatly based on the supply and 
demand factors of the individual jurisdiction.  This is done by continuously testing the 
cost levels against sales of new construction. 

Once the RCN was determined, the certified appraiser analyzed the loss in value from 
replacement cost due to physical deterioration, economic obsolescence, and functional 
obsolescence.  This analysis resulted in tables of percent good (the inverse of 
depreciation) based upon these factors. 
 
Loss in value, also known as depreciation, is derived from three sources.  An 
improvement, or building, begins to deteriorate from the day its construction is 
completed.  Periodic rehabilitation, regular maintenance, and sometimes remodeling to 
another use can prolong the economic utility of most buildings.  Structures that have 
received more attention have a decreased loss in value from physical deterioration and 
conversely, those neglected would have a significant loss in value.  

 
While all buildings suffer some physical deterioration, some may also suffer functional 
obsolescence. This form of loss in value comes from a market-perceived defect within 
the property itself. An example of a building with functional obsolescence would be a 
four-bedroom house with only one bathroom. Functional obsolescence may be further 
defined as curable or incurable. In the instance of the four-bedroom house, its 
functional obsolescence may be cured by the addition of another bathroom. An 
example of incurable functional obsolescence would be a stone house built with walls so 
thick that the living area inside the home is significantly diminished. 

 
Economic obsolescence is a loss in value due to factors outside of the property. Typical 
instances of economic obsolescence would be a dwelling’s proximity to railroad tracks 
or abutting a fast-food restaurant. As with functional obsolescence, economic 
obsolescence may be curable (the fast-food restaurant closes) or incurable (the railroad 
is here to stay). 

 
For most residential improvements, loss in value is displayed in a table using the 
improvement’s year built and its condition rating.   Functional and economic 
depreciation was applied when warranted. 
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A house in normal condition for its age in a typical location within a typical 
neighborhood would likely get an “average” condition rating and the corresponding 
percent good.  A house in the same neighborhood, in the same condition that abutted 
the railroad tracks would likely have additional economic obsolescence applied as a 
result of its undesirable location, resulting in a lower percent good. 

 
Depreciation tables were calibrated by deducting the estimated land value from the sale 
price of sample properties. The difference between the result and the replacement cost 
new equated to the loss in value, expressed as a percent good.   A simple regression 
analysis based on sold properties indicated percent good and yielded several formula-
based tables.  The output with the most statistically acceptable results was selected and 
then further refined to yield the best results.  Some interpretation of the data is 
required as there are a limited number of sales with few, if any, in fair, poor and very 
poor conditions.  Consideration of cost to cure was key to the development of the table 
for these conditions.  

 
Loss in value on commercial improvements is handled in a similar manner, however the 
actual depreciation tables used for commercial properties are based on the expected 
life of the structure (i.e., table 50 = 50 year expected life).     

 
To obtain an indication of value by way of the cost approach, one may add the 
replacement cost new, less loss in value for physical, functional, and economic factors to 
the value of the land.  This can be done upon the completion of the table calibration 
process. 
   

4.2 Model Validation 
The model is validated through a series of tests including a ratio study stratified by various 
data elements including, living area, year built, neighborhood, style and date of sale.  In 
addition, consistent application of the model to unsold properties should also be 
considered.  This is done via an unsold test which measures the percent change from the 
previous valuation for sold and unsold properties.  Properties that have experienced 
physical changes significantly in the past year or those under Farm, Forest or Use values 
and exempts are excluded.  These are included in the Appendix. 
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5. Analysis of Results 
A number of statistics have been computed on the two strata and are presented in this section.  
They have been computed according to the definitions and formulae described in the IAAO 
standard.  In performing the analysis, the following two factors are relevant: 

o While the contract with the town included two years of sales review, the sales statistics 
are for the certification period as required by the State of Connecticut of October 1, 
2020, to October 1, 2021. (Per Sec 12-61i-1 of State Regulation) 

o The sales were verified to ensure that they represent open market transactions. 

There was no systematic trimming of outliers, although the IAAO standards would have allowed 
this.  “Trimming” is the arbitrary dropping of sales with extreme ratios on either end of the 
spectrum of ratios.  The only extreme ratios that were dropped were those sales that could not 
be verified as arms-length transactions.  In general, if a sale was verified as being an open 
market transaction it was included in the study.  The statistics are presented in the table below. 

 

 Number/Count 

Median 

Assessment 

level COD* PRD^ 

All Valid Sales  

10/1/20 -10/1/21 550 0.67% 8.57 1.00 

IAAO Standards   <15 .98-1.03 

 

Sales Statistics by Class 

The study clearly shows that both market value and accuracy standards were either achieved or 
exceeded.   The IAAO performance standards are summarized in the table below: 

* COD: Coefficient of Dispersion – means the average absolute deviation of assessment/sales 
ratios from the median assessment/sales ratio; expressed as a % of the median assessment 
level. 

^ PRD: Price Related Differential – means the ratio of the mean ratio to the aggregate mean.  
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Type of property Measure of 

central tendency 

COD  PRD 

Single-family residential 

Newer, more 
homogenous 
areas 

0.90–1.10  10.0 or less  0.98–1.03 

Older, 
heterogeneous 
areas 

0.90–1.10  15.0 or less  0.98–1.03 

Rural residential 
and seasonal 

0.90–1.10 20.0 or less 0.98–1.03 

Income-producing properties   

Larger, urban 

jurisdictions 

0.90–1.10 15.0 or less  0.98–1.03 

Smaller, rural 
jurisdictions 

0.90–1.10 20.0 or less 0.98–1.03 

Vacant land 0.90–1.10  20.0 or less 0.98–1.03 
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IAAO Performance Standards 

 
For residential properties the values meet the most stringent requirements for the newer, more 
homogenous homes even though it is fair to say that Groton is not composed of newer 
homogenous areas.   

Representation:  Before drawing a conclusion regarding adherence to standards, we need to 
examine the question of representation for residential properties in particular.  That is, do the 
sales used in the ratio studies (October 1, 2020, to October 1, 2021) represent the population of 
all properties?  To do this we can examine a number of factors including size, year built, and 
quality grade.  The comparisons are presented in the form of histograms that depict the metric 
of interest expressed as a percent of the total. 

The first comparison is based on the square foot of living area. 

 

 

The histogram above illustrates that the size of the properties in the sales sample is similar to 
the size of the entire set of subject properties.  The next comparison is for year built. 
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The histogram above illustrates that the sales set includes a greater percentage of newer 
homes and fewer older homes, but the remainder of the decades show a similar distribution of 
sales and subjects. 

The final comparison we make is on Quality Grade.  This is an interesting comparison because 
grade is one mechanism that can be used to “chase sales”.  That is, grade can be adjusted up or 
down to cause the computed value to come close to the value as sold.  Thus, if the distribution 
of grade for the sales was markedly different than that of the subject properties, there could be 
cause for concern. 

 

0%

10%

20%

30%

40%

50%

60%

Comparison by Decade of Construction

SOLD UNSOLD

0%

10%

20%

30%

40%

50%

60%

70%

A A- A+ B B- B+ C C- C+ D D- D+ E X X- X+

Comparison by Quality Grade

SOLD UNSOLD



 G r o t o n ,  C T  F i n a l  P r o j e c t  D o c u m e n t a t i o n  

 
P a g e  | 26

   
 

  

Again, the distributions are quite similar providing assurance that the sales ratio analysis results 
are meaningful and representative of the population as a whole.   

Regressivity:  Another question that arises is the treatment of high value vs. low value 
properties.  The PRD (price related differential) statistic is intended to examine that question.  If 
the PRD is above 1.03, this indicates that higher valued properties (e.g., waterfront homes) are 
being undervalued compared to the lower priced properties.  The results of the study (PRD of 
1.00 for residential) compare favorably to the standard.  However, there are other more 
intuitive means of examining the question.  One is a plot of the appraisal to sale ratio vs. selling 
price.  If the plot is flat, it is indicative that there is no bias towards either the low value or high 
value properties. 
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We conclude that the reassessment has met both the IAAO standard for ratio studies and the 
State of Connecticut Regulations under the Ratio Testing Standards. 

6. Reconciliation  
Considering the quantity and quality of data and the reliability of the various models as shown 
in the performance tests above, we have concluded that the cost approach is the best estimate 
of market value for residential properties and limited commercial properties, including 
exempts, and the income approach is the best estimate for most commercial, industrial and 
apartment properties. 
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7. Public Disclosure 
December 8, 2021, assessment notices were sent to each tax-paying property owner.  The 
notice, which is included in the appendix, displayed both the prior and new assessments.  
Assessments included Farm, Forest PA 490 adjustments, but not personal exemptions.   

Informal hearings were held between December 13th and December 30th.  637 parcels were 
reviewed during informal appeals, representing 5% of the total parcels.  The statistics for the 
resolution of the appeals are shown below. 

 

Resolution Number Percentage 

No Show 23 3.6% 

No Change 374 58.7% 

Change 240 37.6% 

Total 637 100% 

 

 

 

 

 

 

 

 

 

 

 

 

 



 G r o t o n ,  C T  F i n a l  P r o j e c t  D o c u m e n t a t i o n  

 
P a g e  | 29

   
 

 

8. Certification 
I certify that, to the best of my knowledge and belief: 

__ the statements of fact contained in this report are true and correct. 

__ the reported analyses, opinions, and conclusions are limited only by the reported 
assumptions and limiting conditions, and are my personal, impartial, and unbiased 
professionally analyses, opinions, and conclusions. 

__ I have no (or the specified) present or prospective interest in the property that is the 
subject of this report, and I have no (or the specified) personal interest with respect to the 
parties involved.  

__ I have no bias with respect to any property that is the subject of this report or to the parties 
involved with this assignment. 

__ Any services regarding the subject performed by the appraiser within the three-year 
period immediately preceding acceptance of the assignment, as an appraiser or in any 
other capacity is identified in the body of the report. 

__ my engagement in this assignment was not contingent upon developing or reporting 
predetermined results. 

__ my compensation for completing this assignment is not contingent upon the reporting of 
a predetermined value or direction in value that favors the cause of the client, the amount 
of the value opinion, the attainment of a stipulated result, or the occurrence of a 
subsequent event directly related to the intended use of this appraisal.  

__ my analyses, opinions, and conclusions were developed, and this report has been 
prepared, in conformity with the Uniform Standards of Professional Appraisal Practice.  

__ I have (or have not) made a personal inspection of the properties that are the subject of 
this report. (If more than one person signs the report, this certification must clearly specify 
which individuals did and which individuals did not make a personal inspection of the 
appraised property.) 

__ no one provided significant mass appraisal assistance to the persons signing this 
certification.  

 
________________________________________     
Monique L. Newcomb 
Sr. Project Supervisor 



 G r o t o n ,  C T  F i n a l  P r o j e c t  D o c u m e n t a t i o n  

 
P a g e  | 30

   
 

 
 

9. Appendix 

9.1 USPAP Standard 6 

Uspap 6.pdf

 

9.2 IAAO Standard on Mass Appraisal 

StandardOnMassApp
raisal.pdf

 

9.3 IAAO Standard on Ratio Studies 

IAAO_Standard_on_

Ratio_Studies.pdf
 

 

9.4 Data Mailer Sample 

 

Data Mailer Sample 

_PARID_ 260812953151.pdf
 

 

9.5 Data Mailer Procedures 
 

Groton Data Mailer 

Procedures.docx
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9.6 Land Analyses 

        

2021 Reval Land 

Table.xls
 

9.7 Cost Calibration  
  

COST VALIDATION 

FOR DOCUMENTATION.xlsx

Sample 1 Cost 

SwiftEstimator.pdf

Sample 2 Cost 

SwiftEstimator.pdf

Sample 3 Cost 

SwiftEstimator.pdf

Sample 4 Cost 

SwiftEstimator.pdf

Sample 5 Cost 

SwiftEstimator.pdf
 

9.8 Final Sales Ratio Report 

Real Estate Listing 

of Property Sales - Groton CT.xlsx
 

9.9 State of CT Performance Based Testing 

 

Groton, CT State 

Testing_Singed.pdf
 

9.10 Impact Report  
 

Groton, CT Impact 

Report 2021.docx

Groton, CT CIA 

Impact Report 2021.pdf
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9.11 Sample Notice to Taxpayer 

Groton Impact 

Notice Sample for Call Center.pdf
 

9.12 Commercial Documentation 

Groton Commercial 

Documentation.pdf
 

9.13 Data Collection Manuals 

Groton CT 

Residential Data Collection Manual 2021 Final edited mln 10.19.2021.docx

Groton CT 

Commercial Industrial Data Collection Manual Final.docx
 

 

 

10. Definitions 
 

Ad valorem tax - in reference to property, a tax based upon the value of the property. 

Adaptive estimation procedure (aep) - a computerized, iterative, self-referential procedure 
using properties for which sales prices are known to produce a model that can be used to 
value properties for which sales prices are not known. Also called "feedback”. 

Additive model - a model in which the dependent variable is estimated by multiplying each 
independent variable by its coefficient and adding each product to a constant. 

Adjustments - modifications in the reported value of a variable, such as sale price. For 
example, adjustments can be used to estimate market value in the sales comparison 
approach by modifications for differences between comparable and subject properties. 
Note: adjustments are applied to the characteristics of the comparable properties in a 
particular sequence that depends on the method of adjustment selected. 

Algorithm - a computer-oriented, precisely defined set of steps that, if followed exactly, will 
produce a pre-specified result, for example, the solution to a problem. 
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Amenities - in reference to property, the intangible benefits arising out of ownership; 
amenity value refers to the enhancement of value attributable to such amenities. 

Appraisal - an estimate, usually in written form, of the value of a specifically described 
property as of a specified date; may be used synonymously with valuation or appraised 
value. 

Appraisal schedules - any standardized schedules and tables used in conjunction with a 
revaluation program, such as replacement cost pricing schedules, depreciation tables, land 
depth tables, etc. 

Appraiser - one who estimates value.  More specifically, one who possesses the expertise to 
execute or direct the execution of an appraisal. 

Assessing - the act of valuing a property for the purpose of establishing a tax base. 

Assessment - the value of taxable property to which the tax rate is to be applied in order to 
compute the amount of taxes, may be used synonymously with assessed value, taxable 
value, and tax base. 

Assessor - the administrator charged with the assessment of property for ad valorem taxes; 
his precise duties differ from state to state depending upon state statutes. 

Average deviation - in a distribution of values, the average amount of deviation of all the 
values from the mean value, equal to the total amount of deviation from the mean divided 
by the number of deviations. As applied to an assessment-to-sale ratio distribution, the 
average amount which all the ratios within the distribution deviate from the mean ratio. 

Base price - a value or unit rate established for a certain specified model, and subject to 
adjustments to account for variations between that particular model and the subject 
property under appraisement. 

Binary variable - (1) binary variables are qualitative data items that have only two 
possibilities-yes or no (for example, corner location). (2) a variable for which only two values 
are possible, such as results from a yes-or-no question, for example:  does this building have 
any fireplaces? Used in some models to separate the influence of categorical variables. Also 
called a dichotomous variable or a dummy variable.  

Calibration - the process of estimating the coefficients in a mass appraisal model. 

Coefficient - (1) in a mathematical expression, a number or letter preceding and multiplying 
another quantity. For example, in the expression, 5x, 5 is the coefficient of x, and in the 
expression ay, a is the coefficient of y. (2) a dimensionless statistic, useful as a measure of 
change or relationship, for example, correlation coefficient. See also coefficient of 
dispersion and coefficient of variation. 

Coefficient of determination – see r squared. 
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Coefficient of dispersion – the average deviation of a group of numbers from the median 
expressed as a percentage of the median. 

Coefficient of variation – a standard statistical measure of the relative dispersion of the 
sample data about the mean of the data; the standard deviation expressed as a percentage 
of the mean. 

Confidence interval - a range of values, calculated from the sample observations, that are 
believed, with a particular probability, to contain the true population parameter (mean, 
median, cod). The confidence interval is not a measure of precision for the sample statistic 
or point estimate, but a measure of the precision of the sampling process (see reliability). 

Confidence level - the required degree of confidence in a statistical test or confidence 
interval; commonly 90, 95, or 99 percent. A 95 percent confidence interval would mean, for 
example, that one can be 95 percent confident that the population measure (such as the 
median or mean appraisal ratio) falls in the indicated range. 

Continuous variable - a variable for which it is conceivable that, given any two observed 
values, a value lying between them may occur. For example, temperature and finished living 
area are continuous variables; quality, class and number of fireplaces are not.  

Correlation – a statistical phenomenon (and a technique for estimating its strength) 
whereby knowledge of one fact about a thing implies some knowledge of a second fact 
about that thing. For example, because the volume and weight of water are correlated, 
knowing that a quantity of water is one gallon also means knowing that its weight is eight 
and one-third pounds. Linear correlation, the kind most often encountered, means that an 
increase in one factor in some proportion (say, a doubling) changes the other in the same 
proportion. With curvilinear correlation, as between the radius and the area of a circle, this 
is not true, despite the fact that the correlation may be very strong in the sense that 
knowledge of one fact tells you precisely the other fact. These are examples of variables 
perfectly correlated or nearly so; more often, correlation is only partial-for example, the 
correlation between the age and height of a child. The correlation coefficient gives the 
strength of the linear relationship between the two variables. 

Correlation coefficient - a statistic that characterizes two or more sets of numbers and, 
when squared and multiplied by 100, gives the percentage strength of the (linear) 
relationship between the two sets of numbers. For example, if the coefficient of correlation 
between measures of the height and weight of a group of people were 0.9, then one would 
deduce that knowing the height of someone (loosely speaking) would explain (or account 
for) 81 percent of the weight. 

Correlation matrix - the table of numbers used to display the correlation coefficients for 
each pair of variables when three or more variables are thought to be correlated. 
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Cosmetic comps – a term that refers to a method of adjusting comps using the cost 
estimate or estimates (e.g., Total value or land and building value).  Comparability selection 
or weighting is done in the same manner as when the adjustments are derived from mra or 
other method.  This is not a true market method but can be quite useful when used as 
support for the cost approach and when there are an inadequate number of sales to 
develop adjustments. 

Cost approach - one of the three traditional approaches to determination of the value of a 
property; arrived at by estimating the value of the land, the replacement or reproduction 
cost new of the improvement, and the amount of accrued depreciation to the 
improvement.  The estimated land value is then added to the estimated depreciated value 
of the improvements to arrive at the estimated property value.  Also referred to as the 
"cost-to-market approach" to indicate that the value estimates are derived from market 
data abstraction and analysis. 

Deed - a written instrument which conveys in interest in real property.  A quitclaim deed 
conveys the interest described therein without warranty of title.  A trust deed conveys 
interest described therein to a trustee.  A warranty deed conveys the interest described 
therein with the provisions that the freehold is guaranteed by the grantor, his heirs, or 
successors. 

Dependent variable - a variable, such as sale price, the value of which is predicted by the 
values of other variables, such as location and finished living area. Such a variable may be 
said to depend on the other (independent) variables. 

Discrete variable - a variable for which it is not conceivable that, given any two observed 
values, a value lying between them may occur. For example, the number of rooms in a 
house is a discrete variable, but the living area of the house is not. See also binary variable 
and continuous variable. 

Dispersion - the degree to which data are distributed either tightly or loosely around a 
measure of central tendency. Measures of dispersion include the average deviation, 
coefficient of dispersion, coefficient of variation, range, and standard deviation. 

Effective valuation date - in reference to a revaluation program, the date as of which the 
value estimate is applicable. 

Equalization program - a mass appraisal (or reappraisal) of all property within a given taxing 
jurisdiction with the goal of equalizing values in order to assure that each taxpayer is 
bearing only his fair share of the tax load; may be used synonymously with a revaluation 
program. 

Equity -in reference to property taxes, a condition in which the tax load is distributed fairly 
or equitably; opposite of inequity which refers to a condition characterized by an unfair or 



 G r o t o n ,  C T  F i n a l  P r o j e c t  D o c u m e n t a t i o n  

 
P a g e  | 36

   
 

inequitable distribution of the tax burden.  Inequity is a natural product of changing 
economic conditions which can only be effectively cured by periodic equalization programs. 
In reference to value, it is that value of the property remaining after deducting all liens and 
charges against it. 

Error - the difference between the actual value of a variable and the expected value of the 
variable exclusive of sampling problems. Errors may be positive or negative, although in 
common speech taking the absolute value of the errors is sometimes implied. In multiple 
regression analysis, the term "error" is often used loosely to mean residual. 

Euclidean distance metric - a measure of distance between two points “as the crow flies.” 
In property valuation, it is used to find the nearest neighbor or similar property based on an 
index of dissimilarity between property location or attributes. When using multivariate 
selection, the squared difference is divided by the standard deviation of the variable so as 
to normalize the differences. 

F test - a measure of what we are referring to when we speak of the “statistical 
significance” of the coefficient for a factor. The f statistic is a ratio of that part of the sum of 
the squares accounted for by the regression equation to the residual (that part of the sum 
of the squares not accounted for by the regression equation). The number of factors also is 
included in the calculation 

Goodness of fit statistics - statistics used in multiple regression analysis and other kinds of 
statistical modeling to express the amount, and hence the importance, of the errors or 
residuals for all the predicted and actual values of a variable. 

Hybrid model – a model that incorporates both additive and multiplicative components. 
See also additive model and multiplicative model. 

Intercept - graphically, the point at which a line, such as a regression line, intersects the axis 
on which the dependent variable is represented; the value of the predicted variable when 
the value of all the other values in the model is zero; the constant. 

Iteration - one repetition or repeated cycle in a process of estimating values as close as 
possible to actual values by repeated approximations. The results of each approximation are 
used in the next one.  
Linear regression - a kind of statistical analysis used to investigate whether a dependent 
variable and a set of one or more independent variables share a linear correlation and, if 
they do, to predict the value of the dependent variable on the basis of the values of the 
other variables. Regression analysis of one dependent variable and only one independent 
variable is called simple linear regression, but it is the word simple (not linear) that 
distinguishes it from multiple regression analysis with its multiple independent variables 
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Market approach - one of the three traditional approaches to determination of the value of 
a property; arrived at by compiling data on recently sold properties which are comparable 
to the subject property and adjusting their selling prices to account for variations in time, 
location, and property characteristics between the comps and the subject property. 

Market value - the price an informed and intelligent buyer, fully aware of the existence of 
competing properties, and not compelled to act, would be justified in paying for a particular 
property. 

Mass appraisal - appraisal of property on a mass scale - such as an entire community, 
generally for ad valorem tax purposes, using standardized appraisal techniques and 
procedures to accomplish uniform equitable valuations with a minimum of detail, within a 
limited time period, and at a limited cost...as opposed to a fee appraisal which is generally 
used to refer to a rather extensive, detailed appraisal of a single property or singularly used 
properties for a specified purpose. 

Model - for purposes of appraisal, a representation (in words or an equation) that explains 
the relationship between value or estimated sale price and variables representing factors of 
supply and demand. 

Model calibration - the development of adjustments, or coefficients based on market 
analysis, that identifies specific factors with an actual effect on market value. 

Model specification - the formal development of a model in a statement or equation, based 
on data analysis and appraisal theory. 

Multicollinearity - the phenomenon of two or more variables being correlated. If the two 
correlated variables are both independent variables (note that if they are correlated, they 
are not truly independent in the relationship sense) used to predict the value of some 
other, dependent, variable, then modeling problems will arise. If the multicollinearity is 
perfect, the multiple regression algorithms simply will not work; if the multicollinearity is 
serious but imperfect, the coefficients generated by the algorithm will be individually 
meaningless (although the model as a whole may still be useful). 

Multiplicative model - a mathematical model in which the coefficients of independent 
variables serve as powers (exponents) to which the independent variables are raised or in 
which independent variables themselves serve as exponents; the results are then multiplied 
to estimate the value of the dependent variable. 

Multiple regression analysis – a particular statistical technique, similar to correlation, used 
to analyze data in order to predict the value of one variable (the dependent variable), such 
as market value, from the known values of other variables (called "independent variables"), 
such as lot size, number of rooms, and so on. If only one independent variable is used, the 
procedure is called simple regression analysis and differs from correlation analysis only in 
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that correlation measures the strength of relationship, whereas regression predicts the 
value of one variable from the value of the other.  

Neighborhood - a geographical area exhibiting a high degree of homogeneity in residential 
amenities, land use, economic and social trends, and housing characteristics. 

Outliers - observations that have unusual values, that is, they differ markedly from a 
measure of central tendency. Some outliers occur naturally; others are due to data errors. 

Parcel - piece of land held in one ownership. 

Partial f test - the partial f test has essentially the same significance as the f test, except that 
in this case we are trying to assess the significance of a single term in the model rather than 
all the terms taken together. The critical factor here is the difference or increase in the sum 
of the squares accounted for by the regression as a consequence of adding one term to the 
regression equation. 

Partial correlation – a measure of how closely the value of the independent variable or 
factor (such as number of full baths), is related to the dependent variable (usually the sales 
price). The dependent variable is adjusted so that all the other factors in the model are 
“taken out” of the values in order for us to have a measure of how closely this particular 
variable is related to the remaining dependent variable. Mathematically, its maximum 
absolute value is one. 

Property class - a division of like properties generally defined by statutes and generally 
based upon their present use.  The basis for establishing assessment ratios in a classified 
property assessment system.   

Property record card - a document specially designed to record, and process specified 
property data; may serve as a source document, a processing form, and/or a permanent 
property record. 

Qualitative variable - something that can be appreciated but not objectively reduced to an 
unambiguous scale. For example, view is a qualitative variable. 

Quantitative variable - pertaining to the objective nature of some variable of interest, that 
is, something that can be measured or counted with little ambiguity. For example, number 
of bathrooms is a quantitative variable. 

R squared - the r squared statistic (coefficient of determination) is a ratio related to how 
well the data (sales prices) are fit by the regression equation. It is equal to the complement 
of the residual sum of squares divided by the total sum of squares corrected for the mean, 
where the total sum of squares is the sum of the squares of the sales prices minus their 
mean value, and the residual sum of squares is the sum of the squares of the differences 
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between the actual sales prices and those predicted by the regression equation. It is 
apparent that the closer r squared is to 1, the better we have fit the data.   

Real estate- the physical land and appurtenances affixed thereto; often used synonymously 
with real property. 

Real property - all the interests, benefits, and rights enjoyed by the ownership of the real 
estate. 

Reconciliation - the final step in the valuation process wherein consideration is given to the 
relative strengths and weaknesses of the three approaches to value, the nature of the 
property appraised, and the quantity and quality of available data in formation of an overall 
opinion of value (either a single point estimate or a range of value). Also termed 
"correlation" in some texts. 

Regression coefficient - the coefficient calculated by the regression algorithm for the data 
supplied that, when multiplied by the value of the variable with which it is associated, will 
predict (for simple regression) or help to predict (for multiple regression) the value of the 
dependent variable. For example, in the equation, value = $10,000 + $5,000 + number of 
rooms, $5,000 is a regression coefficient. 

Regression line - the line on a graph that represents the relationship defined by the 
regression coefficients. For example, the line from the relationship given in the definition of 
regression coefficient would cross the y-axis at the value $10,000 and would go up $5,000 
for each movement of 1 to the right. This example illustrates one of the subtleties required 
in understanding regression analysis: in fact, there is no line, because the independent 
variable is not a continuous variable, but it is easier to talk about the relationship by 
pretending that the variable is continuous and represent the relationship by a line rather 
than the more nearly correct series of vertical bars on a bar chart. 

Residual - the difference between an observed value and a predicted value for a dependent 
variable. 

Sales file - a file of sales data. 

Sales ratio study - a statistical analysis of the distribution of assessment or appraisal-to-sale 
ratios of a sample of recent sales, made for the purpose of drawing inferences regarding the 
entire population of parcels from which the sample was abstracted. 

Slope - the change in the dependent variable associated with a change of one in the 
independent variable of interest. The slope is given by the coefficient of the independent 
variable. 

Standard deviation – the statistic calculated from a set of numbers by subtracting the mean 
from each value and squaring the remainders, adding together all the squares, dividing by 
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the size of the sample less one, and taking the square root of the result. When the data are 
normally distributed, one can calculate the percentage of observations within any number 
of standard deviations of the mean from normal probability tables.  

Standard error - a measure of the precision of a measure of central tendency; the smaller 
the standard error, the more reliable the measure of central tendency. Standard errors are 
used in calculating a confidence interval about the arithmetic mean and the weighted 
mean. 

Standard error of the estimate - the square root of the mean square residual gives us the 
standard error of the estimate. In this application, this number gives us an idea of the 
average amount by which the regression equation “misses” the actual sales prices. In a 
somewhat more precise statistical sense, we expect that roughly 2/3 of the regression 
estimates should be within one standard error (either high or low) of the actual sales price. 
In general, the smaller this number is the better. As we noted, this not only takes account of 
how well the data are fit, but also of how efficiently (using the smallest number of factors) 
we have performed the fit. 

Stepwise regression analysis - a kind of multiple regression analysis in which the 
independent variables enter the model, and leave it if appropriate, one by one according to 
their ability to improve the equation's power to predict the value of the dependent variable. 

Subjective data - subjective data are items for which the proper value is a matter of 
judgment and more difficult to verify. Examples include construction class, condition, 
effective year built, neighborhood desirability, and view. 

Uniformity - as applied to assessing, a condition wherein all properties are assessed at the 
same ratio to market value, or other standard of value depending upon the assessing 
practices followed. 

Use value - the actual value of a commodity to a specific owner, as opposed to its value in 
exchange or market value. 

Variable – an item of observation that can assume various values, for example, square feet, 
sales price or sales ratios.   

Variance – a measure of dispersion equal to the standard deviation squared. 

View - the scene as viewed from a property. 

 


