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Real Estate Brokers have confidence but a real
estate appraiser must have evidence especially
when serving as an expert witness.

Unfortunately, in most instances real estate
appraisers make subjective, anecdotal, arbitrary,
and unscientific “adjustments” to comparable sales
market data without objective market-based
support. Their valuation process relies on
comparable building sales (Sales Comparison
Approach), comparable rental rates (Income
Capitalization Approach) and vacant land sales
(Cost Approach). Using these three approaches
without disciplined statistical valuation
methodology, these appraisers arrive at
guesstimates of value.

Guesswork is no longer an acceptable
methodology in our advanced technological world.
This paper will provide a simple mathematical test
that can disprove most real estate appraisal reports
in one minute. This test, Verify Adjustments Tool, is
a freeware program that can be downloaded from
the RealState website www.realstat.com.

Appraisers have little or no training in statistics and
econometrics (regression analysis) and thus violate
two simple rules in statistics:

1. Sample size is too small

2. Variance in the real estate market is not
calculated

The term econometrics literally means economic
measurement. It is the application of statistical
analytical mathematical tools, mainly regression
analysis, to the real world of economics. Its
purpose is to:

1. Describe economic reality (via regression
charts),

2. Test hypotheses about economic theory and
significance of factors, and

3. Predict economic activity (estimate value of real
estate).
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Bpokepbl rno HEeABWKNUMOCTU o6napatoT
YBEPEHHOCTbIO, @ Y OLUEeHLIMKa HeaBMXKMMOCTU
OOMMKHbI BbITb [oKasaTenbcTBa, 0COBEHHO Koraa
OH BbICTYMaeT B Ka4yecTBe CBMOETENsA-aKcnepTa.

K coxaneHuto, B 60MbLINHCTBE Clny4yaeB OUEHLUNKN

HeaBVXUMOCTU aenawTt CyObEKTUBHbIE,
aHekaoTUYeckne, MNpOU3BOSIbHbIE U HeHaydHble
"KOPPEKTUPOBKN" K  [daHHbIM  COMOCTaBUMbIX

PbIHOYHbIX COENOK 6e3 0ObEeKTUBHOIMO PbIHOYHOMO
obocHoBaHus. lNMpouecc Mx OueHKU onupaeTcs Ha
cornocTaBumble  npodaxu  3gaHuid  (NoaxoA
CpaBHEHUs MpoAax), COMOCTaBUMble apeHAHble
CTaBkM (QOXOAHBIA NOAXOA) U NpoAaXun BakaHTHOM
3eMnu (3aTpaTtHbin noaxon). Mcnonb3ysa st Tpu
nogxona ©6e3 060CHOBaHHOM CTaTUCTUYECKOWN
METOAOMOMN OLIEHKW, 3TU OLEHLLMKM Mony4darT
CTOMMOCTb NMYyTEM rafaHusl.

OpHako  pgoragku oonbLue He  gaBndeTcsd
npuemnemMomn MeToJoJIornen B Halem
COBPEMEHHOM TEXHOMOrMYHOM Mupe. JTa CcTaTbs
npegcrtaBnsgeT nNpPoOCTOM MaTeMaTU4eCKUin TecT,
KOTOPbIA  MOXET OMPOBEPrHYTb  OOMbLUIMHCTBO
OoT4eTOB 00O OLEHKE HEOBWKMMOCTU B Te4eHue
OLHOM MUWHYTbl. JOTOT TecT (MHcmpymeHm Ons
MPOBEPKU KOPPEKMUPOBOK) - 3TO GecnnatHas
nporpaMma, KOTOPYH) MOXHO 3arpy3vTb C Beb-
cavta RealStat® www.realstat.com .

OUEeHLLMKN MMEKT MUHUMAarnbHYl unu BoobLle
HUKaKon NOAroTOBKM B 06Nnactu CTaTUCTUKU U
9KOHOMETPUKN  (pPEerpeccuoHHoro  aHanmsa) u
Nno3TOMY HapyllalT [ABa MpPOCTbIX MpaBuna B
CTaTUCTUKE:

1. Pasmep BbIGOPKM CANLLKOM Marn

2 BapuatuBHOCTb (OMcnepcusi) Ha  pblHKE
HEABWKUMOCTU HE paccYMTbIBaeTCS.

TepMuH  9KOoHOMeTpuka OykBanbHO O3Ha4yaeT
9KOHOMMUYECKNE U3MEPEHUs. 3TO MNpUMEHEHME

CTATUCTUYECKMX aHaNUTUYECKNX MaTemaTUyecKmx

WHCTPYMEHTOB, B OCHOBHOM, PErPEecCMOHHOro

aHanuMsa, B peanbHOM MWpe 3KOHOMUKM. Ero

uensaMu SBnsTCS :

1. OnucaTb SKOHOMMYECKYIO peanbHOCTb (Yepe3
perpeccmoHHbIE 3aBUCUMOCTM),

2. [lpoBepuTb 3KOHOMMUYECKME
3HAYUMMOCTb (haKTOpPOB, U

3. Tlpepckasatb SKOHOMMYECKYK) TpaH3aKLMio
(OLLEHNTb CTOMMOCTb HEABMXMMOCTH).

rmnoTesbl w”

Regression analysis is defined as:
“A method that examines the relationship between
one or more independent variables (quantity) and a

PerpeccuoHHbli  aHanu3  onpegensieTcs  Kak:
"MeToa, KOTOpbLIM paccMaTpMBaeT B3aMMOCBSA3b
Mexgy OogHOM wnu  Gonee  He3aBUCUMbIMU
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single dependent variable (price) by plotting points
on a graph; used to identify and weight analytical
factors and to make forecasts.”

Appraisal Institute. The Dictionary of Real Estate
Appraisal, 3rd Edition Appraisal Institute, 1993, Page
299.

Econometrics empowers real estate appraisers to
describe accurately the relationship between sale
price and the various factors that contribute to the
value of real estate, test the significance of these
factors, and apply the resultant econometric
indicators to a credible estimate of value for a
particular property. A scientific approach, it can be
replicated to verify the appropriateness of the
method used and to confirm the credibility of the
estimated value.

Econometrics and regression analysis are superior
tools compared to so-called “traditional”
(guesswork) appraisal techniques as summarized
here:

nepemMeHHbIM1  (KONIMYECTBEHHbIE) W OLHOM
3aBNCUMO nepemMeHHow (ueHon) nyTem
NMOCTPOEHUSI TOYEK Ha rpadmka; ncnonb3yeTcs Ans
noeHTUrKauumn 1 B3BELUMBAHUSA aHaNU3NPyeMbIX
¢hakToOpOB U NOSTy4eHNs1 NMporHosa'.

WNHecmumym OUEHKU. Criosapb no OueHke
Hedsuxumocmu, 3e u3daHue, VIHCmumym OUEHKU
1993, cmpaHuya 299.

OKoHOMETpUKa nossonseT OLleHLLMKaM
HEOBWKMMOCTU TOYHO OMucaTb COOTHOLLEHUS
Mexgy ~ LUeHoM npodaxu M pasnvYHbIMU
dakTopamu, BMMAIOLLMMM Ha CTOMMOCTb
HEeOBWKUMOCTM, TMPOBEPUTb  3HAYMMOCTb  3TUX
bakTOpoB, a TakKe MPUMEHATb MOMyYeHHble

3KOHOMETPUYECKME MoKasaTenu pnOns  HageXHowm
OLIEHKM CTOMMOCTH ans KOHKPETHOWN
COBCTBEHHOCTU. OTO Hay4HbIN NOAXOA4, OH MOXET
OblTb BOCMpOM3BEAEH AM1S MPOBEPKN YMECTHOCTU
NCNosib30BaHUSA MeTo4a M NoATBEPANTL AOBEpUe K
OLEHEHHOW CTOMMOCTMU.

OKoHOMeETpUKa " PErpeCcCUOHHbIN aHanus3

ABNAKTCA nyyqywnmmn MHCTPYMEHTaMUn no
CpaBHEHUIO C TaK Ha3blBaeMbIMU "Tpa,D.VILI,VIOHHbIMVI

(no poragke) meTogamMm  OLEHKM", KaK KpaTko
MoKasaHo HUXe:;
Methods: Traditional Regression
Nature of Analysis Subjective Objective
Quantification of Factors No Yes
Market Supported Adjustments | No Yes
Hypothesis Testing No Yes
Charts With Trend Lines No Yes
Replication / Scientific Testing | No Yes
Variance Calculation No Yes
“Paired Sales” Analysis False Assumption: Perfect Market | NA
MeTon: TpaAVLUMOHHLIN Perpeccus
Mpupoaa aHanunsa Cyb6bekTnBHas O6bekTuBHas
KonuyectBeHHas oLeHKa pakTopos Het Oa
KoppekTnpoBku, nogaepxneaemMble Het [a
PbIHKOM
[MpoBepka rmnoTtes Het [a
"padukn ¢ NUHUAMN TPEHOOB Het [a
Pennukaunn/Hay4dHble TeCThbl Het [a
PacueTt gucnepcum Het Oa
AHanM3 napHbIX Npoaax JloxxHoe npenonoxeHue: HepocTynHo
COBEPLLUEHHbIN PbIHOK

Regression analysis is superior with regard to the
comparable sales data selection. The “traditional”
methods contain a high potential for data bias,
because the appraiser often engages in the highly
questionable practice of “data mining” by
selecting comparable sales to support a
preconceived value conclusion. In contrast,
regression relies on an unbiased random
selection of comparable sales.

PerpeccroHHbIi aHanu3 nydwe mMetoda CpaBHEHUs
npoaax B OTHOLLEHMUM oTbopa [OaHHbIX.
"TpaguumoHHble" MeToAabl  cogepXaT  BbICOKUM
NnoTeHLUMan CMeLLEHMS OaHHbIX, MOCKOSIbKY OLEHLLMK
YacTo y4acTBYEeT B BECbMa COMHUTEITbHOW NpaKTuKe
"MHTENNEeKTyanbHOro aHanusa faHHbIX", BblOMpas
COMoCTaBUMble  Mpofaxum  Ana  ODOCHOBaHUSA
NpeaB3ATOro 3akrioyeHnsi. B KOHTpacTte C 9Tum,
perpeccusi onnMpaeTca Ha HECMELLEHHbIV CryYanHbIi
0TOOP CONOCTaBUMbIX NPOAAX.




Comparable Data Selection Criteria

Traditional Regression
Types _of Use (Residential, Commercial, Similar Similar
Industrial, etc.)
Property Features (Bedrooms, Bathrooms, Similar Dissimilar
Building Size, Ceiling Height, etc.)
Data Diversity Narrow Wide
Data Bias Potential High Low
Kpumepuu om6opa conocmaeumMbix OaHHbIX
TpagULMOHHBLIN NoaXoA Perpeccus

Tun ucnonb3oeaHusi (PKnnasi, Kommepueckas,
MpounsBoacTBEHHAs U T.M.)

AHarnornyHbin AHarnornyHbin

Xapakmepucmuku Hedeuxumocmu

(CnanbHu, BaHHble, Pasmepbl goma, BeicoTa AHanorunyHbler PasHopoaHble
noTornka, u 1.4.)

Pa3Hoobpa3ue 0aHHbIX OrpaHn4eHHoe, TeCcHoe O6LunpHoe
lMomeHyuan cmeuwjeHuUs1 OaHHbIX Bbicokni Hwusknn

Method Traditional Analysis Regression Analysis
DATA BIASED UNBIASED
Selection "Data Mining": Comparable sales selected | Random sample of sales from
to closely "match" the subject property market
Analysis Often a self fulfilling prophecy. Regression analysis is independent

of the subject property.

Adjustments

Guesswork to support a value.

Derived from market transactions
and then applied to subject

property.

USPAP Ethics

Possibly Misleading Report

Meaningful Report

Provision
MeToponorus TpaauUMOHHLIN aHanus3 PerpeccnoHHbIM aHanu3
HAAHHBbIE CMELEHHBbIE HECMELJEHHBIE
"MHTennekTyanbHbI aHann3 gaHHbIX": Cny4yanHas Bblbopka npogax ¢
CpaBHeHWe nNpoaax No TeCHOM bIHKa
Omé6op p poa y p
«COOTBETCTBMIO» OOBEKTOB
HEeABUXNMOCTHU
PerpeccnoHHbIN aHanmns3 He
AHanus YacTto cobCcTBEHHOE NMPOPOYECTBO 3aBUCUT OT OOBLEKTOB
HEeABWKUMOCTN.
lMpounsBeneHHblE M3 PbIHOYHbIX
Horagkn B kadecTBe 060OCHOBaHUS
Koppekmupoeku BEMYVHbY CAENOK 1 3aTEM NPUIOXKEHHbIE K
00BbEKTY HEABWKUMOCTN.
Ob6ecneyeHue

mpe6oeaHuli USPAP
no amuke

Bo3amMoXeH mnoxHbIA OoT4eT

3Ha4YnMmbIN oTYeT

Regression analysis charts provide a visual
image of the market. The following is a step-by-
step presentation of regression data charting. The
regression line is drawn through the mathematical
center of the data points. The subject property is
plotted along the regression line. It is the
estimated most probable price and hence the

padhukn perpeccrmoHHoro aHanuda obecnedmBatroT
BM3yanbHbIN 06pa3 pbiHKa. Hwxe gaHa nowarosas
npeseHTauust MoCTPOeHUs rpaduKoB perpeccum
OaHHbIX. JlMHMA  perpeccumM  npoxoauT  4depes3
MaTeMaTU4eCKME LIEHTPbl TOoYeKk AaHHbiX. OOBbEKT
HeOBWXMMOCTM OoTKnagbiBaeTcs no TNINHUK
perpeccun. OTO sABNSAETCA OUEHKOW Hambonee




market value. The vertical + price distance BEPOATHOW LEHbl W, CrneaoBaTenbHO, PbIHOYHOW
between the regression line and each data point CcTOMMOCTW. BepTukanbHoe * LEeHOBOE pacCTosiHWE
is the price variance, the statistical residual. The MEXAY NMMHUEN PErpeccun U Kaxxaom TOUYKON OAaHHbIX
total and the average of the + statistical residuals | sBnsetca  pa3bpocoM  LEHbl, CTaTUCTUYECKUM
must always equal zero because the regression octatkom. OOwee w©n cpegHee 3HadeHne +
line is drawn through the mathematical center of CTaTUCTUYECKNUX OCTaTKOB Bcerga fAoJhkHa ObiTb

the all the + data points.

paBHa  HyMO, MOCKOMbKY  JIMHUS  perpeccuu
NMPOBOAUTCA Yepe3 MaTeMaTUYecKuid LeHTP Bcex =+
TOYEK AaHHbIX.

PLOT SALES DATA POINTS
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PLOT SUBJECT PROPERTY
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PLOT CONSTANT $98,342
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The regression formula is composed of the
“constant” and the slope of the regression line.
The constant is that point where the regression
line intercepts with the price vertical axis, in this
case $98,342. The slope increases at $16,136
per each unit x 6.3 units = $101,658. Adding the
constant of $98,382 plus the $101,658 equals the
estimated market value of $200,000.

dopmyna perpeccum coaepXut "MOCTOSIHHYK" 1©
KO3(O(PULIMEHT HAKMOHA PErpecCUOHHON  MUHUN.
KoHcTaHTa ¢gBnseTca TOW TOYKOW, rOe NUHUS
perpeccumn nepecekaeTcs C LeHOW Ha BepTUKarbHON
ocu, B pdaHHoM cniydae $ 98 342. HaknoH
yBenuumBaeT LeHy Ha $ 16 136 3a kaxayw
eavHuly, ymHoXaa Ha 6,3 eguHuy = $ 101 658.
[NobaBnssa koHcTaHTy $ 98382 k $ 101 658,
nony4aem pacyeTHYl  BEMUYMHY  PbIHOYHOM
ctoumocTn B $ 200 000.




TEST 1: Sample Size

The sample size (number of comparable sales)
must be large enough to calculate the adjustment
factors. Appraisers usually violate this rule. This
simple mathematical proof is as follows: Sample
size “n” minus 1 for the constant minus the
number of factors = Remaining Degrees of
Freedom (DF) that must always result in a
positive number.

Tecm 1: Pa3mep ebi6opKu

Pasvep BbiGopku  (KONMMYECTBO  COMOCTaBUMbIX
npogax) [omkeH OblTb [AOCTatodHO  6HonbLUnM,
4TOObl  BbLIYUCIIUTL  KOPPEKTUPOBKN.  OUEHLLNKK

0bblYHO HapywalT 3To npasuno. BoT npoctoe
mMaTemaTuyeckoe npasuno: obbem Bblbopku "N
MUHYC 1 (Ans NOCTOSIHHOW BENWYUHbLI) MUHYC YMCIO
drakTopOB OCTaBLUEMYCSA  4uCny CTeneHeun
cBobogbl (UCC), koTopoe Q[OMKHO Bcerga ObiTb
NMOMNOXUTENbHBIM YUCIOM,

SAMPLE SIZE FORMULA

Sample Size "N" - 1 - Adjustment Factors = Deqgrees of Freedom

Typical "N" Sales| N-1 - |# Adjustment| = Degrees of
Factors Freedom

Residential 3 2 - T = -5

6 5 - T -2
Commercial & 7 G - 7 = -2
Industrial 8 T - i = 1]

9 8 - 7 = +1
Regrassion 35 M - i = + 27

less than one (1).

It is mathematically impossible fo estimate value when the degrees of freedom are

A smaller sample size with a positive degrees of freedom are permissible if the
result achieves a stafistically significant confidence level.

®OPMYIJIA AJi51 PASMEPA BblBOPKU

Pasmep BbIGopku "N" - 1 — KoppekTupyembie dpaktopbl = HYucno creneHen cBo6oabl

TunuyHasn "N" — YMCAO NPOAN N-1 i KoppekTtup. _ | CreneHn
hyHKUMSA poA c¢hakTopbI ~ | cBo6oabl
Xunas | 3 | 2 | -] 7 | = | -5
Kommepueckas 6 5 - 7 = -2
7] 7 6 - 7 = -1
Npou3BOACTBEHHas! 8 7 - 7 = 0

9 8 - 7 = 1
Perpeccus 35 | 34 [ -] 7 | = | 27

MaTemaTnyeckn HEBO3MOXHO OLLEHUTb CTOMMOCTb, KOrga cteneHen cesobonbl meHee ogHom (1).

BblGopkM MeHbLLErO pa3mepa C NONOXKUTENbHBIM YMCITOM CTerneHel cBo6oAbl A0NYyCTUMbI, €Crn
pe3ynbTaT nony4aeTcsi Ha CTaTUCTUYECKN 3HAYMMOM YPOBHE JOBEPUS.




TEST 2: Variance

Real estate is an imperfect marketplace and
hence has a built-in variance. Two properties that
are exactly alike in age, size, location, etc. that
are sold on the same day will not sell for the
same price because the real estate market is an
imperfect market that contains an inherent price
variance. This is precisely why the appraisal
profession exists to calculate the price variance.
An appraiser is not needed to estimate the market
price of fungible commodity such as gold since
one gram of gold is equal in price and
interchangeable with any other gram of gold.

The following table lists the rules necessary for a
measure of variance.

Tecm 2: Pa36poc (omknoHeHus)

HenBmXMMOCTb ABMSETCS HECOBEPLUEHHBIM PbIHKOM
n, crnegoBaTenbHO, MMEET BHYTPEHHMI pasbpoc.
[Ba  oObektTa  HEABWXMMOCTM,  COBEPLUEHHO
O MHaKOBblE no BO3pacTy, pasmepy,
MECTOMONIOXKEHNIO U T.4., KOTOpble MpoJaltTcs B
OLMH W TOT Xe OeHb, He OyayT npogaHbl Mo TONW e
LeHe, MOTOMY YTO PbIHOK HEOBWXMMOCTU SABISIETCS
HECOBEPLUEHHbIM  PbIHKOM,  KOTOPLIA  COOEPXWUT
npucywnin pasbpoc ueH. lMpodeccus «OLEeHLMK»
CyLLeCTBYeT MMEHHO MO3TOMY - AN y4eTa pa3bpoca
ueH. OueHLmK He TpebyeTcst ANnst OLEHKN PbIHOYHOM
LeHbl 3aMEHVMbIX TOBApOB, Hampumep, Takux Kak
30510TO, TaK Kak OAMH rpaMM 30510Ta paBeH No LieHe
N B3aummosaMeHseM C nbbiM OpyrMM rpamMMOMm
3onoTa.

B crnegywouwen Ttabnuue nepevncneHbl
HeobxoauMble O1s n3mepeHus pasdpoca.

npasuna,

Variance - The Missing Adjustment
In The Real Estate Market It Is Always There

Variance.

The Variance Must be Calculated.
Typically It Is 10% to 30%.
The Statistical Residual is the Measure of

The Sum of Residuals = 0.
The Average of the Residuals = 0.

The Residual Must Be Added to Calculate the
Correct Value Estimate.

& 2002 - 2004 RealStat®, inc

Pa3bpoc — Hepocratowasn KoppektupoBka
Ha PbIHKe HEABWXUMOCTHK BCerga tak

Cymma octaTtkoB =0

CTOMMOCTHU

e Pa3bpoc pomxeH ObITb paccuuTaH
e  0ObI4HO OH 6bIBaeT ot 10% Ao 30%
CraTucTnyeckne oCTaTKn ABNAKOTCA Mepunom pasdpoca

CpepgHsas BennmymHa octatkoB =0
OcTaTku goMmKHbI ObITb 4O6aBNEHbI ANA KOPPEKTHOrO pacyeTta

Here is a typical example of an appraisal report
for a single-family home. It relies on three
comparable sales. The calculations look quite
impressive. The appraiser made adjustments for
eight factors (location, room count, gross living
area, finished basement, heating & cooling, car

BoT Tunu4yHbIN npumep oTtyeTa 06 OLEHKE JOoMa Ha
ogHy cembto. OH onupaeTcs Ha TpU COMOCTaBUMbIE

npoaaxwu. PacueThl BbIrMAQAT BeCbMa
Bneyatnsowmmm. OueHLWmMK BHEC KOPPEKTUBLI MO
BOCbMU d)aKTopaM (MeCTOI'IOJ'IO)KeHMe, 4Yuncrno

KOMHaT, obuwas xunas nnowanb, roToBbli nogsan,




garage, fireplace, and functional utility).

Unfortunately, the sample size was too small
indicating that the appraiser engaged in
guesswork or simply made up the adjustments.

OTOMMEHME U OXNaxaeHne, rapax Ans asToMoouns,
KaMWH, U OyHKLMOHArbHAs MONe3HOCTb).

K coxaneHuio, CnuwiKoOM Manbli pasmep BblIGOPKM
YKa3sblBaeT, 4YTO OLUEHLIMK 3aHuMMarncs goragkamu
WNN NPOCTO BblAYyMan KOPPEKTUPOBKW.

| Single Family House - Are The Adjustments Correct? |

Salz# 1

Sale# 2 Sale #3

Sale Price

b 400,000

£

392 500 425,000

8 Adjustment Factors

Location

(5,000) {5,000}

Room Count

5,000

5,000 5,000

Gross Living Area

(14,000}

12,000 (7.000)

Finished Basement

6,000

6,000

Heating & Cooling

2,500

Car Garage

{2,500)

2,500

Fireplace

Functional Utility

(2,500)

{B:D-CID]

Mel Adjusimenis

{5,500)

18,000 (9.500)

Adjusted Sale Price

394,500

410,000

410,500 415,500

€A Bl €A €A | £A eA | EA|eA €A [EA | €A &R

410,000 410,000

b
3
b1
3
3
5
3
3
5
b
b
5
b
b

Total of Residuals 9,500 |
Average of Residuals 3167 |

Degrees of Freedom Left

2002 - 2004 Real3tat®, Inc

Jdom Ha ogHy ceMbio — KOppeKTHbI NI KOPPEKTUPOBKN?

Mpogaxa 1 Mpogaxa 2 Mpogaxa 3
LleHa npogaxn $ 400000 | $ 392500 | $ 425 000
8 KoppeKkTupyembix hakTopoB
MecTononoxeHne $ - $ (5000)| $ (5 000)
Yucno komHat $ 5000 | $ 5000| $ 5 000
O6uasn xunas nnolwlagb $ (14 000)| $ 12000 | $ (7 000)
3aBepLUeHHbIN NoaBar $ 6000 | $ 6 000 -
OTonneHune n oxnaxaeHue $ 2500 - -
lapax Ans MallvHbl $ (2 500) -1 (2 500)
KamuH $ (2 500) -1 (5 000)
dyHKUMOHamNbHAs NONe3HOCTb - -
Ynctas KoppekTMpoBka $ (5500) | $ (500) | $ (5 500)
CKoppeKTMpoBaHHas LieHa $ 394500 | $ 410500 | $ 415 500
PaccuntaHHasi CTOMMOCTb 410000 | $ 410000 | $ 410 000

& & L

KoppekTupyemble dhakTopsbl

[lednumnt cteneHen ceoboabl




Let's see what went wrong.

Test No. 1

The sample size is too small.

A sample size of three (3) sales minus 1 for the
constant = 2 minus 8 adjustment factors =
negative 6.

It is mathematically impossible to derive eight
adjustments from a sample of three sales.

[aBavite NoCMOTPMM, YTO MOLUSIO HE TakK

Tecm Ne 1

Bbibopka cnvwkom mana.

Pa3mep BbIGopkM 13 tpex (3) npogax, MuHyc 1 ans
NMOCTOSIHHOM = 2, MUHYC 8 nonpaBoYHbIX PaKTOPOB
= MUHYC 6.

MaTemaTnyeckn HEBO3MOXHO BbIBECTU
KOPPEKTUPOBOK MO BbIOOPKE M3 TPEX NPOAaX.

BOCEMb

Test No. 2

The variances (statistical residuals) were not
calculated evidenced by the fact that the
total and the average of the variances do not
equal zero.

Tecm Ne 2

Pasbpoc (cTtatuctnyeckue octatkm) He Obin
paccuntaH — 06 3TOM CBUAETENbCTBYET TOT (hakKT,
4yTO ObLLee U cpeHee 3HAYEHMS OCTATKOB HE paBHbI
HYIHO.

Sale | Sale Price Net Adjusted Estimated Variance /
No. Adjustments| Sale Price Value Residual
1 $400,000 -$5,500 $394,500 $410,000 $15,500
2 $392,500 $18,000 $410,500 $410,000 -$500
3 $425,000 -$9,500 $415,500 $410,000 -$5,500
Total variance does not equal zero Total = $9,500
Average variance does not equal zero Average = $3,167
Mp. LleHa Yucras. CkoppeKkTup. PacuyeTHas Pa36poc/
No.  Mpopaxwu MonpaBka LieHa npogaxwu CTOMMOCTb OcraTtok
1 $400,000 -$5,500 $394,500 $410,000 $15,500
2 $392,500 $18,000 $410,500 $410,000 -$500
3 $425,000 -$9,500 $415,500 $410,000 -$5,500

CymMma ocTaTKOB He paBHa Hyno

CpenHee oCcTaTKOB He paBHO HYJIIO

Cymma = $9,500

CpeaHee = $3,167

ADJUSTMENTS WRONG!

» Sample Size of 3 is Too Small

See “The Formula”

(#Sales-1) - #Factors = DF Left
(3-1) =2 - 8 = -6
3-1) =2 - 1 = +1 Maximum

= [otal of the Residuals (Variance) Not = Zero
= Average of the Residuals (Variance) Not = Zero

Use the “RealStat® Verify Adjustments Tool”

® 2002 - 2004 RealStat®, Inc 14




KOPPEKTUPOBKW HEBEPHbI!
cMm. "®opmyna”

Pa3mep BbIGopkn (3 npogaxw)

(Yuncno npogax - 1)

(3-1)=2 8
(3-1)=2 1

- Cymma octaTkoB (OTKIOHEHWI)

- CpegHee octaTkoB (oTKroHeHun) (Variance)

Yncno gaktopos

CIMULLIKOM Marn

Yucno cteneHen cesoboabl

-6
+ 1 Makcumym

He pasHa Hynto
HE pasHo Hynto

Ncnonb3ynTte "RealStat ® HCTpyMeHT NpoBepkn KoppekTupoBOK

As shown above, the maximum number of
mathematically possible adjustments from a
sample of three (3) sales is one (1) adjustment,
so the appraiser’s calculations are fatally flawed.
Furthermore, the total and the average of the
residuals do not equal zero. Thus, the value
conclusion is based on guesswork unsupported
with market derived adjustments, cannot be relied
upon to produce a credible estimate of value, and
consequently is in potential violation of the
Uniform Standards of Professional Appraisal
Practice (USPAP) Standards Rule 1-1 that states:

USPAP 2006 Standards Rule 1-1

“In developing a real property appraisal, an
appraiser must:

(a) be aware of, understand, and correctly employ
those recognized methods and techniques that
are necessary to produce a credible appraisal;
(b) not commit a substantial error of omission or
commission that significantly affects an appraisal;
and

(c) not render appraisal services in a careless or
negligent manner, such as by making a series of
errors that, although individually might not
significantly affect the results of an appraisal, in
the aggregate affects the credibility of those
results.”

Source: The Appraisal Standards Board of

The Appraisal Foundation, Washington, DC
www.appraisalfoundation.org

Kak nokasaHO Bbllle, MaKCMMarnbHbIM YUCIIOM
MaTeEMaTUYEeCKN BO3MOXHbIX  KOPPEKTUPOBOK B
Bblbopke 13 Tpex (3) npojax sBnsetca ogHa (1)
KOPPEKTUPOBKa, MO3TOMY  pacyeTbl  OLEHLUMKa
SABNAIOTCA rNMyOGOKO OLLUMBOYHBIMMU.

Kpome Toro, cymma u cpegHee 3HaveHue HeBA30K He
paBHbl Hynto. Taknm obpa3oM, BbIBOA O CTOMMOCTM
OCHOBaH Ha pgoragkax, He MOoAAEpPXKaHHbIX
pacyeTaMy PbIHOYHbIX KOPPEKTUPOBOK, HE MOryT
ObITb MCMOMb30BaHbl ANA  MONyYEeHUs HaAeXHOW
OLEHKN CTOUMOCTW, W CrnefoBaTernbHO SBMASKTCA

NOTEHUManbHOM  HapylweHun  YHUPULMPOBaHHBLIX
CcTaHgapToB npodeccnoHanbHom OLIEHOYHOM
OeATenbHOCTH (USPAP), MpaBuro  1-1

CTtaHOapToB, B KOTOPOM FOBOPUTCS:

USPAP 2006 CmaHdapmsi lMpaeusio 1-1"

Mpun BLINOMHEHWM OLIEHKM HEOBWXMMOrO MMYyLLEeCTBa
OLEHLLMK JOJTKEH:

(@) 6bITb B Kypce, MOHWMMAaTb WU MNpPaBUIIbHO
nucrnonb3oBaTtb Te MNPU3HAHHbIE METOZONIorMn U
MeTOAbl, KOTOpble Heobxooumbl ANS  MOMyYeHUs
HageXXHOW OLIeHKN;

(6) He coBeplaTb CYLECTBEHHbIX OLNOOK wnn
6e3nencTBnsl, KOTOpble CyLIECTBEHHO BIMSAOT Ha
OLIEHKY, a TaKke

(c) He okasbiBaTb yCryru no oLeHKe HeBPEXHO unn B
HeOpeXXHOW MaHepe, Hanpuvep, genas psg ownbok,
Kaxxgasi M3 KOTOpbIX B OTAENbHOCTM HE MOXET
CYLLECTBEHHO MOBMNUSATb HA pe3ynbTaTbl OLEHKU, HO
B COBOKYMHOCTU BNUSIET Ha [OCTOBEPHOCTb 3TUX
pe3ynbTaToBy.

WcTtouHuk: CoBeT no cTaHgaptam oueHkn doHaa
OueHkn, BawwmHrToH, okpyr Konymous
www.appraisalfoundation.org

SUMMARY

This paper illustrates the accuracy of econometric
modeling as compared to “traditional” unscientific
anecdotal guesswork methods used by a vast
majority of real estate appraisers.

The regression analysis in this paper utilized

PE3IOME

JTa cTatbs unncTpupyet TOYHOCTb
3KOHOMETPMYECKOro MOAENMPOBaHUS MO CPaBHEHMUIO
C "TpagUUMOHHbIMW"  HeHayYHbIMW  MeToAaMmu
AHEeKOOTMYECKMX [Ooragok, KOTopble WUCMONb3yHT
nogasnstoLlee OONbLUMHCTBO OLIEHLLMKOB
HeABKUMOCTH.

PerpeccrnoHHbIN aHanmns, UCNofb30BaHHbIN B AaHHOW



http://www.appraisalfoundation.org/

RealState Econometric Software, a product
developed and marketed by RealState, Inc.

The website www.realstat.com contains
information regarding econometrics and you can
download the freeware “Verify Adjustments Tool”
featured in this paper.

paboTte, peanu3oBaH B  3IKOHOMETPUHECKOM
nporpaMmHoMm obecneveHun RealStat ®. [lMpoaykT
paspaboTaH 1 npogaeTcs komnaHuen RealStat ®,

Inc. Cant Www.realstat.com coaepXxuT
MHoOpMaUnMo MNo SKOHOMeTpuUKe, M Bbl MoxeTe
becrnnatHo  ckavaTb  "MHCTpymeHT  [lpoBepku

KoppeKTMpoBOK", MOKa3aHHbIV B 9TON CTaTbe.

Eugene Pasymowski, MAI

RealState Inc.

502 Fairmont Drive

Chester Springs, Pennsylvania 19425
USA

www.realstat.com

Telephone: 610.458.0400

Fax: 610.458.0451

E-mail: pasym@realstat.com

Eugene Pasymowski MAI is the president of
RealState Valuation located in Chester Springs,
Pennsylvania. He is an MAI designated member
of the Appraisal Institute who specializes in the
application of econometrics to the valuation of
real estate. Mr. Pasymowski serves as an expert
witness in state and federal court involving
complex litigation concerning residential,
commercial and industrial real estate. He
conducts continuing education seminars on
econometrics for the Appraisal Institute,
Assessors Association of Pennsylvania, Greater
Philadelphia Board of Realtors and other
professional groups. He is the author of
RealState, a Microsofte Excele based econometric
software program that is specifically designed for
the valuation of all types of real estate. The
RealState website is www.realstat.com.

Mr. Pasymowski is the author of Econometric
Solutions for Real Estate Valuation that received
the “Best Paper Award” at the 23rd Pan Pacific
Congress of Real Estate Appraisers, Valuers and
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Mr. Pasymowski’'s paper was selected for the
“Best Paper Award” by a panel of real estate
experts and econometricians representing
countries from the entire Pacific Ocean Rim
including United States, Canada, Mexico Japan,
Taiwan, Korea, Australia, New Zealand,
Philippines, Indonesia, Singapore, and Malaysia.
Pan Pacific Congress 2006
http://www.appraisalinstitute.org/ppc/default.asp

FO0OxuH Macumoecku, MAU

RealStat ® Inc.

502 Fairmont Drive
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www.realstat.com

TenedoH: 610.458.0400
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KOmxuH MacumoBckn MAU aBnseTcsa npes3vaeHToM
RealStat ® OueHka, pacrnonoXeHHOMW B ropoae
Yectep CnpuHre, [MeHcunbBaHnms. OH  sBnsieTcs
HasHa4yeHHbIM 4YneHoM AmepukaHckoro WHcTutyta

OLEHKMH, KOTOprﬁ cneynanmanpyeTca Ha
anMeHeHI/IM OKOHOMETPUKHN K OLEeHKe
HeOBMWXNMOCTW.

-1 MacuMoBCKM BbICTynaeT B KayecTBe aKcrepTta-
cBuaeTena B cyde wTaTa M dhedepanbHoM cyade,

y4yacTByssi B CIIOXHbIX cyAebHbIX  mpoueccax,
KacarLLuxcsa KNIon, KOMMep4ecKom "
NPOMBbILLITEHHOW HEABWKMMOCTW.

OH nNpoBOANT CeMUHapbI NOBbILLEHMS

KBanudukauum no 3KOHoMmeTpuke Ans MHcTuTyTa
oueHkn, Accoumnaumm akcneptoB [leHcunbBaHuM,
CoBeta puantopoB dunagenbpum w©n  Opyrux
npodgeccnoHanbHbIX rpynm.

OH SABNsieTCA aBTOpPOM 3KOHOMETpPUYECKOM
nporpammbl RealStat ® Ha ocHoBe Microsoft ® Excel
®, KoTopasi crneuwanbHO NpedHas3HadeHa Aansd
OLIeHKM BCex BUAOB HeaBmkumocTun. RealSta ® cant
www.realstat.com.

-H gaBnseTca  aBTOPOM  «DKOHOMETPUYECKMX
PeweHnn [ns OUEHKN HeOBWKMMOCTU», KOTOpble
nonyunnun npemuto "flydwasa MNybnukauma” Ha 23-m
[NaH-TnxookeaHCKOM KOHrpecce OL|EHLLMKOB
HEeOBWXMMOCTHN, OLUEHLINKOB W KOHCYNbTaHTOB B
CaH-®paHuucko B ceHTs16pe 2006 roga. Ctatbs r-Ha
MacumoBckn  Gbina  BblbpaHa  kak  nydwasd
nyGrvkaumnsa rpynnomn 3KCNepToB MO HEABUXKXMMOCTU U
3KOHOMETpPUKE, MPEACTaBNALWMX CTpaHbl U3 BCEro
TuxookeaHcKoro pervoHa, B Tom uucne ms CLUA,
KaHagbl, Mekcukn AnoHun, TawmeaHs, Kopewn,
ABCTpanuu, HoBso 3enangun, dununnuH,
WHpoHesuun, CuHranypa n Mananaun.

Pan Pacific KoHrpecc 2006
http://www.appraisalinstitute.org/ppc/default.asp

HocmynHo: http://www.appraiser.ru/default.aspx?Sectionld=32&g=posts&t=12333
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