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Metropolitan Area Foreclosure discount Foreclosure sales as of All

sales
Pittsburgh, PA 59% 10%
Cincinnati, OH 39% 15%
Columbus, OH 38% 19%
Minneapolis-St. Paul, MN 34% 26%
Phoenix, AZ 29% 58%
Denver, CO 27% 25%
Los Angeles, CA 27% 39%
Kansas City, MO 25% 29%
Riverside, CA 25% 66%
San Diego, CA 24% 39%
San Francisco, CA 24% 39%
Las Vegas, NV 23% 74%
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Metropolitan Area Foreclosure discount Foreclosure sales as of All
sales
Washington, D.C. 21% 21%
Sacramento, CA 19% 50%
Seattle, WA 19% 17%
Portland, OR 18% 18%
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(Work Study — Steps and Methodology)
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HANITANHINTUYNAIDENS

(Work Study — Results Case : All Samples)
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5.1.3 n2EaURaUAMNANRNUS T T1AUssiiulasnaning uay s1AdszitulaeiFng

Tnainngan 289n9iNFAvaEng (Case : All Samples)
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5.2 wan1sAnEsnalszinnnauilan nsdlnnmaasing (Case : All Samples)
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5.2.2 N1 ReUNEUANNANNUFITUIN 2IANAYILANE, 31A1UTEIRLNINLNALAR LAy $9A7
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5.2.3 nuuATLeanlunNenennans warssaznaleas lun1sInenannana Inanine
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5.3.2 N1 BFUNEUANNANNUFITUIN 21ANLAYIZANE, 31AUFEIRLNININALAR LAy $9A7
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5.3.3 n1auBauaUANNANNUEITUI19 T1AdUssiiulagn1aning uay 91eAuseilulasnEng

a 1 o

Tnemineilszinnnfuniandatlgnad1s (Magaidtunasny) nsainsaeiig (Case : Al
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: All Samples)

5.4.1 N2 BaUNEUANNANNUSITUINN 2IANAILANE, 21AUTEIRLNINTNALAR LAY $1A7

Usziiiupann lnenindilsvinnnpunsen@anlgna’ng (a1aswiiiadd) netivnsiaasiig

T

(Case : All Samples)
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= P s e d 1 a v @ a
A1519% 5.12 NSLIUFELNAUANNEANNUEITZUING TIANLANSUNE, g1AlszINUNTNINALAR

a v o aa @ a o a o
waz s1mdsziunan Tnansnilssinnnaunsandadgnadne (@pswinid)

nsalnNAaLNa (Case : All Samples)

FIANANZUNE FIANANZUNE Rl RV IRy,
& / / NTNUNALAR
Bakitnt PRl RV IEETRNLY, g1AlszIiunam /
NTNLNALAR s1Asziiunanm
Average 117 1.75 1.46
Standard deviation 0.67 1.53 1.01
Max 4.81 8.24 6.01
Min 0.50 0.21 0.42

o o o {

Q’]ﬂ[ﬁﬂ's"]\iﬁ 512 ﬂWiL‘LE‘ﬂULﬁﬁlﬂﬁ%qm@ﬂwuﬁﬁ‘tﬁ’]’]\i TIANANSUNE, AN eEliU nau

o o

= a o s dla E% al v a 6\ =
JAUAR La MANUsviunas Tnaninedlssinnnmunianasilanaing (®1A1TNTE) NITUYN

a

v
[ %

Faeina (Case : All Samples) H3neaipensadl

o

1) 31AANzane / 91ANUsiiu naNieAuAR AALeae ot 1.17 uazAtANLdeLUw
1 [ a

HINTHTU 0.67 %QLLZ\WN?N iﬁﬁﬁLﬂWt%WﬂﬁutﬂﬂLﬂaﬂ #4n11 TANUsziiunIniNALAR

1szannbanay 17

1
a

2) 9AWANZLNE / FANUITRURANA HANLRAs @q"ﬁ 1.75 Lmtzﬁmfnmﬁmmummgm 1.53

= = & = = = Y
Tauanane TAnAnzeedulneaay gandn sandsziliunainlaeifBne Ussunndeaas

75

3) 1Aszidn NaNLALAR / :1Andsziliunans HeNeAEeti 1.46 uazA1ANITeaLIL

1
o = 1

NMIFIU 1.0 TIWAANDN P1ANUsziUNINTIALARTUIAtIRAE 24N97 PIANLTLIHUAANA

"ﬂ’ﬂ\iﬁlﬁ‘m&ﬂ Uszannidesns 46
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5.4.2 NMIRUNEUANNANNUSITUIN 21ALANZANE, 21ANU T RUNINTNALAR LAy $9AN
ai// dl v o 6 dla U al v a 6 =l o 1
paane Nungls Tnemindissinnifundendelgnaine (@1asnniad) natiynsaesing

(Case : All Samples)

[ > =

AN5197 5.13 NISLUTEULNEUAMNANNUETLUINN S1ATANETNE |, s1ANUSELRUNTNUIALAR

waz s1Aasrne Nuals Inanswidssinnnauniandeilgnadne (a1mns

WIRITEl) NTAYNFIRLS (Case : All Samples)

FIANAZUNY sAseRsane fanele
SAINNIUNA / /
sAesang Ranels s1AlszidunsniALAR
Average 1.66 0.72
Standard deviation 0.77 0.28
Max 4.76 1.68
Min 0.84 0.50

AMNATTIN 5.13 A9 FeLnaUAMNANRUEIEU9N9 21ALANTTNg, $1ALTIRY NTu

|
o o

a 09/, dl % o Ly aa P al v a 67\ =
NALUAA LLAZ TIANFNUNEY ‘V]°1I’]EI1® IﬂﬂVIﬁ‘WﬂﬂizLﬂVMﬂuWi@ﬁJZﬁ\?ﬂ@]ﬂ@ﬁ"N (B1ANTWIDITEN) NITUNN

Fa8814 (Case : All Samples)

o A ¥ A P ' A
1) #IALANZANE / $IABNTNE V]T’]Eli@ HNALRNE ‘EIENVI 1.66 LL@?JV’YW’]Q’]NLUHQLUHNWM?OQ'WH

4
I o

0.77 %ummﬁq snAANZNeLllAgLaRY 894n91 FAFene Auneld Ussunnbenas 66

% 1 1
o o |

2) 9mssang Nnels / sAntssilunaniiNAUAR HA@a ag#l 0.72 LazAIANKNITIHIY

v
o £

dl = all % ai |d| a
HINTHTU 0.28 TLAANDN TIANFNUNE VI‘I.I']?;IVLGW Iﬂillf?l@il@t@%‘ﬂﬁ“ﬂil@ﬁ 72 Aa991ANUTEINU

o 2

NININALAR
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5.4.3 n1auFaueUANNANNUSIT1I19 21adssiiulagn1aning uay 91euseilulasnEng

a

Inamineilszinnnfuniandalgnasis (@1a1ewiaiael) nstiynsanting (Case : All

Samples)

AN519N 5.14 NS EULAEUAMNANNUETLUINN 51A1U52 A UTALNINSNE LAz 51A7

dsziiulnainng Inanswddssinnnauniangelgnadne (@1mswidlad) nsdl

o

NN 22814 (Case : All Samples)

s1AszLRUNINSNE

‘5’3341/]3\11)]346] /
s1AUlsziudANS
Average 1.17
Standard deviation 0.60
Max 3.07
Min 0.43

ANNANT9N 5.14  n1aFauieuANdNRNUEIErI1e A ssiiulnennaning uay

a aa L A \al N A = = A
?qﬂqﬂ?ZLNuIﬂﬂ‘HIﬂﬂ? Nﬂqlﬁl@ﬁl'ﬂ%‘ﬂ1ﬂ7 LL@ZNW’]LUMLUM&I’W@WL& 0.60 DILLAANINY T9AN

dezinlfianamindlaeaas gand1 sendssiiinlpatfinsdniiesetn 5eaay 17
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454 nuuATLeanlunNenennans warssaznaleas lun1sInenannana Inanine

a

Uszinnnfaunsandalgnaing (a1a1swigdiasd) naciyndanting (Case : All Samples)

qr

AN9199 5.15 1UIUASILRRE TUNISINENDARATA LAZTEAZIIALAAE LUN1TINENAARATA

Tnanswddssinnnaunian@elgnase (@1aswiied) nsalnnsaatne (Case :

All Samples)
& ’ﬁ’ﬁuﬁuﬂ%‘%ﬂgﬂ ‘é‘zﬂzLQ@’lLQgﬂiuﬂ’l?ﬂl’]ﬂ
FAINNIUNNM
Tunsmanannann NAARAA
Average 2.92 1.99
Standard deviation 1.93 2.03
Max 8.00 12.00
Min 1.00 Aelu 11

1 v

ANANTNT 5.15 Anuauaieanlunisilsyyauazananindnannannlfadn 2.92 A%

v 1 1 ! v ! 1 v
LATHANUIUATITIINENBAAAIARILTAARETN 8 AT uAT T1NENanRaNAENgARLT 1 AT

U

= A 1 = = . i~ 1=
sraizinaaatlun1sanenenmnaa HALANEDEN 1.99 1 LACHNICUCUNUIUNGADE] 12

u

i}
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55 WansAnENInilszinniiasgn nsainnsaaadg (Case : All Samples)

5.5.1 D2 FHUNE LA NANNUFILUIN 2IANAIZANE, 21AU T RLNINTIALAR LAY $9A7

szidunain naninedilssinniiasga nsnlvndancing (Case : All Samples)

= = s e d 1 a v @ a
A1519% 5.16 NSLUFELLNAUAMNNEANNUEITZUING TIANLANSUNE, g1AlszINUNTNINALAR

waz s1issiiiunain Inanindlssinniastn nsainnalatig (Case : Al

Samples)
FIANANZUNY FIANANZUNY Rl RV IEETRNLY,
& / / NTNLNALAR
FANVINUA
PRl RV IEETRNLY, sasziiunana’ /
NTNLNALAR sadsziiunain’
Average 0.67 N/A N/A
Standard deviation 0.20 N/A N/A
Max 1.23 N/A N/A
Min 0.30 N/A N/A

AMNATIN 5.16 N9 FLLIRaUANNANRUSILUING 21ALANZTNe, 91AL T IRUNTN

v
o o [

= a o 6 v = = =
IAUAR LAz 2R TZIHURAA Iﬂﬂ%ﬁ‘Wﬁlﬂﬁ‘ZLﬂWﬂ@\‘]ﬁﬂ HINURSLREUAANL

o

1) 31AANEaNE / 91ANssiiunInaAUAR HAaat gl 0.67 wazAIANNLTIENIY

NIMTFIU 0.20 TUAAIDN IAnz1etiulaaiads A1ndd egiisen 67 18991AUsTILNTH

o o

=l
JALAR

6 a o e ¥ 1y &I 1y = = ° s
P1AANzeNe / Andssiiiunann wesmindsznmiiestn lildeyauan wesan Lideyaszdaniiasmedmiunig

Usziiuspinaindssinmiiasgn

7 N vo o a o & > Sy = 1Ny = =
91AUssiunINUIAUAR  Andsuiiiunan semindlsvimiiests lifldeyauans Wasann liffeyaazBumiame

dwiunssuifiumanainlszinniiesgn
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5.5.2 N9 BeUNE LA NANNUSITUINN 2IANLAYIZANE, 31A1UTEIRLNINLINALAR LAY $9A7

sarnel Nueld Inemineltlszinniiasgn nstinnsaeiig (Case : All Samples)

A15199 5.17 NISLUTEULAEUAMNANNUETZUINN $1A1LANETE, s1ANUSE LR UNTNLIIALAR

& P % o < o a o '
LWLAag F9AANTUE VI°1I’]EI‘1[§] Tﬂﬂﬂ‘iwgﬂ‘igl’nw“ﬂﬁqﬂ ﬂ‘é‘m‘VJﬂﬁl')’aﬂ’N (Case S All

Samples)
FIATLANZUNE sAsane Hanele
SANNINNA / /
sraene fanels 51A1U5ZLHUNTNINALAR
Average 1.30 0.53
Standard deviation 0.34 0.13
Max 2.58 0.86
Min 1.00 0.17

AINANTNT 5.17 MaLFauiaUANNENAUSTZIINg 21ALANZANE, TIANLTZINUNTN

v
o o o

= d‘ v [ o ¥ = o 1
NAUARA AT TTANFNUNE ‘Vl‘].l’]iliﬂ Inenindilszinniiasan NTTUVINAIBEN (Case : All Samples)

RAN_ERETN-141 a

& ~ v o, A = . =
1) TIAANEUNE / TIANBNTUNE ‘Vl“lm;liﬂ HATLRNE BEN 1.3 LAZATAIHNLENILIUNIATINY

o

4
I o

0.34 %QLL@@QﬁQ sAANZNUlAELRAY §9n31 FANFeEne Neneld Uszunnbenas 30

b

2) 9mssane Nnels / sAntssiin nantiasAuaR Aed agi 0.53 wazAIANNITIHN LY

v
o £

dl = all % ai |d| a
HINTHU 0.13 TILAANDY TIANFNUNE VI‘I.I']?;IVLGW Iﬂillf?l@il@t@%‘ﬂﬁ“ﬂil@ﬁ 53 AR4NANUTEINU

o 2

NININALAR
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5.5.3 nuuATLeanlunNenennans warssaznaleas lun1sInenannana Inanine

dszinniiadgn natiyneaating (Case : All Samples)

AN9199 5.18 AMUIUATURAL LUNITINENDARAA LARZTZELLIRARL LUNTULNDARRIA

Tnanswidszinniastn nsaivnAIaEng (Case : All Samples)

& RUIUATILDRY srEzIIRLRALlUNITINE
FAINMNUNNA
ﬂluﬂﬁ‘i“ﬂﬂﬂﬂ’ﬂﬂﬂﬂ’]ﬂ NAARNKNTIA
Average 6.54 244
Standard deviation 6.73 1.92
Max 30.00 12.00
Min 1.00 el 11

4

AINA9797 5.18 ausuaiedelunissvyauazananindnannainliogn 6.45 A%

u
4
o

Az HATUIUATININENDARANAUIUNGABET 30 ATY LAY ANENanRAIATINgAaLn 1 A

DRy

N

A a A \al = = . A \al
?Zﬂxlﬂ@’]Lﬂ@ﬂIUﬂ’]?m’]ﬂV]@@m@’]ﬁ HALAREBEN 2.441 LL@:Nﬁ‘zﬂzuq\‘]uquW@;@@ﬂ 12

U

md 3
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UNN 6

NANTSANEINTNAIDLNNTEEZLIA 2 U

(Work Study — Results Case : 2 Year Time Period)

6.1 HANISANENLALAINGIN NTUAIDEN9TLEZLIAN 2 1 (Case : 2 Year Time Period)

6.1.1 MU LA NANNUFILTUIN 2IANAIZANE, 31A1U T RLNINTIALAR LAY 37A7

Usziiunans Iasn1ngan nacisaasingszszinan 2 1 (Case : 2 Year Time Period)

= P s e d 1 a v o =
A1519% 6.1 NMSLUFELNAUANMNANNUETEUING TIANLATSUNE, s1AsziiunsNINALAR

waz s1ANUssLiuAfNn Taanwsan nsaiyNAY@Eng (Case : 2 Year Time Period)

FIANANZUNE FIANANZUNE Rl RV IRy,
& / / NTNLSALA
Bkt Rl RV IEETRNY, s1AlszIdunanm /
NTNLNALAR s1Asziiunanm
Average 1.21 0.87 0.76
Standard deviation 0.37 0.27 0.16
Max 2.07 1.36 1.03
Min 0.57 0.25 0.45

Q’]ﬂ[ﬁ]’]@qﬂﬁ 6.1 ﬂ’]‘ELlFEEIULﬁEIUﬂ'J’]NﬁﬁJViﬁAﬁrﬁ‘Zﬂd’]\i TIANANCUNE, TANssiiungu

v
o o o

= a = a =
IAUAR La ANUszIumAas TaanInTn Neaasiaamail

1
o |

1) 31AANzaNE / 91AUssiiunsNiieAuAs AAteds agil 1.21 uazAtANLdeLIw

' o a

1 v 1
NIMIFIU 0.37 TILAANDN PIALANTINeLIRERAL 29n97 T1ANssiRUNININAUAR

Wwniag Ussunngasay 21
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2) 3AuRIzene / Andssidiunann HAneds agil 0.87 uarAIANITENLUNIATTIY

0.27 %QLLZ\)@\?&Q snAnnEnIngannInAzaniulagads A1nan sedsziiunana e

1501 Uszanndfesas 13
3) alszdunsuiiAlam / sandssifiunana HANeat agil 0.76 LazAIANLTIENIIY

NIMTFIU 0.16 Teuanedd mAsziiiunsuiisAuamiulneafe A1ndd s1AnLstiiunann

1a99113n11 Uszunniauay 24

6.1.2 N2FeUNEUANNANNUEITUING $IANANLANE, $1ATLTEIRY, NTNINALAR WAL A0

paae Nueld Tagningn 1e9nsiisaasingssesinan 2 1 (Case : 2 Year Time Period)

o =

AN5197 6.2 N5LUTELALLAMNANNUETEUIN s1AANZENE, s1ALszLRUNsNIT9ALIAR

LAz 59A1A9NY e le TaenIWsIN NsaiAat19seziaan 2 1 (Case : 2 Year

Time Period)
FIANANZUNY sAeane fanels
SANNIUNA / /
saAesang Ranels 1Azl UNTNINALIAR
Average 1.68 0.75
Standard deviation 0.34 0.29
Max 2.24 1.38
Min 1.12 0.50

o =

ANAIN 6.2 NI FSLNUAMNEURUSIENING 21ALANZANE, FIANTNIIALAR

2
o

WAZ 21ANFaNe Rnelld Taanneqn aa9nscisinatinaszazioan 2 1l (Case : 2 Year Time Period)

' !
1 = 1

1) 99AANEE / $1AAene N0 ld HFnedeegi 1.68 wazA1AMDEULUNIATFIW 0.34

a
i 12 !
a 1 o

= = < d % o
EIN[IVTONIAN i’]ﬂ%ﬂ%‘ﬂ'}ﬁluuimmfmﬂ AN TIANBNUNE Vlﬂ.l"]ﬁlim ﬂﬁ'sz]m@@ﬁﬂg 68

1 1
=

2) :asane Paeld / s1ansviiunsinisduan daAneasei 0.75 uazAiaddideiuw

9/

] v ! 1 1
NIRTFIU 0.29 Beuandid AFsene Dnald Tnsedeazvegtenss 75 1e931AnLsziin

nsnIlaALAR
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6.1.3 NaFaueUANNANNUEITUI19 P1Adssiiulagn1aning uay 91eAuseilulaanfng

InENINIIN m@qm‘ﬁﬁmﬂmﬁwmm 2 ‘]dJ (Case : 2 Year Time Period)

=] a o v o 1 a o o
A1519% 6.3 NSLUTELNAUANMNANNUEIEUING iﬁﬂﬂﬂ’i%t“utﬂil’)’lﬁ‘l’li‘ﬂﬂ A 31AN

dsziiulnaiifing Tnan1nsan nsainadneseesiaan 2 1 (Case : 2 Year Time

Period)
F1ANUFEL AU NSNS
SAINNINNA /
gAsziiuiifng
Average 1.49
Standard deviation 0.64
Max 3.07
Min 0.99

AINA1319%7 6.3 N1LFURsUANNANRUTTE 1IN AU seiRulne i LAy
s1AUszlulpafifing IAsNINTIN AINANUIUIIUNA 35 Faating FANRALUEY $1A1LILHWIN
nine / :1AnLsTiduiAng agi 1.49 waslANdeuuuNINTgIL 0.64 TuaAINe s1ATILszIulE

anaminglagiads gandn Madssiiulaeiifinsdnilesst Sasas 49

6.1.4 auauATueds luN1IINENaARain Lazszazinalean luninanennans Inaninaw

YRdNIERFARLN9Tz81zI9a1 2 T (Case : 2 Year Time Period)

AN9199 6.4 AMUIUATILRRLLUNTINENDARAIA LAZTTASIIARAE L UNITIENDARATA

TABINTNSIN NTRIAIBENISEaLLARN 2 1 (Case : 2 Year Time Period)

& 'iﬂuauﬂf}gﬂmﬁﬂ ‘izﬂmmmgﬂ lun1sansa
FANNIUNRA
lun1sanananmnaim NAARAA
Average 242 2.00
Standard deviation 1.08 0.85
Max 4.00 3.00
Min 1.00 ety 1T
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AINAN919N 6.4 [uauATuedsTunTtsryauarnenindnannanliogn 2.42 A%

LATHAUIUATININENERARAIALUNARELTN 4 ATY UAT AEmannaTniIgaati 1 AT

a

= v = i =~ = . A Ll
?gﬁﬂzmﬂqLﬂ@ﬂiuﬂq?ﬂqﬂmﬂﬂm@qﬁblﬂ HALRAEDEN 2 1 LL@%N?%H%MWQ%WHWQ@@%W 3

mid 3

6.2 WNANISANEINSNELUSTLANDIAITWINTE NSUAIDENIN5EaZLIAN 2 1) (Case : 2 Year

Time Period)

6.2.1 N2 BUNEUANNANNUFITUIN 2IANAIZUNE, 31A1UFEIRLNINTNALAR LAY $1A7

Uszidunans laamdnshlszinnaiaiswitiaed namfaasingzezioan 2 1l (Case : 2 Year

Time Period)

AN5197 6.5 NSLUTELLAAUAMNANNUETEUIN s1ALANZANE, s1ANsELAUNsTNI9ALAR

waz s1AUsziiunann Taanswiilszsinnaiaswidias nsalAIAENSEaZLIAN 2

1l (Case : 2 Year Time Period)

FIALANZUNEY FIALANZUNEY g1A1lsziiu
& / / NTNUNALAR
Eakat grAlsziLiu mlsziiunanm /
NSNLNALIAR s1Asziiunanm
Average 1.42 0.92 0.76
Standard deviation 0.43 0.03 0.05
Max 2.07 0.94 0.81
Min 1.16 0.88 0.72
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o =

mnm@’mﬁ 6.5 ﬂ’]ﬁ‘L‘]_r%‘F;I‘LILﬁﬁl‘].lﬂ'l’]N’ﬁNWﬂﬁ?:ﬁﬂd’k‘] TIANANSUNE, T1ANINLNALAR

WAz 91AUsziRuRann tneninsdilszinnenanswiiasd nsifnesngsreasiian 2 1 (Case : 2 Year

v
o

Time Period) N98azidsinmat

!
[ { a

1) s1AANzane / 91Assidu nasisAuAR AAteas agin 1.42 uazAtAELdeLLY

v '
1 o =

NIMIFIU 0.43 TILAANDN PIALANZENe Tulasiads 49091 91A1U eI UNINITIALAR

1lgzannsanay 42

2) AeIzEne / Mandssiiiunans HANaae agi 0.92 uazAIANTENLLIBNIATE

1 v

0.03 %QLLZ\)@\?ﬁQ sAANZANY WulAEeAE A1NIN 287 $eaas 92 2a931AUsziiuRANA

a

o

3) AUsUNININALAR / 9ANUsziiunana HAaan agil 0.76 wazAIANNLTIEN LY
[ a o’/’ 9

NIRTFIU 0.05 Beuanede MAdezifiunsniaAuaf dulneiady A1ndn agisesay 76

PDITIANLTLLHURNAA

6.2.2 N2 FHUNEUANNANNUFITUINN 2IANANIZANE, 21AUTEIRLNINTNALAR LAY $9A7

v
o

pia neld Tasmiweltlssinnanaisnimias nemsaatingszezinan 2 1) (Case : 2 Year

Time Period)

v/ =l

AN5197 6.6 NFLUTELLALUAMNANNUETEUIN s1ALANZANE, s1ANsEAUNSNI9ALIAR

waz s1A109e Ngle Tnanswdilszinnataswidids nsalAIaENI9sEaZLIAN
21l (Case : 2 Year Time Period)

TIANLANSUNE ’i"lﬂﬁtzl/\‘l“ﬂﬁtl ﬁ‘ﬂﬁﬂlﬁ
y / /

FANVUNRA & 2 . - e o A

TIANANUE ‘VI°1I’]EI‘1ﬂ iﬂﬂﬂﬂiztuuﬂ‘iNU\iﬂUﬂﬂ
Average 1.70 0.88
Standard deviation 0.36 0.36
Max 2.24 1.38
Min 1.50 0.52
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AMNATNN 6.4 NI RULNLUAMNANNUFIZNING 91ALAZANe, T1ANLLIRUNTN

119AUAR AT TTIAFNTNEY ﬁﬂqﬂiﬂ Tneniwdlszinnanmiswaoined ‘Ll’ﬂﬂﬂ'iﬂw‘l')ﬂﬁl’]\iﬁ‘yﬁl LIQN 2 i

(Case : 2 Year Time Period)
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Amunlnadunaugilsziivdmindduumialszme

Tnz
M sz Lamvinddy o Al 2530 e FlalaE 2543 1Al 2544
Frmunsmnasgu ldsmiagiaasiuaay nn. LismianiandniRad na.
(aaidiunm vwasanng o thunana| g o thunanal g4 i 1hunatal  ga

thaudaa iR 4200 4800 5400 5200| 6000|8800 5450 | 300 7,150
2 | thwdanld 2 4u 3600 | 4500|5200 4500| s5600| 6500 4750 s5900] 8850
3 [ dhadald ldguga (lssiuenisiun) 5200 | 5500| B.000 6500| 6200| 7.500 6850 | 7250 7.900
4 | shurdednesalsd 4,200 5,000 5,700 sz200| s200| 7000 5,450 6500 7.350
5 | thudesdnduien 5,200 5000 | B.80D 6500| 7.500| 8500 680| 7.800] 8850
6 | thudandn 23 4 4,800 5500 | B.80D g000| 7000|8500 6300 | 7.350| 8.950
7 | thuudndudan 4,400 5200 | 8000 5500| 8500|7500 5800 | &850 7.800
g | thuuda 23 4 4000 4800|5200 s5000| 5800|8500 5250 | 700 5850
o [wmatianddiiuden 2800 4700| s100 4600| 5700 8200 480 6000 5500
10 | matiand 2-3 4 ndne 2 wums 2600 | 4400| s200 4500| 5500 8500 4750 5800 5850
11 | viliand 2-2 4 ndne 56 . Ldannane 4,500 5200 | 000 5800| 6,500| 7,500 5800 | 6,850 7.800
12 | vaiiiand 2-3 44 n¥ne 56 w. Bianan 2800 | 4pB00| 5400 4800| 5800| 6800 5050 | 6700 7,150
13 | Shaawadld 12 2,400 3,000 3,000 2,800 3,150 | 4,000
14 | anAswdadfuian 2,300 3200 2800 3500| 4000|4500 3,700 | 4200 4,750
15 | awanswaciad 2-3 4 2,200 2800 | 4500 4p00| 4700| 5500 4200 4950] 5800
18 | m1msmadiad 4-6 4 2,000 3500 | 4200 3800| 4500| 5200 4000 4750 5450
17 | anmnssinandalalifu 5 4u 5,100 5400 | 7200 5400| ®8000| 9000 6700 | 8400| 9450
18 | anmssinandi 6 -15 au 5,000 8000 | 850D 7500 10,000 | 12,000 8050 | 10,700 | 12,850
19 | anmnsvimanda 16-25 4 gooo | 1o000| 12800 10,000| 12,500 | 18,000 10,800 [ 13,500 17,300
20 | anmnssirandia 26-35 du 8300 | 11200| 14400 11,000 | 14,000 | 18,000 11,800 [ 15,700 | 19,450
21 | eAsgsfia laiifiu o 4 BOOD| 8,800 10,000 [ 12,000 10,800 | 12,950
22 | a1A19551a 1020 T 8200 11,800 11,500 | 14,500 12,400 | 15,850
23 | a1A1sasia 21-35 4 12,000 | 18,000 15,000 | 20,000 16,200 | 21,600
24 | mvAswsanAudRigalaliiu 3 4u 7E00| 8800 9,500 | 11,000 10,250 | 11,900
25 | gudinnsAnge 4 duiuly 10,400 | 12,800 13,000 | 18,000 14,050 | 17,300
26 | anAnsaansn dauyuin 2400 | 4800 5500 6,000 6050 | 6,500
27 | sersamasn dnildau (1-2 44) 8,000 10,000 11,000
28 | anenssnnsn dasldmu (34 u) 12,800 16,000 17,600
29 | indaleaa mald 2,800 3,500 3,600 4,500 3,800 | 4,750
30 | Aunainuila 1 auw AUNslAs 800,000 U ANH82 1,000,000 1. Auasa 1,070,000 U.
31 | awrawmuie: 3 ﬂmuﬁmﬁ'u AUHAE 840,000 U AUNHAL 300,000 U. AWHazs 860,000 U
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st seLnmnEnaR Y graa Tl 2545 gl 2545 g1 Ll 2547
ﬂﬂ"ﬁ\mﬂiﬁmmmﬁﬂu ldsaamnassumau na. Td e Saafasiuman . ldisniaaraasanan du.
(enaailusien uwionsiaung o drunag]  ga E tunate g4 o thunaa | g

ThaRes i 5,700 g600| 7,500 sooo| 8950 | 7800 8,550 7,600 | 8800
2 | thudesld 2 4u 5000 B200] 7.200 5250| B500| 7850 5,700 7,100 | 8250
3 ﬁﬁmﬁm‘lﬁ"lﬁquqa () szl iz ) 7,200 7600 | 8,300 7550 sooo| Broo 8,250 8,700 | 9,400
4 | thurssdnesald 5,700 8850 | 7,700 gooo| 7200|8100 6,550 7,350 | 8860
5 | thuRadndwdes 7400 | 8550 9,650 7850| 9050 | 10250 8,800 10,150 | 11,500
& | thwdeodn -3 4u 5E00 | 7950 9850 7200| 8400)| 10250 8,050 9,400 | 11,500
7 | thundaduises 5200 | 7400]| 8550 g700| T7850| 080 7,500 8,300 | 10,150
g | fhuuea 2-3 4y 5700 | BB00| 7400 6050| 7oo0| 7880 6,300 7,850 | 8800
9 | mohadauden 5050 | 8250 6,750 5350 6600 7150 6,000 7400 | 8000
10 | vathiend 2-3 44 nde 4 ums 4050 B050| 7100 5250| B400| 7850 5,900 7,150 | 8450
11 [ vathnd 2-3 44 n5ha 56 1. laifig1naa 5150 | 7100] 8200 gs00| 7550| B7O0D 7,250 8450 | 8,750
12 | woshiand 2-3 & rdhe 56 4. Banans 5250 | B350 7450 5650 6750|7800 6,200 7,500 | 8850
13 | dreaunsld 1.2 4 3,200 | 4150 3450 4,350 3,800 4,750
14 | varsvrdiadfudtan 3850 | 4350 4950 4700| 4800 5250 4,600 5,150 | 5,800
15 | aarswrdiad 2-3 4 4400 5150| BOSD 4850 5450 8400 5,200 5,100 | 7.150
18 | anansvndiad 4-6 du 4200 4950| 650 4450 5260 8000 5,000 5900 | 6,700
17 | ananavinadalaiifi 5 4u 7,050 | 2800 9900 7450| 9350 | 10500 8,350 10,450 | 11,750
18 | mamssinanda 6-15 44 8450 | 11,250 13,500 8050 | 11,950 | 14,200 10,200 12,600 | 16,300
19 | aamssinmanda 18-25 4 11,2650 [ 14200 18,150 12050 | 15080 | 18,250 12,750 17,150 | 22,000
20 | anenswinmnde 26-35 12,500 [ 15900 | 20400 13250 | 18850 | 21,600 15,100 19,200 | 24,600
21 | anarsastia ladifiu e T 11,350 | 13,600 12080 | 14400 13,750 | 18,400
22 | anAnsgefia 1020 T 12,000 | 16,450 13,800 | 17,450 15,750 | 18,800
23 | anAnsgefin 21-35 T 17,000 | 22,700 13,000 | 24,050 20,500 | 27,400
24 | anaswsswaudfigelalifu 3 4u 10,800 | 12,500 11450 | 13,250 13,050 | 15,100
25 | gufinnsfnga 4 dwiilal 14,800 | 18,150 15700 | 18,250 17,800 | 21,850
26 | anAisanAsn druuuRy 5350 | B950 BEOD| 7450 7,900 8,650
27 | swsnanss dosléRu (1-2 49) 11,550 12,350 14,350
28 | snmnsnamsn dnulému (34 Hu) 18,500 19,300 23,000
29 | tnda-Tseamu Ml 4,000 5,000 4300| 5380 5,000 5,200
30 | auasivuiia: 1 @ Awmas 1,140,000 U AHAL 1,200,000 1. AWAL 1,320,000 U.
31 | gusinuiia: 3 auanAany AWAE 940,000 1. AHAE 990,000 1. AWHAL 1,100,000 U.
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graalaluEl 2548

grela il 2540

srennlaflail 2550

ldsminniassefmy o,

ldsAriandaniasiau .

ldsAragiasiaAay da.

e ilusa vwmsiasns) o ihunate g o ihunaw]  ga a1 [thunana| ga
e lsian @t 5,300 7000 8800 7100| 8ao0| e300 7,400 8,600 | 9,600

2 | fhwReold 2 4u 5900 | 7400| 8600 g200| 7800 go00 5400 | 8100 9,300
3 ﬂ'wmﬁ’m‘l.a’i’”lﬁqugq alssiviansdunw) 8,600 9,000 | 9,800 9,000 9,500 | 10,300 9,200 5,800 | 10,700
4 | thuadadinasald 5800 8200 9200 7100| &soo| evoo 7400 &%00| 10,700
5 | shawRednduden 5,100 | 10,500 | 11,800 9500 | 10,900 | 12,300 9,900 | 11,300 | 12,800
6 | thwReniin 23 4 8300 9700| 11,800 8600 | 10700 12,300 9,000 | 10500 | 12,800
7 | thuudaduiian 7,700 9100 10,500 so00| @500 10900 8300 ©000| 11,300
8 | shuueln 2-3 4 7000 87100 9700 7300 8400 @500 7600 &7voo| 9800
9 | modimdduaen 6200 7.600| 8200 6400 7.s00| &s00 6700 &z00| 8800
10 | ymathiand 2-2 4w nf1a 4 Lans 5100 | 7400| 8700 5300 7.7o0| so00 5600 8000 9400
11 | ymothiend 2-2 4w nfa 56 . Tidlimnane 7,500 | 8700 | 10,000 7800| o000| 10400 8700 9400 10,800
12 | voshand 2-2 §u n%14 56 w. Tignana 5400 | 7700 9,700 g7o0| soo0| o500 7o00| 8200 9800
13 | mauanls 1-2 4 4,000 | 4900 4200| 5,100 4300| 5300
14 | anenswdladauiian a70| s300] 6700 4900| ss500| B300 5700 5700 6,600
15 | anenswndlad 2-3 4 5400 | 6300 7.400 5600 6800 7700 580 6900| 8000
18 | anpswndiad 2-5 4 5200 6100 6900 5400 &200| 7200 5600 6600 7,500
17 | aneswnandelaiifiv 5 4 8,600 | 410,800 | 12,100 go00| 11,200 12,600 9,200 11,600 | 13,900
18 | anenswinand® 6 -15 4u 10,400 | 13900 | 16,600 1o700| 14300 17,100 11,700 | 14,800 | 17,700
19 | anenswinanda 1625 4 14,000 | 17,500 | 22,400 14400 | 18000 | 23,100 14,800 | 18,500 | 23,800
20 | aneswnand 2535 4 15,400 | 19,600 | 25,100 15900 | 20,200 | 25,900 16,400 | 20,800 | 26,700
21 | avensgsiia laiifiu e i 14,000 | 16,700 14400 | 17,200 #REF! | #RER
22 | a1ATegena 10-20 & 16,700 | 20,300 16,600 | 20,800 #REF! | #RER
23 | a1Ategenia 21-35 o 20,800 | 27,900 21,500 | 28,700 #REF! | #RER
24 | mesasswdudntgalsiiAu 3 ity 13,200 | 15,400 13,700 | 15,900 #REF! | #REF!
25 | Audinisnga 4 dudilal 18,300 | 22,400 18,800 | 22,100 #REF! | #RER
28 | anAsvansn dauuuAy BO0OD| 8700 8100 8,800 8400 [ 8,100
27 | aesaansn davledu (1-2 4u) 14,500 14,700 #REF!
28 | aenswmnsn davlédu (3¢ ) 23,200 23,500 HREF!
29 | Tndialsasu wialal 5,100 5,300 5200 6400 5,400 5,600
30 | awnaimuiia: 1 duiu Awsas 1,370,000 U AN 1,470,000 U. 1,628,800
31 | awiumuile: 3 duudaiy Ausas 1,140,000 U Auug e 1,220,000 U. 1,268,800
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fvualaadaandysziwimindfuuwtalssma

Tna
sramstlseLamnEndau sreiT gl 2561 sl 2652 s1en ¥ 2653 s1AF 4T 2554
Fmunsananasgu s daataasanau Ju. | Mswrdaadaairafan Ra. | Mdsaiaadeasanian Ju. | ldsanaadassafian da.
{ﬁﬁLﬂ‘ﬂﬁJuﬂﬂ‘T UTVBTT L HRG) I3§I’W alrunata g«i Iﬁ.ﬁ 1hunate E.N B§I‘1 1hungana Q\i 0%‘7 runana g«i
hwdan i g700| 10100 11,200 9,200 10,700 | 12,000 9,300 | 10,800 | 12,200 9,800 | 11,200 | 12,500
2 | thawRasld 2 4 7500 o500 10800 8,000 10,100 11,600 8100 | 10,200 11,700 8,200 | 10,500 | 12,100
3 | thwResld ldgugs (1 sz ffuiarnzaun) 10,800 | 11,500 | 12,6800 11,600 12,200 13,400 11,700 | 12,400 | 13,600 12,100 [ 12,700 | 14,000
4 | thusddinesald 77o0| o200 | 10800 7700| @300 10,600 7,800 | 9400 | 10,800 B.oo0 | o700 | 11,000
5 | fhwRmRnduien 10,200 | 141,800 | 13,400 1200 11600 13,200 10,400 | 11,800 | 13,400 10,700 [ 12,200 | 13,800
6 | thwduafin 22 4 a400 | 11,000 | 12400 9300 0,800 | 12,200 9500 | 11,000 | 13,400 9,800 | 11,400 | 13,900
7 | shuudndidan 8700 | 10400 11,800 8,600 10,200 | 11,600 8700 | 10,400 | 11,800 9,000 10,700 | 12,200
8 | fuudn 23 4 go00 | 9200 | 10400 7800 @000 10,200 7,000 9100 10400 B,200( 9500 10,700
9 | vaslandauden 7a00| ssoo| s=00 go00| 8400 8100 7000 &500| 9200 7300 ®E00| se00
10 | yosliend 2-3 44 nd14 4 Lums 7oo0| Bs4o0| se00 8300 8200] o700 8900 | &300| 9800 7,200 8600 | 10,200
11 | vimsliend 2-3 9 514 56 a0 Lalfianae g500| 9800 11,200 8300 o700] 11,100 8400 | 9800 11,300 B700 | 10200 | 11,700
12 | yasliand 2-3 43 1314 56 . Fanana 7400  &7o0| 10400 7200 8500 10,200 7,300 | 8800 | 10,400 7600 | 8800 | 10,700
13 | Wmawoald 12 4 5000 8200 5300 8,600 5400 | 6700 5,500 | 8800
14 | avmrsvrdadfuia s500| s100] 700 5300 5900 B.800 5400 | &000| 6800 5500 &200( 7200
15 | amnswidlad 2-3 4u s200| 7.300| ss00 gooo| 7100 E300 6100| T7.200| 8400 5,300 7.500( &7o0
18 | aenswidlad 4-5 4 g000| 7.000| moo0 5800 6800 7.800 5900 &800| 7,00 §700| 7.200( @200
17 | anenevinandielallAu 5 o600 | 12700 | 13,700 9,500 11,800 | 12,500 9700 | 12,100 | 13,700 10,000 [ 12,500 | 14,200
18 | ananevinande 6 -15 41 11,600 | 15,500 | 18,500 11400 15,300 | 18,300 11,600 | 15,600 | 18,600 12,100 [ 18,200 | 19,400
19 | avmrsfnenda 16-25 4 15,500 | 19,200 | 24,800 15,300 | 19,000 | 24,500 15,500 | 18,200 | 24,800 18,200 [ 20,100 | 26,000
20 | anpsdnanda 26-35 4 1700 | 21,700 | 27,800 18900 21400 27,500 17,100 | 21,700 | 27.800 17000 [ 22,700 | 29200
21 | awnsgshia LA o I 15,800 | 18,700 15,400 | 18,500 15,700 | 18,900 18,400 | 19,700
22 | anAnsgafia 10-20 i 17,800 | 22,400 17,600 | 22,200 17,800 | 22,600 18,800 | 23,700
23 | anansgstia 21-35 i 22,800 | 30,700 22,800 | 30,500 23,200 | 21,100 24,300 | 32,500
24 | anensasswAndgalaliAu 3 i 14,800 | 17,300 14,700 | 17,000 15,000 | 17,300 15,700 | 18,200
25 | glufinsigs 4 dufialyl 20,300 | 25,000 20,100 | 24,800 20,500 | 25,300 21,500 | 26,500
26 | avensamaen dauudu 9400 | 10,200 8600 9,300 8700 | 9400 9,300 | 10,100
27 | awnsvansa davldimu (12 49} 18,400 15,500 15,700 18,800
28 | anensvansn daaldiau (34 du) 25,500 24,500 25,100 28,500
29 | Tndatsaan vl 5800 7,300 5500 6,800 5600 | 6900 5800 | 7,200
30 | Awnsyuiie: 1 qunn 1,660,000 1,520,000 1,540,000 1,650,000
31 | auanuila: 3 auuBnm 1,330,000 1,260,000 1,280,000 1,370,000
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PETERITEERl [ssunmiinsindona: | drsumneds | dssomlidinfasas
1 1% 2% W
2 2% 4% 5%
3 3% 8% 9%
4 4.9%) 8%, 2%,
5 5% 10%| 15%
B8 B 145 20%
T T 18%| 25%|
a 8% Z22%)| 30%
2 5% ZE%6| 5%

10 0%, 0%, 40%|
1M 125 2456 45%|
12 1454 8%, 50%
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An Empirical Analysis Mark G. Dotzour*
of the Reliability and Precision

of the Cost Approach in

Residential Appraisal

Abstract. Many articles and books have discussed the limitations of the cost approach to
estimate market value of real estate. This article is the first to empirically measure the
predictive ability of the cost approach to estimate value of single-family houses. Three
hypotheses have been tested. The results indicate that the cost approach did not provide
unbiased estimates of value, and the sales comparison approach estimated value more
precisely. Additionally, cost approach precision was not significantly different for newer or
older properties.

Introduction

The validity and usefulness of the cost approach has been questioned for over fifty years.
Many articles and books have discussed the limitations of the method to accurately identify
market value of real property. However, no empirical evidence has previously been
published that actually measured the precision and efficiency of the cost approach to
estimate value.

The purpose of this article was to empirically test the hypothesis that the cost approach
yields unbiased estimates of market value, and to determine if the precision of the cost
approach was affected by the age of the subject properties. In addition, the precision of the
cost approach was compared to the sales comparison approach to determine which
method was more reliable.

The paper is organized as follows. First, a brief review of previous literature regarding
the reliability of the cost approach is presented. This is followed by the model used to
quantify residential appraisal error for both the cost approach and the sales comparison
approach, a description of the data, and the hypotheses that were tested. Next, the
statistical results are presented along with a summary and conclusions.

Literature Review

The cost approach has been identified as being useful for the following appraisal
assignments: proposed construction, special-purpose property, property that is in-

*Department of Finance, Real Estate and Decision Sciences, The Wichita State University, Wichita, Kansas
67208-1595.
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frequently traded, for insurance purposes, and when a lack of comparable sales data exists
[1]. Additionally, Entreken and Kapplin have suggested that the cost approach can be
useful for construction loan purposes, feasibility, and highest and best analysis, because the
cost of construction must be compared to the expected value of the proposed project in
these assignments [6]. Derbes theoretically illustrated the interrelationships between the
three approaches to value and concluded that the cost approach is useful because it
provides information about land values, reproduction costs, and depreciation [3].

Other scholars have described the limitations of the method for estimating market value
of improved real estate. Ratcliff noted that as early as 1932, the National Association of
Real Estate Boards condemned the cost approach as unsound, inaccurate and misleading
[10]. He concluded that the fatal defect in the cost approach is that the value of the whole
is not the sum of the parts; and that with few exceptions, the approach is “unrealistic,
subjective and unproductive™ [10, p. 109]. Harrison said that without sufficient market data
to estimate land values, costs and depreciation, significant error is possible; and that
extreme caution should be practiced when using the cost approach [8]. Entreken and
Kapplin stated that the cost approach is not an indication of market value or most
probable selling price, because, in competitive markets, producers have little control over
value, although they may have considerable control over cost of production [6]. They
suggested that housing producers use cost more as a benchmark to continue production,
and that the cost approach is best used as a test or validation of value estimates from other
approaches. Rand stated that the validity of the cost approach other than for estimating a
range of values is theoretically questionable because the method does not address the risk
of the construction process that buyers would assume if they chose to build an exact
replica of the subject [9]. In another context, Christensen found that the cost approach is
not observed in the market to represent the typical action of buyers when purchasing
subsidized income properties, because the value of a subsidized low-income housing project
seldom equals the cost of construction [3]. Additionally, these projects often represent a
substantial over-improvement to the neighborhood. Although the cost approach has been
typically viewed as identifying the upper limit of value, Cutsinger illustrated that under
market conditions where there is excessive demand for houses and the supply is restricted
by governmental regulation, the cost approach will yield the lowest value estimate [4].

Another indication of the lack of confidence in the cost approach is evident in the
corporate relocation industry. The most recent appraisal forms that have been approved by
the industry’s trade association, Employee Relocation Council, rely exclusively on the sales
comparison approach.

Sample Data

To test the hypotheses, a sample of corporate relocation appraisals was gathered from
six corporate relocation companies. The appraisals were made by independent fee
appraisers for corporate employers to determine the price that they would pay to purchase
their transferred employees’ houses. The sample included the appraisal reports and the
financial information about the subsequent resale of the properties. This information
consisted of the sales price, financing terms, date of sale, and remodeling expenditures of
the acquired properties. The data was sufficient to compare the a priori appraisal estimates
of value with the actual price for which the property subsequently sold.
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The sale prices of the properties in the sample ranged from $27,500 to $395,000, with a
mean sales price of $90,295. The properties were sold by the relocation companies over a
twenty-six-month period from July, 1984 through August, 1986, with an average of 140
days on the market prior to sale. The mean age of the homes was thirteen years, ranging
from one year to seventy-nine years. The appraisers rated 28% of the properties as having
excellent interior and exterior condition, and rated 1% of the properties has having poor
interior and exterior condition. The sample was geographically distributed across thirty-
three states, with the heaviest concentration of properties located in Arizona, Indiana,
Missouri, Ohio, Oklahoma and Texas. Additional descriptive information about the
sample data is provided in the Appendix.

Appraisal Error Defined

To examine the issue of appraisal precision, appraisal error was defined as the difference
between the appraised value (from the cost approach and the sales comparison approach)
and the adjusted sales price of the property. The appraisal estimate was compared to the
actual contract sales price, adjusted for sales concessions made by the seller and any
remodeling expenditures made by the seller to improve the property after the house was
appraised. Appraisal error for the cost approach (expressed as a percentage of the adjusted
sales price) was defined as

_COSTVAL—[SP—PTS— REMOD]

ERROR,,, = (1)
[SP— PTS— REMOD]

where

COSTVAL = value of the subject estimated by the cost approach,
SP = the contract sales price received for the property,
PTS = sales concessions paid by the seller,
REMOD = remodeling expenditures made after the appraisal.

Similarly, appraisal error for the sales comparison approach was defined as

SALEVAL—[SP— PTS— REMOD)
ERROR, = 2
[SP— PTS— REMOD)

where
SALEVAL = value of the subject estimated by the sales comparison approach.
Testing for Estimation Bias in the Cost Approach

To determine whether the cost approach yields unbiased estimates of market value of
single-family homes, the following hypothesis was tested.

SPRING 1990
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H,: The mean appraisal error from the cost approach is zero.
H,: Otherwise.

Using a sample of 320 appraisals, the average cost approach appraisal error was found
to be 9.76% This means that the average appraisal estimate was nearly 9.8% above the
adjusted sales price for which the property subsequently sold. The results of the t-test,
which are presented in Exhibit 1, indicated that the null hypothesis was rejected with a
confidence level exceeding 99%. Clearly, the cost approach did not produce unbiased
estimates of value for the single-family homes in this sample. These results are consistent
with appraisal literature which suggests that, theoretically, the cost approach should
represent the top of the value range for the subject property.

Exhibit 1
T - Test for Bias in the Cost Approach

N=320

Mean Error=0.0976047
Standard Deviation=0,124024
T-statistic=14.078

P-value =0 0001

Factors That Affect Cost Approach Precision

Current perceptions of residential appraisal methods indicate a lack of confidence in the
validity and reliability of the cost approach to estimate market value of houses. The
precision of the cost approach is dependent upon the appraiser’s ability to estimate the
value of the land, the replacement/reproduction cost of the improvements, and the accrued
depreciation in the subject property. Land value estimates are most reliable when sales of
vacant lots have occurred recently in the immediate neighborhood. In mature, fully
developed areas, lack of sales data creates substantial difficulties in accurately establishing
land value. However, the chief disadvantage of the cost approach is the difficulty of
accurately estimating accrued depreciation [7]. The appraisal reports in the sample used the
economic age-life method of estimating depreciation, which requires a highly subjective
judgment of the appraiser regarding the effective age of the property. A recent empirical
study by Cannaday and Sunderman indicated that the economic age-life method, which
assumes a straight-line rate of depreciation, may not be the most appropriate method [2].
Their results indicated that a reverse sum of the years digits method more closely reflects
depreciation in single-family houses. Consequently, as a house ages and the amount of
depreciation increases in the property, the magnitude of potential estimation errors in the
cost approach is expected to increase.

Testing for the Impact of Age on Cost Approach Precision

The following hypothesis was tested to determine if the estimation error of the cost
approach increases as the age of the subject property increases.

VOLUME 5, NUMBER 1 *

Copyright ©-2001Att Rights-Reserved™

a01uAAEwas I ANLS N L UINUNINENRE 85TNANEAS (TU-RAC) UWIN 10 - 15



TA5IN15398 15RINISANTUUATIANTIIALINENAARRIANSWERY (Force Sale Value Criteria)

nsNL9ALAR

RESIDENTIAL APPRAISAL

71

H,: The mean error from the cost approach does not increase as the age of the

subject property increases.
H,: Otherwise

To test this hypothesis, a one-way analysis of variance model was constructed, such that

Cost Approach Error=f(A)

where A is a vector of age groups of the subject properties contained in the sample, and cost
approach error was defined by equation 1. The sample consisted of 320 appraisals of
properties ranging in age from one to seventy-nine years. The properties were grouped by
their actual chronological age in three-year increments in the following manner:

Group Age
1 1-3  years
2 46  years
3 7-9  years
4 10-12  years
5 13-15 years
6 over 15 years

N
46
73
59
48

23
71

Properties over fifteen years old were grouped together because additional groupings in

three-year increments were not of sufficient size to be statistically useful.

The results of the ANOVA are presented in Exhibit 2. The F-statistic of 1.57 revealed
that the null hypothesis could not be rejected, indicating that the mean error from the cost
approach did not increase as the age of the subject property increased. The coefficient of
determination showed that only 2% of the variation in cost approach error was explained

by the age of the subject property.

Exhibit 2
Cost Approach Error Grouped by Age of Subject
Sum of
Source DF Squares
Model 5 0.1196
Error 314 47872
Total 319 4.9068
Age Group N
1 46
2 73
3 59
4 48
5 23
6 71

F-Value
1.57
(p=0.1684)

Mean Error

0.0888
0.1089
0.1265
0.0928
00529
0.0854
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Comparing the Precision of the Cost Approach
and the Sales Comparison Approach

The American Institute of Real Estate Appraisers suggests that the sales comparison
approach is the most reliable and preferred method of residential appraisal, when sufficient
comparable sales data are available [1, p. 313). To empirically measure the relative
performance of the two approaches to value, a matched-pairs comparison test was used to
determine if the sales comparison approach to residential appraisal was more reliable than
the cost approach. The following hypothesis was tested.

H,: The mean difference between the appraisal error from the cost approach and
the sales comparison approach is zero.
H,: Otherwise

where:
D= Mean Appraisal Error difference= Y Din
D,=ERROR,,,,— ERROR,,,

for the ith property and where cost approach and sales comparison approach appraisal
error was defined by equations 1 and 2 respectively, and

n= number of properties simultaneously appraised with the cost approach and
the sales comparison approach.

Using a sample of 320 appraisals for which a sales comparison and a cost approach
estimate were simultaneously made on the subject property, the results presented in Exhibit
3 indicated that the null hypothesis was rejected. On average, the appraisal error from the
cost approach was nearly 3.8% greater than the error from the sales comparison approach
on the same property. The F-statistic of 12.34 indicated that the null hypothesis was
rejected with 99% confidence, and that the sales comparison approach was a more reliable
method of estimating the value of the residential property in the sample. These results are
consistent with current thinking in appraisal literature.

Exhibit 3
Matched-Pairs Comparison
Sales Comparison Approach versus Cost Approach

D=0.0378

N=320

Standard Error of the Mean =0.0031
T-statistic=12 34

P-value=0.001
Mean error from the cost approach 9 76%
Mean error from the sales comparison approach 5 98%
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Conclusions

The results of this study confirmed that the cost approach is indeed a less reliable method
of estimating value, when compared to the sales comparison approach for estimating the
value of residential properties. From the nationally distributed sample of 320 appraisals,
three major conclusions can be drawn.

First, the cost approach did not yield unbiased estimates of market value for single-
family houses in the sample. Average cost approach error was found to be nearly 9.5%
above the adjusted sales price of the appraised property. The cost approach estimates were
systematically higher than the actual value of the properties.

Second, the precision of the cost approach was found to be unrelated to the age of the
property being appraised, which refutes the notion that the approach is more appropriate
and reliable for newer houses with smaller amounts of depreciation. The results indicate
that the precision of the cost approach is not significantly different for newer homes or
older homes. A practical consequence of this finding may be that placing additional weight
on the cost approach in the final reconciliation process of the appraisal of newer houses
may not be warranted.

Third, the sales comparison approach was shown to be the superior method of
estimating market value. Cost approach appraisal error was found to be over 3.8% greater
than the sales comparison approach. Average error from the sales comparison approach
was found to be 5.98% over the adjusted sales price of the properties in the sample,
significantly lower than the 9.76% error from the cost approach. These results revealed that
both appraisal methods systematically overvalued the properties in the sample. Although
outside of the scope of this project, future research to identify the market conditions that
produced this phenomenon would be interesting and valuable.

In conclusion. the cost approach has been recognized recently as being useful for
feasibility studies and highest and best use analysis. Additionally, it provides needed
information for lenders making construction loans for new homes and for insurance
purposes. However, for the purpose of appraising existing single-family homes, the cost
approach appears to provide little incremental information that is not already provided by
the sales comparison approach. At best, it can identify the “top end” of the expected range
of value for which the subject property will sell, and can be used as a check on the estimate
of value from the sales comparison approach.

Appendix

Description of the Sample Data
Mean sales price: $90,295
Sales price range: $27,500--395,000
Mean days on the market: 140 days

Mean age: 13 years
Age range: 1-79 years
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Mean square footage of house: 1,871 square feet
Range of square footage: 768-5,582 square feet

Houses with basements: 51%

Houses with swimming pools: 8%

Houses rated by appraiser as having excellent interior: 28%
Houses rated by appraiser as having excellent exterior: 28%

Houses rated by appraiser as having poor interior: 1%
Houses rated by appraiser as having poor exterior: 1%

Geographic distribution of appraisals (by State):

Missouri 32 Pennsylvania 6
Ohio 26 Florida 6
Texas 25 lowa 5
Arizona 24 Louisiana 4
Indiana 23 Montana 4
Oklahoma 20 Alaska 2
Minnesota 19 Alabama 2
Kansas 14 Calfornia 2
New York 13 Idaho 2
Michigan 12 Maryland 2
Arkansas 12 Maine 2
Illinois 11 Mississippi 2
Wisconsin 11 New Jersey 2
Nebraska 10 S. Carolina 2
Colorado 10 Tennessee 2
N. Carolina 9 Virginia 2

Washington 2
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