ARSI

.

e

MARS- | odeling nalysis e ource

ATNALT ductlon to model specification and
‘~'—;’"’- : 1brat|on and to a tool called MARS.

,"

-— o _--g_‘.,.’
| —

T —— —
—

- This tool is designed to help bridge the gap between modeling
theory and the construction of your formulas and/or tables.
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JF—I ehsVihthm the Modeling Process
’t'a'T ypes and Variables

"Property Characteristics

*MARS Demonstration
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REmember this is geared € WhHO are starting from scratch.
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JISHIIEYASEEMIOVERYSIMPIIIEU O DASICIFYoUralreaay nave a
SYSLEMIWILA tables and formulas built in'and are already doing mass
aooreligell ¢ hat we will cover: still'is applicable because you should

0 calibra g ‘that system each year.)
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HJM ursélf In a different set of shoes. Image if all of that was
o fe “?J ‘away. from you overnight and you had to put a system

ogEther from nothing. That is what some of our counties are
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® The seminar today and the MARS tool are not meant to present a
sophisticated or advanced system (we have had full blown modeling
classes using statistical packages for that) but today is meant to be
a basic bridge from theory to practical application; to help you think
about formulas and tables and to do so without the “black boxes.”
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A Quick Note Agotic¥eelir]c
ERIDONIHAIE! modellng SC —yeu
- rvaryjprr- :.rr‘ rrrr‘ IRa.(@lihe factors that Ve
JJJJSFL) Rran apprc moaell)™
SRIVIBEElStare used in all three approaches to value.

5 Moelelinlef ghsisimply a way of reflecting the market and its

JJ’JJ’LJ‘-‘J‘ GES,

J frJ escrlptlon of observed patterns.

;.J. 15 n be simple or complex.

fi’i’model IS a representation of how something works.”

- (IAAD)

- ® “Models may be physical, conceptual, or mathematical.”
(TAAO)
® “Model building reguires good theory, data analysis and
research methods.” (IAAO)

® “The best valuation models will be accurate, rational,
and explainable.” (IAAO)

- ..’



“Modeling Examples

Uniform Residential Appraisal Report File #
The purpose of this summary appraisal report is to provide the lendericlient with an accurale, and adequately supported, opinion of the market value of the subject property.
Property Address City State Zip Code
Borrower Cwner of Public Record County
Legal Descripbion
fzsessor's Parcel # Tax Year R.E Taxes §
Meighborhood Name Map Reference Census Tract
Occupant [] Owner [] Tenant [] Vacant Special Assessments § [ ]PUD HOA S [l perysar [] permonth

Property Rights Appraizsed [ ] Fee Simple [] Leasehold [[] Other (describe)
Assignment Type [ Purchase Transaction [ ] Refinance Transaction [ ] Other (describe)
LenderClient Address

=M M=B=Wwm

Is the subject property currently offered for sale or has it been offered for sale in the twelve months prior to the effective date of this appraisal? [ | Yes [ | Mo
Report data source(s) used, offering price(s), and date(s).

| [] did [] did not analyze the contract for sale for the subject purchase fransaction. Explain the results of the analysis of the contract for sale or why the analysis was not
parformed.

sl

)
= MED="200

Contract Price § Date of Contract Is the property seller the owner of public record? []Yes [ Mo Data Source(s)

|s there any financial assistance (loan charges, sale concessions, gift or downpayment assistance, etc) to ba paid by any party on behalf of the borower? []Yes [ ] Mo
If Yes, report the total dollar amount and describe the items fo be paid.

Note: Race and the racial composition of the neighberhoed are net appraisal factors.

Neighborhood Characteristics One-Unit Housing Trends One-Unit Housing Present Land Use %
MLocation [ ] Urban [] Suburban [] Rural Property Values [ lIncreasing [ ]Stable [ Declining PRICE AGE  |One-Unit %
||5 Buit-Up [] Over75% []25-75% [ ] Under 25% |Demand/Supply [ ] Shortage  [] In Balance [] Over Supply | $(000) (yrs)  [2-4 Unit %
Py Growth  [] Rapid []&table [ Slow Marketing Time [_] Under3mths [] 36 mths [] Over & mths Low Multi-Family %
g Meighborhood Boundaries High Commercial %
0 Pred. Cther Yo
: Meighborhood Description




Uniform Residential Appraisal Report | File #

There are comparablz properties currently offered for sale in the subject neighborhood ranging in price from § to §
There are comparablz sales in the subjsct nsighborhood within the past twelve months ranging in sale price from § to §
FEATURE | SUBJECT COMPARABLE SALE # 1 COMPARABLE SALE# 2 COMPARAELE SALE#3
Addrass
Froximity fo Subject
Sale Price $ $ $ $
Sale Price/Gross Liv. Area |3 sg. ft. [§ sq. ft. ] sg. fi. ] sq. ft.

Data Source(s)
Verification Source(s)
VALUE ADJUSTMENTS DESCRIPTION DESCRIPTION | +(-) § Adjustment | DESCRIPTION | +(-) § Adjustment | DESCRIFTION | +(-) § Adjustment

Sale or Financing
Concessions

Date of Sale/Mime
y Location

Leasehold/Fee Simple

Site

View

Dizsign (Style)

Quality of Construction

Actual Age

Condition

Above Grade Total |Bdms. | Baths | Total | Bdms. | Baths Total | Bdms. | Baths Total | Bdrms. | Baths

Room Count

Gross Living Area sq. ft. =q. ft. sq. ft. sg. ft.

Basement & Finishad
Rooms Below Grade

Functional Utility

Heating/Cooling




~Modeling Examples:.

—_—

COST APPROACH TO VALUE (not required by Fannie Mae)

Provide adequate information for the lender/client to replicate the below cost figures and calculations.

Support for the opinion of site value (summary of comparable land sales or other methods for estimating site value)

C
0
? ESTIMATED [ ] REPRODUCTION OR [] REPLACEMENT COST NEW OPINION OF SITEWVALUE o= 3
Source of cost data Dwelling Sq.FtL@$s =5
: Quality rating from cost service Effective date of cost data Sq.FL @%b =5
L Comments on Cost Approach (gross iving area calculations, depreciation, etc.)
g Garage/Carport Sq.FtL.@% =%
E Total Estimate of Cost-New =%
H Less Physical |Funciional |External
Depreciation =5 |
Depreciated Cost of Improvements .=}
~ “fs-is" Value of Site Improvements ...}
Estimated Remaining Economic Life (HUD and VA only) Years |Indicated Value By Cost Appreach =5

INCOME APFROACH TO VALUE (not required by Fannie Mae)

Estimated Monthly Market Rent § A Gross Rent Multiplier =}

Indicated Value by Income Approach

summary of Income Approach (including support for market rent and GREM)

MEQOE —
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— AL SQUARE FOOT APPRAISAL FORM
wmﬁ For subscribers using the Residential Cost Handbook and /or Estimating Products g s -te umber: 609
Property Owner Date
Address ) Surveyed By
City Cost as of December, 2006
State/Province WA Zip/Postal Code Appralsal For
Type Single-family Residence Quality 3-00 Average Tutai Floor Area 1,874
Style One Story 100% Number of Units
Exterior Walls Frame, Siding 100% Interior Wall Height 8
Basement Depth )
Age &  condition 4-50 Good/Very Good Region EWestern OCentral DEastern yd
Factor Quantity Cost Extended Coslt
1. COMPUTE RESIDENCE BASIC COST | "Farto?™ X Floor Aras X so bt Gost | 1-000] 1,874 74.48|8 ;;é,s-:s
Square Foot and Lump Sum Adjustments ' -] .
2. Roofing Composition Shingle 1,874 0.08]+ 150
3. Energy: Emild OModerate OExtreme USuperinsulated 1,874 -1.13| |- (2,118)
4. Foundation:EMild OModerate DOExtreme Hillside: BFlat OModerate [Steep 1,874 -2.30| |- (4,310}
5. Seismic: ENone O1 O2 O3 O4 Wind: BlNo Dyes
6. Subfloor Raiged Subfloor
7. Floar Insulation: Omild OModerate CIExtreme
8. Floor Cover Floor Cover Allowance 1,874 3.20|+ 5,997
9. Plaster Interior i
10. Haatingfﬂgunng Heat Fump 1,874 2,28 |+ 4,373
11. Plumbing Fixtures: Total 10 Base 8 2{1,100.00|+ 2,200
12, Plumbing Rough-ins: Total 1 Base 1
13. Dormers L
14, Fireplaces _
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Moedeling Examples

Jepreciation Report
Single-family Residence Floor Area: 1,874 Square Feet
Effective Age: 6 Quality: 3 Average
Cost as of: December, 2006 Condition: 4.5 Good/Very Good
Style: One Story
Exterior Wall: Frame, Siding 100%
Plumbing Fixtures: 10
Total Cost Less Total Cost
Units Unit Cost New  Depreciation Depreciated
Base Cost 1,874 56.58 106,031 5,302 100,729
Plumbing Fixtures 10 1,155.00 11,550 578 10,972
Composition Shingle 1,874 2.18 4,085 204 3,881
Raised Subfloor 1,874 7.29 13,661 683 12,978
Floor Cover Allowance 1,874 3.36 6,297 315 5,082
Heat Pump 1,874 5.85 10,963 548 10,415
Plumbing Rough-ins 1 472,50 473 24 449
Appliance Allowance 1 2,703.75 2,704 135 2,569
_Basic Structure Total Cost 1,874 83.12 155,764 7,789 147,975
Attached Garage 480 2328 11,174 559 10,615
Subto e 11,174 559 10,615
Enclosed Porch, Knee Walls w/ Glass 374 38.61 14,440 722 13,718
Wood Deck with Roof 992 20,20 20,038 1,002 19,036
Machine Shed/0 864 6.85 5,918 296 5,622
Met Pole w/loft 288 18.31 5,273 264 5,009
Met Polelc 144 16.04 2,310 I16 2,194
Lean Tos Bo4d 477 4,121 206 3,915
Met Pole/c 2,400 16.04 38,496 1,925 36,571




GENERAL/ADMINISTRATIVE

Parcel ID Number (PIN)
Sale Date

Sale Price

Adjustment

Adjusted Sale Price
Market/Non-Market Sale
Notations

Assessment Year
Assessed Value for Land
= Assessed Value for
—~Improvements
=Total Assessed Value
~ Legal

“House Number
Street

City

State

Zip Code

Buyer Name

Seller Name

Excise Tax Number

sommon Eields'Néeded for Modeling a

nd Mass Aﬁrfa i

Description

Unique number identifying each particular parcel

Adjustments to Sale Price

Market Sale / Non-Market Sale Code
Notations field where adjustments or non-market designations can be
explained.

Legal Description of Property
Situs/Address- House Number
Situs/Address- Street
Situs/Address- City
Situs/Address- State

.



Coipplnnle)

2ded for-Modeling and Mass Appraisal s ,

Land Characteristics (or commonly associated with land but may effect both)

Property Usage Type
Prorperty Zoning
Neighborhood
Acreage

Frontage Type

Front Footage

Bank Type
Property/Parcel Shape
Topography

_‘Privacy
= Services
“Subdividable
Site Utility
- Site Access
Corner Lot
Traffic Level
Street Attributes
Agricultural Land Characteristic

Services as in Utilities/Site Improvements
Subdividability of parcel
Usability or use factor

Ag Land Valuation Characteristic- Different Counties Use Different
Characteristics

(o




SOMMOR I

Year Built
Effective Age
Depreciation
Condition

=~ Quality

Square Footage

Bedrooms

~ Baths

R e e Basement SF
e Basement Finish
Garage SF
Garage Finish

\4[o) aam and Mass#\@ ;Iis

' Improvement Characteristics
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MPUEISIare us f dl wlth all three approaches to value.
COSTIAPproz 'h
SaViarket (;‘u s Comparlson) Approach
rJJSI)JJJ:I proach

—_7 -5:—
't

A s@m: o) -approach within CAMA systems is a Modified Cost
= Ap s oach which starts with a Cost Approach and then adjusts the
—ﬁ"féctors ‘based on market analysis.

- ’

- “Remember-
*Even though you are using a CAMA system, mass appraisal and
modeling you must consider all three approaches to value.
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aI-Over\/Je‘W', of: Model Process

o . Lo uld be reviewed continually after being
‘i"; bmpleted as you are doing your calibration.
%’3' “ In selecting variables for your model and in
~  selecting your model consider the measures of
dispersion. Low measures of dispersion indicate a

better model.
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She aI-Ove Je‘iW'of Model Process

>3 J)stszuJJ: ncludes

s rlY I)J.J_l SIS- Expectations and thoughts as to what the major
ICLOTS e’c ntributing to value in your market.

J _)_.l'-“ scollectlon
== ) IyS|s of Market
...ﬁ- =6nstruct|on of Model(s)
f”" ~+ Testing
S_electlon and Refinement of final model(s)
- *Calibration Includes
- Annual market analysis and testing of model
» Refinement and adjustment of model

» Testing of model adjustments




~ Model Type

(Anattempitorputithemiintoplain English). .

- &
- 3
by .

35500 *

additive
BMUltiply Variable by Coefficient and add to a
constant or base value

: " BL a;e‘-i-(SF x coefficient) + (Quality x coefficient)

-— -

- . $23,940 + (1800 x $34.20) + (1.00 x $5,880) = $91,380



An ac,:rr, o pUtthemiinto plain English)i
JJJJ.JJrJJ)JJrLJj*
. \/,m,u sare

2 r d by powers or
-*-_1; S erVE‘ as powers

ésults are multiplied

S Ba'se X SF to a power x Quality to a power

+ 58.28 x 1800 °-°82 x 1.00 1-9° = $95,880
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alybrid
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I‘ng\)rr C rates both Additive and
t pllcatlve Model Types

- - p——
- ———
- -’ -
: x4 S — ——
S — — -
== — — -
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(Anattempiatoplitthemuntoplain Englisk

'.. T —

v‘.\_- \
Py -

Addj-:cj'ii Multiplicative Side by Side

S
;"'v v

) Mgr o] ] fivolvmg Base and SF and Quality

-
-

:"h

\
- ——_— -
T - ‘-
e — -..

- —

.,: of 1 ﬂ'le
——— 1-:523 940 + (1800 x $34.20) + (1.00 x $5,880) = $91,380

= fMuItii:Iicative
*$58.28 x 1800 0988 x 1.00 199 = $95,880
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DECISIO s-:Wi

e Model Process

2

ABove Model Types Can Be Used In
J (i)_)e" odels

-
—— k.

-4 -
4-_"" P

4 - - -

e = —

—— e _‘: .
o — -’-’4-

~1es Companson Models

- -__‘

—

—

-
e —

- Income Models
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Dec]é‘MﬂTﬁ- e Model Process

IEormula/Equation

-

1k,
Lill
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DEC) SIONS Wlﬂw‘ﬁ-‘-the Model Process

edlibration Me

) JJJJ_A JVIuItlpIe Regression Analysis)
Zhotc lesirable for small samples or populations

--an not directly calibrate a hybrid model, used

S ~i ith multiplicative models
1‘:l-\EP (Adaptive Estimation Procedure) or
~Feedback
* Basically what MARS will use

* Good for Hybrid Models

» Location Value Response Surface Analysis
* Used with MRA and AEP

s—

—
e
—.—‘
g
—
e
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Data T geas ind Variables

WataNypes for your Variables
R Quanti tatlve (Acreage, SF)
s G )JJJ |ve (Improvement Quality, Effective Age)

; :‘7-7 -

——

.”’

1,_} Co tlnuous or Scaler (Quantitative) (Acreage)
" . Binary (Quantitative ) (Yes or No)

.: -~ or sometimes Qualitative converted to Quantitative

-+ Discrete (Qualitative) (Street Attributes)

—-'
..J——\

'U

—
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'ata-'d, \/ariables

O IET: _).J d’ Vpes or Categorles

j 1_1ve (Verlflable)
J ;_3“ ectlve (Opinion)

e

1'."-

sf_:_ . General Data- Economic, Social, Environmental,

e W

~~ Governmental
. SpeC|f|c Data- Lot Size, Shape, Topography

« Comparative Data- Costs, Wages, Sale Dates,
Expenses, Vacancy Rates



WARS® o delingplntroductionk

Data | pslﬁ"'a_ na Vaia'bles

N v und
- -
~

dabless
. 'U'—‘JJ.'Jf} em
alndepe dent and Dependent - Sales Price (dependent) is
15l enced by topography (independent).
= ,E ‘rmlne Weighting
= ps vs Coefficients

""”‘»_:-;:' . ‘Posmve Correlation (when one increases the other
~ increases)

- - Negative Correlation (When one increases the other
decreases)

« Want high correlation between dependent and independent
» Want low correlation between independent variables

e
S—
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KEYS tg) Suc uI_ Mode ng

— — —

Specification & Selection of Model

= -
-
el

~ Quality of Your Data

= Quality of Analysis

Property Characteristics



ile e important for:
Arrivinle) J,l; Assessed Values utilizing Mass Appraisal
\rulyJJJ ~*’Assessed Values
) M,Jr,ger aIy5|s
Mr ¢ls $peC|ﬁcat|on and Calibration

_o-
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Lridrder ‘

- Property

(“rJJrJCEdf‘Ja cs typically fall'into three

...

frie 'n_J:*sf—: ;at influence the value of:

=" 7and

—.‘)‘

—® Improvements
‘e Either / Both

—

—
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Lats lggice]e thexconceptathatisomeicharacteristics:
11z lm,)- * both landiand iImprovements.

ASAVE L)c at this keep in mind the concept of
rlie Jna:- and Best Use

= --,;

- ‘— —

ﬂ deﬁmtlon nghest and Best Use- A concept
each property be appraised as though it were
being put to its most profitable use, given probably
legal, physical, and financial constraints.



AISGEEPINIMING the cConcept

»
. -

alclelress g Economlc o)f

ratlon p:-221

f-'-ExternaI Obsolescence adc
- value but the corollary is a

NIARSSM lodelingplintroductions

-

External Obsolescence,

External @bselescence IAAO

51:,1 S5l :. 1 undesirable location can affect land as well
srovement values, but the effects should be

c ’3~"~‘e because land value, caIcuIated from the market,

5 V:I‘eﬂeCtS th IS |nﬂ Uence Property Appraisal and Assessment

resses a negative influence on
so true that property

characteristics can positive
Improvement values.

y influence both land and
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= _m&ibning

-~ ‘ .

-

J E ']ng zZoned residential Versiis commercial clearly may
slffaet :.)J d value.

SAIFEXA fe con5|der a commercial grade shop building
ESL; or-c to personal use that due to a zoning change can
,ﬂjxv e ‘used for commercial purposes. Might that increase
. _Jt‘srvalue?

— S

-
—

— —_—
. S—

- Going the other direction- If someone managed to build a
small office building on a residential lot and it legally could
not be used for commercial purposes, it would be expected
that the value of the improvements would be affected.

n
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etsE onsider View

) Often"‘" to only affect land.

2 {otf \./vlr.:ﬁ robably heard the statement “An
Igglefe pvement has the same value regardless of
= Wr ICh lot it is on. Any difference is in the land.”

..->
-

szi’ h|Ie the COST of constructing two identical
»houses In close proximity may be the same, the
MARKET VALUE may not be identical.

® [here may be intrinsic value from a characteristic
of the land that projects onto the improvements.

-~ Now. L
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-".- -

Nov—J .ets Consider View — An ExamDIe

ASIA I)r.y*r aI example conS|der two homes-
— SUllel) ‘g' 1e;same development

SBUIltby the same builder

=BRuitat the same time

Sydentical floor plans

= __,--_;,... Egﬁod quality with many large picture windows
“’"’_ —

= One Iooks out across a sweeping valley and a
dynamlc mountain range.
- o The other looks out on a old car junk yard.

Would you pay the same amount for both of them?
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. _ ,,’-.‘__” = -
[E15 Consider Neighborhood Influence

Whatiabout a very good quality home built in a fair
quality 1] 'hborhood. (This is referred to as
Economic also called External
J_)JJJ cence or Locational Obsolescence.)

r -

Uu'IdThat very good quality home have the same
value surrounded by fair quality homes as it would
surrounded by other very good quality homes? Not

- likely.

This Is an example of location (or neighborhood )
influencing improvement value.
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Wrlzit e ees th|s meanifor my.analysis and 11)Y

alliationunedels?

f IS JJ m tloned here because In doing mass
ruJJ_)r— th n you may find a property characteristic that
nu_x V. or typically is attributed to land that if you
4r 0) !rthe adjustment only to the land you end up with
..,a‘ dlsparlty when compared to vacant land sales.

| To have your land values match up with your vacant
land sales you may need to apply some of that
characteristics influence to the improvements.

The basic question Is, "What is the Market indicating?”




SINGW we will takeh!l@ok at c
rrur r\]r! dliyARiUENGCENAIUE

= ;1_‘-.ter|stics affecting land value,

mprevement value or both.

:, = Thls is just an overview. These are common
' characterlstlcs but not an exhaustive list.

— You need to constantly analyze your market
to see which characteristics are influencing
value in your market and to what degree.

J—
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SNEEntfication of Characteristics 1S Critical
£ ) IJS_’} A ppralsal Modeling and Analysis.
— Cplejrel terlstlcs that are currently influencing

vz"

- = T

_—

—
—

:,, _~haracter|st|cs that need to be tracked and
~ analyzed because they might influence value
-or might be important for stratification or

categorization of property
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tics That

y Influence Land Value

Sy — —— ——

p—
———

o

SWOWNG e Privacy

SRINEIG Jr].)Jf Ood s Subdividability

2 r\r“ré_lf s e Sjte Utility (use)
_ ,‘) raphy o Access

ﬁntage e Corner
—= '%'ank Type o Traffic
=] Shape ® Street Attributes

° View  Agricultural Considerations
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- - = ’ v - —
tics That ence Improvement Value

-

-

phimery.  Secondary
0 erlp J_JJF' x e Number Bathrooms

0 r'j‘]‘dg 4\ ~Age/ e Number Bedrooms

_ '9” e Garage / Carport
— = Quality e Basements
= gﬁ*ze / SF » Qutbuildings

- e Style



~—- - —
aracteristi at May Influence Both

ZOnIng :{f e
M\Eighborheod / Location
HONage

—

— % Access

-
_"_J'_'-;.‘x‘

i;—,égﬁéfffc
~® Street Attributes

® Services (Utilities) (Some consider part of land
while others consider part of improvements.)
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SAONICENHE ChiaraCteristics are |ent|f|ed
,Jrurna mportant step is determining how
\/JJ J going to capture those

(“I d cterlstlcs for use in analysis and your

_—-.— -n--

= 0% So,- lets look at:
— Ways to “Value” of those Characteristics
— Scaling Options



ARSI

'f @VERAIENOOKING  at Characteristics manually
WJrJ~ alphabetlcal or textual

e Moderate (or Average)
® (Good
e Excellent



SOWEVET, It We want to be able to analyze
UIE me ket using statistical measures and
A0S tudies and if we want to be able to
| ,;;-':.;_ |hze the characteristics influence in

——= odellng and formulas, then we need to

w -

e

= represent those characteristics

—

=——— numerically.
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. > : sg___ : .
SOMWE LISE a NUMENC SCale to represent the
SENEICLEISHICS ValUe.

=

, Poor

"Faw
Average (Moderate)

Good
Excellent



IfIRUISING & numeric scale'one of the decisions is how

EliNEd o are going tomake yourdrading.
Quarter
Step

Average 3.0 3.0 3.0
(Moderate)

== 3.25
Avg + / Good (-) 3.5 3.5
3.75

Good 4.0
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DESIING v ‘i.th,.an al

a label in Excel

If your _r_L]_,__]x e includes aIpha jabels

J et r t|on IS to convert your CAMA system to
Jr]f‘ll de S'a numeric field which |t can export

= — Can be time consuming.
~~ _ ~  — (Can lead to errors if not careful. (Maybe even if you are careful.)

- e You can build formulas to automate the
conversions.

— May take more time initially but save time in the long run.
— Is less prone to errors once it is built and tested.
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-

S0 Folr W feve toter e o
QuiENnpontanc e of modeling
June wua ‘Iﬁge of possibilities for your model type and
form = #-.»-““

'rru_r Y/©) r’model specification and selection is critical, like
| __% our ndation

= ~th atthe gquality of your data is important, like the quality
= ofmaterlals IN @ home

== Of that the quality of your analysis is important and could
be compared to the quality of the craftsmanship of a
homes construction




ANNEVALO! rr*m—‘mﬁr J@\/J U f1l odéhr] c)3
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-"-_;';h,ave In your model

— will lead to difficulty in calibrating your model

— will negatively influence the uniformity of your
assessments
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