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T LY AFErORIEICFHMATETVRLEDT
FTEWVWA LR TMHENEITA LD I2, I

ITERERET 5. T LCEHMIT A& LTl
FNEFHFATEL I Lon D) L HFEZ FED
HEVH)ZEMN, —DORERATRIZERA ) M
Bbhfd,
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3. BERZEANDTRR

HAENDRIBIZOWTEZ TAIWE BN
iTo:ﬁD®i5KB$Ti Hb 5 B 349

KB EFE LT, EEEEMORBUEEIL, K
ﬁ%ﬁ:ﬁﬁ%ﬁ%kéhfwi?(Z?4F
44)

FLT, BREIHELO L) 12, #HiiBiE: 341
%5512 BVWT (AF4 F45), flitkE o
EHEIEZREMTH L EEPNTHET, S HIT,
[ 58 AR e, CNIERBREOSHRE W
VERAR DI TTIINRE D, HRIZE > TEF
ML ) OPEDLNTWE T, THIER
B, ZNn NI EEGIMAE L 2. TR
KL TLHEMRH SN TWE T, CAMA %
HARIZE AT 561203, FHli2E o JiE Lo
WP E ) ) TIEATBEEB O L [T
THME] TIE %L FIER AL A DL & b
) DX BHEICA->TEE T, Iy Ea—%—
P2 & o TH L WEH GBS W REIC 2 o T &
72BRIC BT, Fa ofTEERR. A OB
a2 ZNICEDLETEZLLENRDLDN. &
BB ONE VIR LEZ CTHEmE T 5
VERH ) 5 GOHHE T — 2B Rt
PO BEFT—FICHEESMWZ V)R [T
TH WALl E VI EETIE % T EROER T
Z L CATBUT OFTE R, T~ A > 787 b
EDFIZOWT, fFEamx BO TV LED B
DET,

HARO & &SEH G, HB L OBRE P LE R
THIZWERWET (A5 4 F46), CAMA |2
BV Tid Ratio Studies DFEFEE V) DD 5 H.
Ry APERHELR LTV E L7

EFEE~DA vk v 71 TREEFE LT,
Ratio Studies T & \» Ratio 281 % & 9 & E TV
% HOLEHEE &) DREEDAEVwE WS 2
LT, AR BELR EONFFEMOF G E V)
MEIZ > TWE L7z, SBIZEHL EIT2L9
12, 39 —21EF v 7 h-u—2 LT, BF56L
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Ratio Studies & \»9) ODBEFEL T b E Vw9 Z
EDRFEMBIICIEF 2 D5 DI T, HIfF & DR
M LEZTHRTTE, LA, RIETBE50K
STHELZ STV WBIC, 254 K46
~ 4T 2H D ZHBIOBRE D D& 5T 55
KREVIEZEF L7z (Finl (2017)) . BRI,
H 28 0 [ 78 % RE RTA 26 4 & D BALR T 70 i
BRI E LT, PR 15 456 H 26 H ¥
RLmREBER25ETH 12 HHRERNLT
BYFT. I TIEEHMEEEEIZ BT 55l & %
AR IERAbHEmINTBD F L (R
T4 K 46)
REFRHROPHA L LT (AT A F47), F
15 R Tid. [A] @R 2 Rl & v ) Dl
[C] &sklits & oA%<, [C] BaklitEss [A]
Bl & ) b o 72 BRI B EEHIRL
TWES, ZIUIR LT, TR 25 P [C)
BEklitE A [B] APl HE Ofiits % LA % & &k
2 BEERHRLCWET, Bl [C] B&EmiE
25 [A] Bl & DR < TH, [B] FPMiZEHE%E E
MoTLE) LEEEFHicNnsZ el £
I I B = € X B Y N = X el B AP | B e
KEEPIETE 2 b#m L72bIF T, itz
F9 &, [C] BEfiitsns [B] AFAf2E#E o fifi#%
L v, [C] Btk 2y [A] Wil &
DO &2 RHHERET 5 L) T L2 RE
BB T VB DI T

ZFZ T, HROHEIZOWTT LD TAHATT
(A4 F48), 9. LHKEOEWOIT| T —
AR L TW5HETYT, CAMA @OEAIZIE,
ARBEG S 57— &7 N— 2 DA & —f
K EV) OPLEZR>TEEd, £L T,
T = EMICET 2N RO LI D &
To T EPNELTCENERELETLEN) S
ENEREMERICIIEZE > TEEFTOT,
WHIFEG % RFETDLE V) T EIZDNTOER
BiEm e V)DL BEIII s TEFND T, &
Sy WHIFEBIZ0 Tk <o BIE &R E O
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e RARIAHIELEEIIR->TEET, &I
EDXHIA I =y P T BRITHERART
H, 24365 H, E2HALTHRETESL L
IEMTLIENEZONE T, HIRRORE
AT - TREDIIM, Mt 235 & v ) BlIR
WHEDLLI EIZRY T, i, CAMA 12
£ % BFAfiAS R B9 B aE B Lo A b v L
MWORETHLINEEZOLNT T, CAMA %
BATLHDOTHNIE, BHETEHOGHEN EIZE
T 5 L) EHMZEO L 72012, 5 O FFEAik
REILSRFATA, E)TEIARTLZZw
E) ZEDPRBEII D0 EbE T,

& 512, Ratio Studies 7% & @ E 7))V O 5l 7
FEBEL T, ETNVOIESED EERGRLLC
%0 E¥ . BB % BEFE ST EY) % O, £
nEL Xy ZINORHLE LTI LIZLD
7Y —EOFREINVLEE L Or, B
O EMRMED T & LT, SFRICEHPTC
o)L XIZET7TFuY—IROHA, T UNT
TIWEFE->TL L2 ENTEIL, Hms LT
L ATEUT & LTI ERVGELR TV E W) A
VY bEHZ00b LT A

HLlIT 7= ANGEEE LT, it &)
WMET L0V H)RELHY 4. THITEHL
TIAAO TlEBlDty ¥ a YT EWE L72A%
BELBVPOLBIMTETTATLEDY., BZ5HL
MAIEDE D LR D% &9 WHF % A &
IFED. PR TEZ T RLELHA ) e B
WEJ,

ZLTC BB ETHMLELALD I, i
EBYOILED, TAVAD L) hEAEHAE
TITIRPLANE ) &) JIZDOWT, HARIIZAIL
RETEAZTHEN) ZEIZOWTHERTIE
DLULENHS ) reHnEd,

EWVnHZET, b)) ERMIZARYELZD
T, AHOBFHIZL EICLwEBRNE T, &
EEH )AL ) TSNFE L7,



(R4 K1)

EE&EHRDFRE

2025410 10H
SE28[EIEE & E B A=

RRAXFREZFEEFBUAFHARR iR
L BATT

(RZ1 K 2)

2 BEIMIBITAZI 2 —4—0FA : CAMA

3. BXREADRE

-21 - FEPESHIE L 2026.1 (270 5-5IHH)



(R4 K 3)

1. LI

c HRIZBITAETESE
MmO RE

. PR « Computer Assisted
e i Mass Appraisal DIk,
B

(RZ1 K 4)

2. BEMIHITAHa
e = — D EFH

T XY AIZHB1FHCAMA (Computer Assisted Mass
Appraisal)

Mg REEE M 2026.1 (270 2RI -22 -



(RZ4 K 5)

2-1. 7 XU h DR ER DERIBIS

R EMR A BRI (city, county)
THImEEOEAE - HSME (marketvalue) (23T UV E 274
THMEREORBE LEE - BFE~E &

® @O

MEEE

> UHHEE BENME=- [RE] °HE
- FHEHIFEM. EEMEBOEE. MEHE. FRER
« FERRHNE T, MEHER

« EBR:AY T #ILZT DProposition 137 &

>§E§g@ﬁﬁ$%ﬁi¢éﬁﬁuﬁofﬁU\ﬁ%ﬂﬁ@ﬁE

e HERDOETEBEN : REMEK1.4%

S8 b (2011) . BTE (2024) 5

(X4 K 6)

2-1. 7 AU HDOBENRDOERE S

B EZHFEK
> BT Mm%E (assessedvalue)
=M &M (marketvalue) X FPIFREX

(assessment ratio)

« FHARBUSEEDRZ LICRL S MNAS W (B BEMREE
50%. FIXFEE100%. EXEMABEEI% R, D
RiFMc &LV ERZ) . (BTH (2024) 98)

S0 gl (2024) 6

~ 23— rg e 20261 (270 5



(RZA4K7)

2-2. CAMA & (L7

computer assisted mass appraisal

(X714 K8)

CAMA®D 7 EHH

https://www.youtube.com/watch?v=0gefhszKOi0
&t=36s

Mg REEE M 2026.1 (270 2RI —24 -



(RZ4F9)

CAMA & (X7

QLK TIL, EIEEERAEMIZEE L TR st i FiEZ IE M
L72CAMA (computer assisted mass appraisal) A7 I
M1 HINSTEH SN TV S,

» CAMADJER [Speer(1989)]

> CAMAIE 12 R Belfi & U7z I | el — & 12 355 & FFAf
TR L CRMITRAHEET B T (LARQ018)88 )

> T % ORBEZ AR T 50 TId < | MFY 727 —
BT b Ly RETEIC, LU R A AT B

ZHET 5 2 LI Lo T ABEORH i 2 — 5 T1T D JFIA)
(Al FH(2024) 155

(o)

(ZZ4 K10)

CAMAD £ )L

(—#%19 72 Hybrid Model)

MV= zGQ* [(zBQ* ZBA) + (zLQ*X
LA) +ZO0A]

MV i i

n GQ : Vb BREL

7BQ : BERI A5 K

LBA © EY R0 B B

rLQ @ RIEEHIZH D 5 I

YLA  HHERICH 5 B

LOA : DB % B

HE LA (2018) 90E 10

~ 25— [ AERE M 2026.1 (270 S5
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HFZ Ty ZHDERY FH A
=R 7 [AE 94T 5 © Analogical Regression ™~

EERRIEA (194,0008F) > Ny /T2 tE~ DI ($165,0004F) >HHEEA~ILE
AEH10554)

| CONVENTIONAL REGRESSION |

CONVENTIONAL REGRESSION ] ]ANALOGICAL REGRESSION

SAMPLE

TOTALITY OF REAL ESTATES VALUE ESTIMATION

MODEL
(3:2)

(2 %2) ly=a+ fk
—

Estimated y Adjusted y

h

' ' LR
Wt ] Km

— (¥.x,)
=

PRLPELTY D (—‘II'IJ) M = f( XXy X Vi Vss ,.".,)J

15 COMPARABLES
["I’Fy
ez 2

»7X
FOR EVERY SUBJECT <ﬂ

[ANALOGECAL REGRESSION

Fig. 3. Conventional regression versus analogical regression.

L ]

Subject £\ Subject Property
Property

> X

B <Comparable Property

Totality of Real Totality of Real
Estates Estates

Fig. 4. Conventional regression versus analogical regression — Pictorial.

Kettani & Oral (2015), at6-7. 11

(RZ414K12)

Analogical Regression ?

s REEDOEFEAPITEITERY . WRYH L LLEDF (comparable
properties) O BHMRME ICE D W T HIBMIE % #E,
o FELIEFEE (Resemblance Index) #FHAWT., WERYHICRHITWLL

B % B TE
- BM (f): @ BEH) JLoREXZRELL. BRYEOH
BifEE E H,

o [7FHOYy—ICk2Hm (reasoning by analogy) (Z7ERIIEZHILD
FTCHRLIEIRVNVEATH Y FYFTICHITAMEICET 5%
WZfRRd 5 FEk| £18H,  (Ketteni & Oral(2015), at 6)

 Sunstein(1993)%Z 5| L 2. analogical regression|d. AR R
(inductive reasoning) DRI — R EMLEBfT 1T TW D ERT,

Kettani & Oral (2015), at 5-6 12

Mg REEE M 2026.1 (270 2RI - 26—
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|JAAO 2024 Annual Conference &
Exhibition @ Denver, Colorado

International Association of Assessing Officers (IAAO)

R7YT (BE, aB%E) OBFEREDLSM

13

(RS54 K 14)

7077 LAE

IAAD 2024 ANNUAL CONFERENCE & EXHIBITION °
SCHEDULE AT-A-GLANCE 8)% 27 EI

SUNDAY, AUGUST 25 TUBSDAY, AUGUST 57 * Property Tax and Assessment
o Around the World - Standards
and Trends

* How Williamsburg, Virginia is

Revolutionizing Operations
with CAMA and GIS

WEDNESDAY, AUGUST 28 _
v

- 8H28H

* Machine Learning and Model
Explanation in Mass Appraisal

* Revolutionizing Mass Appraisal:
Using Al to Enhance Efficiency,
Transparency, and Equity

iaao.org/conference

-~

14

- 27 - M EEAFANGA) 2026.1 (270 551



(XS54 K 15)

How Williamsburg, Virginia is Revolutionizing
Operations with CAMA and GIS

 CAMA PARCEL
HUB

Vision
CAMA

Platform

Source: Green(2024), at 54 V) 1EBX 15

(74 K 16)

Property Information Website

Current Owner Parcel Address or Stroet Name Parcel 1D Alt Parcel ID "
Ly >
Search Search Search Search Clear Al @
GIS Map View - City of Williamsburg, VA HE
> 2
- i ,
@ ot O ™y o
e z e
&3
e -
ey \
Qg 1Sy s " e o
- 8 L : i
:
* ® *
P
E B e A 4
) 2{ aronre:
* L) ?% *
" 3
., R -
s -
Povered b
¥ Total Acres
1 Propesty Card M0 1 Lanore M Petos | iving Trust 804 S HENRY ST 2015654117 | Single-Family 0.3630
1 |Property Carg PID10 | Guacheta Shay, Xinolin Linng | 200 wESTGATE iR [“acon12a.415 | | Condo (Residential] 1 oooo0|
1| Property Card M0 100 | MARTIN, JOHN W IR [ 405 SHAINDEL DR 3222113812 | | Single-Family 1 oamo|
1| Propentv Card PID 1000 | COLONIAL PLAZA LLC | 904 CAPTTOL LANDING RD [ 3121330289 | [ Ges Station [ 1emm|
1 Progesty Card P10 100] | OITY OF WILLIAMSSURG 912 CAMTOL LANDING RD 3121.385.970 Vacant (Commercial) Aceage 2.5930
WA . OF WILLIAMSSLUR RRINAC TR 3 2 > - 4

https://app.powerbigov.us/view?r=eyJrljoiMWYzOTAyZjctNjkzMi0O0ZTdhLTg2M2EtMjc40TQ1
Y2NmY2RhliwidCI61j1zZGQyN 2I3LTBKNTMtNGRhMi1iZWRjLWY50WUxOGQzY2Q40CJ9 16
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GIS Maps & Projects

GIS Applications & Maps linked to CAMA via SQL Server view

Eagle view Economic
Imagery Development
Basemap Placer.ai Map

Voter Register
Lookup Map

Planning
Department
Comp Plan Maps

Cell Service
Provider Map

Public Work
Water Usage Map

Service Line
Inventory map

Source : Green(2024), at 15 & Y 1B 17

(RZ414 K 18)

City of Williamsburg® > A 7~ A\

https://www.williamsburgva.gov/1116/Interactive-
Dashboards-Parcel-Data---Map

Interactive dashboards integrate report data with visual & interactive features. Dashboard Instructions

PROPERTY INFORMATION SALES RATIOS LAND BOOK: PROPOSED FY2026
SEARCH REPORTS ASSESSED VALUES
‘ Property Search (Basic) Current Fiscal Year Taxable Report
‘. Property Search (Advanced) | Future Fiscal Year | Exempt Report
] Building & Vacant Land Search Totals Report

18
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PROPERTY INFORMATION SEARCH

SEEEEDT —XDORJR & RNFE

Subdivision GIS Map - City of Williamsburg, VA EagleView Map - City of Williamsburg, VA
e ==7 \ ST 7 ;
2 Wallec - /N g
i il Bark 2
Tax Class as .
TAT B
Q
Parcel Name Bo
=
IAT
Value Source =) 2
< 208
AT
Market Area State Class Code (Select)
FRT TR T 7

y Card (PDF)

Tax Status

1 1 Property Card PID 1 Taxable 2415.694.117 5-00-016 | Lenore M Petoe Living Trust 804 S HENRY ST

o § 2 Property Card PID 2 Taxable 3022.055.423 439.07.04.095 Wentland, Charlene H 424 ZELXOVA RD

1 3 Property Card PID 3 Taxable 3022.054.393 439-07-04-096 | GAGNE, PAMELA M 428 ZELKOVA RD

1 4 Property.Card PID 4 Taxable 3308.729.494 372-06-02001 DI MAIO, ROBERT O & CAMILLE E 901 SETTLEMENT DR
1 5 Property Card PID.5 Taxable 3308.742.465 372-06-02-002  MITCHELL, DENNY B 902 SEFTLEMENT DR
1 6 Property Card PID 6 Taxable 4008.123.508 06-302  FAN, DONGSHENG & MOU, NAN 302 WESTGATE CIR
1 7 Property Card PID 7 Taxable 4008.094.457 18-06-301  Greens, Mark T & Diane L 301 WESTGATE CIR

1 8 Property Card PID 8 Taxable 4008.110.544 06303  WALKER, JENNA REBECCA 303 WESTGATE CIR
4,828

https://a

[ Parce! Data.. ) [ Adv (GIS] J A:Ad-.' w‘Othqucz] L EagleView ) [»(cy w‘Asscssar-I [ Planning.. ] [Kcy xPIannmg}] ( Local :Maps‘} L Key (Local] ] (:\Jbluc (Ma;:e)] [ Key (Publi) )

.powerbigov.us/view?r=eyJrljoiYTkxZjEzZWYtNmU5Yi0 00 GVmLWE3MGMtZDYXNGI

19

OMTdmYWEA4IliwidCI61jlzZGQyN2I3LTBKNTMtNGRhMi1iZWRjLWY50WUxOGQzY2Q40CJ9

(RS54 K 20)

n

AT

THT

FAT

Parcel ID
ar -
. -
reel Address
-

Parcel Usage [Select)

Assossing District (Select)

Planning Neighborhood

Eagle view : 2023 & 20250 ELEL

Pawered by F

4108.122.101
3805.957.988
3905.954.074

LA PYRAMIDE CORPORATION
ROACHE, JON M & JOYCELYN Y SPIGMT
TAYLOR, JERRY T & CAROLE ¥

Condra, Michasl R & Condra, Leslie M
MeNally, Fugene H TR

SEARS, PALL M & FAITH £

3048 RUCHMOND RD
410 ALDERWOOD DR
414 ALDERWOOD DR
A18 ALDERWOOD DR
422 ALDERWOOD DRt
226 ALDERWOO!

[Crarcet Data..) [ adviGis) ) [(adv (Obligue) ]

[ assessor.. | (Key (assesson ) [ Planning... ) [Key (Planning)) [ Local ivags) J [ xey itocal ) [Public iMaos) ] [ key (Pubii) |

https://app.powerbigov.us/view?r=eyJrljoiYTkxZjEzZWYtNmU5Yi0 0O GVmLWE3MGMtZDYXxNGIOMTd

20

mYWEA4liwidCl6ljlzZG QyN 2I13LTBKNTMtNGRhMi1iZWRjLWY50WUxOGQzY2Q40CJ)9
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(RZ4 K 21)

SALES RATIOS REPORTS
ST{M%E. RatioD/ 3

[ZEAME DRER] 18R ERS [ {f15.

[ Barclay Square (Condo)

[ Boundary Inc (Town Home)
] randywyne

[ Bristol Commons (Conda)
|

Burns Lane

Capitol Heights

[ Capitol Land/Bypass (Residential)

[ Capitol Land/Parkway/Bypass (Cormmerci...
[] Capitol Landing Green

[ Capitol Landing R (Residential) PEWY 5

| Clear All I
-

1155

h SAET - SRAan £
. Wallar %
o Wl EEm S, A
\ 3 4
s \ -
= SRT1E - -k
| s o \ USN
\ * \ '
- usea 4 A I .‘E.arlle
' = RE1T },\ﬁ . N '
¥ » ) S e, ¥ \ State o Vrgin
ity y b :
R L ! W,|||(x_ £ty % Funl Frrmm
Srugan
- . g ¢
[ Pre—— ..,0
— a7
Wocobe = TR
[ -
[ r—— : i
[y—— ¥
et R e bt okt Facabrick; nc: ahcl i hfilase F. eiamect by Esr|

1 2018 066 HS1  Yorkshire

13363 066 KS1 Yorkshire

1 Hl AM-1 Wyndnam Plantation (Congo)
1 20 HM-1 Wyndham Plantation (Condo)
1 an 0 RA-1 ynedfiam Plantation (Condo)
1 2063 0 RAA-L  Wyndnam Plantation (Conde)
13501 0 RA-1 Wynedtim Plantation (Condo)
1. 36110 ARA-L Wyndham Plantation (Condc)
1 3110 HM-1  Wyndham Plantaton (Condo)

sperty Location

108 YORKSHIRE Ui
133 YORKSHIRE DR
441 ZELKOVA RD
A45 ZELKLVA RD
04 FELKCVA RO
208 ZELXOVA RO
204 ZELKOVA REY
236 ZELKOWVA RO
345 ZELKOVA RD

Single-Family
Single-Family

Conds (Resdential)
Condo (Resdential]
Cors {Residential)
Condo |Readential)
Cords {Residential)
Condo {Resdential]
Cons (Residential]

Morith

2004 Octoher 08T

2024 March 17
2024 luly a 17
024 July 12 I 0 (K]
2004 June 3 i ]
12024 Septermbar 5 74 D80
12024 May a
1 2074 Septemibar 30 i 0990 G
2024 Saptember 16 54 i) 0981

bar Saies attn
FagieView Imageny)

pe————

merp——
schan |

Orict

https://app.powerbigov.us/view?r=eyJrljoiMTA2N2JhMTAtMJRmOS00ZGM2LTgwMzktZGViMDLZmRhZ

GVkliwidCl6ljlzZGQyN2I3LTBKNTMtN GRhMi1iZWRjLWY50WUxOGQzY2Q40CJ9
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(274 K 22)

[ERREDHER] 20

LAND BOOK: PROPOSED FY2026 ASSESSED VALUES
THEEDOEET EEE5DRNE

State Class Codo

sengle Family (Lirban}
Educational
Commerciakindustial
Multi-Famiy
Colontal Witiamsburg
Regional Gosarnmant
Local Government (FSA)
Feligious
Agricultural {meee than 99..99 acres|

Federal Gowerment

Land Valio

478,453,700

$318,027,700
298,507 100
553,610,600

524,857,800
554,880,400
521,186,600
59,054,400
51,019,400

$1,343,431, 200

Improvarnant

=le

$743,022,700
5553,658,700
$103,268,000
5121,188 200

585,384, 300 a4 L4 1.7k
569,118,400 05, 000 25 L%

513,700 3,100 1 I&%
45,554,000 55, DA

$3,800,822,200 |

Total Parcel Value by Percentage

Religions L76%
Calenial Willlsmaburg

3.31%

Mut-Family 11.8%

a1.68%

Commerciakindustrial
0.25%

Edusational 34 94%

Total Parcel Value

State Class Code  Skngle Famdly (Urban) _

Current Total Value $1,629,514,700

gl ity urser) [,

wabire [ erosazac
nagionsl Govarnmert [l 3250008000
Local Governmant (PSA| - $345,764,700
nobigious [ $90,308,000
Agricukural {more than £9..99 acres| | $5,068,100

Calon

State Class Code

Fadural Governmart | 56,573,000
Agsteultisral {20 acees 1o 59,99 awes) | S35,563.200

S0.0bn 50580

£1.0bn
Current Total Value

19,514,700

P
Commarcibindustril [ $1.0:1,525800
wuts-Fanity [ 5:07.769, 300

§L5bn

Total Parcel Count by Percentage

Local Govarnment .. 1.78%

Calanial Willsmsbug
3.96%

Commardisl-ndustrisl
10280

Sirghe Family {Urban]
et

https://app.powerbigov.us/view?r=eyJrljoiO DMwODMwMWEtNGF mNS00YW QxLThhMzktY 2 UONTQxYjYwWN mExli

widCl6ljlzZGQyN 213LTBKNTMtNG RhMi1iZWRjLWY50WUxOGQzY2Q40CJ9

_31_
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Machine Learning and Model
Explanation in Mass Appraisal

* Practical Application of ML o TTIL DB (LM
* Prerequisites =3 (ML) %=7FEH
* Using ML for the Comparison g %jj—/f &1%?‘5/@\'[%@
Sales Approach: i@f‘&b@if
¢ ML-based Direct Market = /
Models
* Gradient Boosting
+ General Regression ° ML)(\D E}ﬁAl [(Z J: % 7\\
Neural Network — S
* Model Explanation and s 7 'j—\ v 7 X,ﬂ{'
Trust Tools
* ML-based Comparable
Sales Models S
« Similarity Model ¢ 72;_ 0y —[ElFnE
* Adjustment Model 4‘%%}% ?

Joseph F. Wehrli & Larry Wang, Machine Learning and Model Explanation in Mass

Appraisal, INAOYAEE K1 E (2024) & V) 1ERL 23

(RZ4 K 24)

2-3. VY F a—& v VIND
. CAMAE A A K7 A > D
- [==]

5-U0-SOUNGPING/00p A0S SSEUT MMM/ SATTY

Massachusetts Department of Revenue Division
of Local Services/Bureau of Local Assessment,

GUIDELINES ON CAMA SYSTEM ACQUISITIONS

Mg REEE M 2026.1 (270 2RI -32 -
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2-3.CAMABE A 4 Ko 4

KEFMICH 12 5HM (Valuation)
5| =E4i% (sales comparison) . EXf$RfME (costapproach) . INZEJTiE (incomeapproach) M3
DOTTA—FEYR—bTHRE,

OE%%& F L UL VHEEE
REIZRPFEY 22— HROIR Y22 7ILIEE L, TR % THICERT T 51468,
BEERR 7Y 2 — L OREN  PHOEH. BHPoRE. HWEICISL TR Y 2 —LZB%K - BET
= Dikhe,
AR MMy RHEEE  DHOBECHIE T L ICOX MEATIBICALE THEETE 215,
THEIHEE S 2 — L HERER (T—H—, 4:7574— be 7Y b7 40— b RE YA b)) PR
HEAfE, YA b M. MR L RE TE
SEGHFE  OBUER ST 74 v I RER #s HATY7- Y OMER) R ARGEMIE 2 AT E L. EXEME,
REERR 7Y 2 —Iv, HHABELZRES 2 O ICEII DB,

FELEEY 2 —L  HPHT7ILTY fAt:%’j‘L\’C\ BEOMHICRLELLIYHELZIEL. &
G LT e R T S,

BERFEEE - THRTET— 22 0BEXE CHER I N 2HEE, BICHEFE (Adaptive estimation
procedureF7z1x [7 4 —FK\v 7] ) H{ERABE,

ATy Foy—FEY2a—L NS EBRDOHTICER,
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2-3.CAMAEA A4 KT 4

0/\77r < AT

N7 4 =TV ADNTIR, ENBEBEEE WL, YR b
RRTHDHIEEHRTH7ALXR,

-$ﬁn7¢ <RI \ﬁﬁﬁtm%ﬁfwiﬁmmwf
(the overall ratio of appralsed values to market values) (ZB3:E 3
3 [L~L] & EO—BleH—HICBEEYT 2 [2FHE] 02
DORIEA B %,

o FHE/NT +—7 > XFEIC, FHEE & R D BRGEME & LhE T
HRFELERAEZBELC CFHMIND, A7+ —TXDE
BUEA D, BNIZCAMAY X T LITIFEBNT/NT7 + —< > Ao
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2-3.CAMAEA A KT 4 >

® /N7 F—< AT
o BERpy74a{EIm
o I—H—APIIERT E/3—tIILDERFEHEEZ Dt
DIRFTA—% (RFEI— KR E) 2BETE B8N,
o hOE, FIE, MMEFHE. 8RR (COD) . Mg
EEE (PRD) 75 & DIZERNLIHE/ T + —< > ZDBIE,
o TXREHIE, U4 XEHE, FHIINL—TRETERLT

%8
-%iéﬁ%?ét@@ﬁ7?7%%%!@8@7574v
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MEDY —X] ICKBMEDDHEEN @ FIAIE, LLERARGE T
7O—FIEIEL AR 7T A—FICED fED /S
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(RS54 K 28)

Bl & R AENET —X (MassGIS)

Massachusetts Interactive Property Map
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2-4. CAMA D 451

(224 K 30)

2-4. CAMA D 551

O F—=H =R
» CAMAY A7 A TlE, REIEICET LIEHROT —F _X—2X
A,
> T — A _R—R 2L, BEORGIFEE], LHOFHMEIEE, &
MOFE, ITEEBWM ENEGENS,
> KETIXEG | FH T — & ZIUE - i3 5 REFFHE S
F1E, AR CEBOEEILEINT-T — X N AT AHE,
> i - RIEfEZRT — 2 LIPAFETERWES ., FHlRE RIS
WL 52 DAREER S D,

HELLA (2018) 89-90H. FIH (2024) 15-16
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2-4. CAMA D 5518
@ GIS

> RENEOWBNMECRIEE T 217y 7B
SR L. I HEL BRI R TR

» CAMAY X7 LTlE, GISIEMZ/EA L TARBED
EFERz R LEHEICER

Hg LA (2018) 90-91E. AIH (2024) 15168
31

(R4 K 32)

2-4. CAMA D 5514

® FHHmETIL

« CAMAY X7 LTlE, EHEOFHEELN KT - StERBEFOF E%HA
WTABEDMET L A2 BET S,

o FHMEETINDEBETIZ, BEIEHT—& %3 & ICEGIEHEKICH - &
HYUTIFFYANWEREEHT S,

« SHMEETIILOBE (UTidEY DRE) (F. Ratio Studies & L\ 5 $51E(C
SURIEEEN D,

* Ratio Studies|FFHIAE D/ X7 + —< V RIEEICH R ->TH Y., THAED
EFR—=23 v ESHBREC, E~OFMOEEERATHER
INBIGZEDD D,

s IMBETILTIE LM EEME —FE L TEZ, MELAEEL CFHHET 5,

o SMHEEIX. HIROFETOT Y 7 FEAWT, BBIEHT — 2 Hh oM E
RETHERELPBERZHEL, Rz ARAETZZ LT, HTUTEY
DEWETILAEZERETZ (BEHOETHYDOREEZET D)

o BIINZTHUCIL, FEEE. B, BUREFEEH. AZHE)
LEDLLEHZRICEREB TCESZ L ONEAI N TL S,

HER LA (2018) 89-93E. HIH(2024)16E 32
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(741 K 33)

Ratio Studies @ /N7 MO IEIE

AR ATEER, S:EXS| SEHMMEmE

(D COD(Coefficient of Dispersion)
=[100*(A/S) D F 1R ZE]/[(A/S) D F1 RAE]

2 PRD(Price-Related Differential)
=[(A/S) D FIHEV/[(AD FIIE)/(SDFIE)]

® PRB (Price-Related Bias) > #&it

HE 0 JAAO (2013) at13-15. A& (2018) 918 33

(2541 K 34)

D COD(Coefficient of Dispersion)
%%IEE%E%??%E%QtE%%ﬁ% BYHICDOWT, FHlEE & S
2. FREZKRDZ: TRNTCOLEEKROPREZ ETE
3. REZFE: RREPIMEDEEZKD, £ DIEMEZFE
4, FHREERDZD: ITXNTCOREDFHIZHE

5. CODZEE: FIREZ FRIETE Y. 100 H T TEHDERTRE

HiE#E D JAAO (2013) at 13-15, LA (2018) 918 34
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(X541 K 35)

(1 COD(Coefficient of Dispersion)

> CODMNMEWF E, FHMERER TSI L T—EB L
TWADZ LR,
> BHAHAYZRKYE (EREIT. Y7 R em—?)

S—FRTEEBIOa Y I =7 A B LW FE 7 1T sagel7-
FEDLA., CODIESNH10, W EITRE koS4

CODIZ57 515,
NS RE T TlRCODIEsh 515, fhoHuEk TiZCODIL5
7520,

> 72X M FHTE TIXCODIES D 520, ARSI L 7 )
T— g UHIHE CIZCODIES > 525,
S EAEE. FHIEFEE. BEEE: CODIESH 520,

H 88 1 JAAO(2013), at 17-18; IAAO(2017), at 11. 35

(X241 K 36)

(D COD(Coefficient of Dispersion)

Table 1-3. Ratio Study Uniformity Standards indicating acceptable general quality®

Type of property—General Type of property—Specific COD Range**
Single-family residential (including residential | Newer or more homogeneous areas 50t010.0
condominiums)
Single-family residential Older or more heterogeneous areas 50t015.0
Other residential Rural, seasonal, recreational, manufactured housing, 2-4 5.0t020.0
unit family housing
Income-produdng properties Larger areas represented by large samples 50t015.0
Income-produdng properties Smaller areas represented by smaller samples 5.01020.0
Vacant land 5.01025.0
Other real and personal property Varies with local conditions

H B 1 ]AAO(2013), at 17, table 1-3
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(RZ4 K 37)

(2) PRD(Price-Related Differential)

« PRDAY 1 (T3E W & SR EFIMEE & B 5 | =AM
EDBEBA LY ZERNEHTE

« PRDI30.98H7 H1.030EF L W& I N5b,

o ZOEEAH.00% FL I Lfmam@$i EfTF1S (PRD
0)/\%) CEBDOLEANAL T AN B INEFY (PRDDOY
ﬁ) iﬂt%%#tmtwtéﬂéoﬂyfwﬁmgp%
%5175 "KEWGE, £-I3IREREEX S5 E,. PRDIE
uﬂﬁﬁ@l_ﬁ@?%ﬁli%ﬁﬁﬁ RSB WTZ EADH B, PRD%
FAL CEENANFEEZRTE T SERICIE, ﬁﬂ%%@@%
®%)LD+E/J7F95\IE%?—J_—7 — &75\:_':&’{_}é *LT L\

H 1 JAAO (2013), at 19. .

(ZZ4 K 38)

3 PRB (Price-Related Bias)

¢ PRB (Price-Related BiasfR#0) |&. 5 & ARFE it o LL3E
(ASR) ¢ MEDEGZRAE/S—t v TF—C et d 3 EEIAT
HDIEETH S,

& B 21X, PRBH'0.043D 355, MEA100%IEMNT 5 Z & (ZFHMLL
KHNF L TA.3%EINT 5 Z & %M T %, PRBIZ. PRD (Price-
Related Differential) & V) & %*LTEL:X# LR ch < BRxn
BEROFHANEEM A TS T 2BMNATN LB 5,

& —RHYIC. PRBIREZ-0.057" 60.05@%’@6:Wi %m% EEhn
%, 95%{EHBXEA-0.101 H0. 10D EENICH D155, BB
NENFRTELBRWZ EHZ BT HEIND,

H#8 : JAAO(2013), at 19, 56 [Appendix D.] a8
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(RZ4 K 39)

3 PRB (Price-Related Bias)

(1) fEfiEDREESZ EHE: TAMIE D50% & FFMHERD50%
BitL TMEDREZR 5(75:?&5 %, FHMEE & SRS AY(E]
LZnEHAEFHOLSIC, THMAEAEFRETE S

AVIZFHMEE. SPI iffﬂfﬁ?f
Value=0.50 X(AV/Median)+0.50 XSP

(2)ﬁﬁ@ﬁﬂ%ﬁwﬁﬁﬁﬁ%ﬁ%MWE@ﬁﬁﬁﬁwE

SR AER ) . 0.693TE| %, ZHic MEDREBEZEAD
W=t v T =IO R=XIEHEI N, %ﬂm®%§#%m%é
na,

Ln_Value=Iln(Value)/0.693

Hi8 D JAAO (2013) , at 56. 39

(ZZ 4 K 40)

3 PRB (Price-Related Bias)

(3) HREND D/NS—k T —VEEFE: FHMLLE (ASR) &
FIREDAEZFHR L, PRAETHE S

Pct Diff= (ASR—Median) .~Median

(4) BRI ZET: —k 7T —% (Pet Diff) ZAflifE OB
24D B RxHE (Ln_Value) (2%t L CEIFIHTT 5,

Pct Diff=b0+bl XLn Value

Z DEYFRHTIC LD | INLZEERO VAL O BEINAMEED 100% D 2k
EHR L, FRERE b1 IS DRttt R D &b &7~ d,
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2-5. CAMAD Fl &5

ShERM DA L

41

(RZ1 K 42)

2-6. CAMAMD BB & 5

® T — X DE(E

& Tt REDILM : CAMATIZ T # & EY A — (A CEHM
- KETIFENNICEYEES SV ETILICL BHEALES

- AATIREH E RN EIEICH T2, THEESERICE L,

& EFILDIBE
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(R54 K 43)

3. BANE~ADRE

(RZ1 K 44)

W0 75 F5i53495%

[ EEFE I R2BEEHARICFAET 2 X IERE
(AT TEEFEEOLHNIIFTRE] £V, ) XL
THRITIEHEFEFEOBETEERDRMIZE (L, BT
WX ITREDOEEFE (T(R 2 HZFEHAH ICH T 5 M
(T [EEFEOMIE] &1, ) THHERERSRK
=Ll tmeERsiak (UUT [ LHRR SRS
EWD, ) NIIRERBMEKRE L IIREBTKERE
kR (LUF IREZBMERSE] WS, ) ICEHFINT
HDET B, |
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(RZ41 K 45)

Hb A7 34155

®341%55 [{{Ms #EELEME NS, |
& [ETEEMMEE (BEAKEDER)
-+ EEEMMREEEEE T B AE
- RE . BEEMB=EE LT 2HE

= CAMAZE AT BICIXFHAHIEDORE LA NHE?

45

(X741 K 46)

5 & D ES%

€ CAMATI|ZRation StudiesDFENNF M #BIR ?
« FTHEEADA YT 4 TEE (BiE. B8
« V7 k- AO—¢& L TDRatio Studies ?

& ORDETEEENMOEE. FHEEEE DEL

%)mijﬁﬁ}zwieﬂ 260 B—/IVEEHIHR (BEE57565723
 BEHMAT ST A 120 BT NEE R (REe7462
12558 )

- REEE I & B ITEE F S B
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(RS54 K 47)

B =2 AR D ke A

X /MERISFEDOREA

o [ [A) @EIEZFH< [C] Edkffifg] 30k

= /DMIER2SFOREH

« @ I [B] FHliiEHE Offitg < [C] ZBeffits | (32%
« @ [C] = [B] tohnit [C] = [A] ZAAIHERRS 2

il (2019) =88 47

(RZ4 K 48)

HARDERE

¢ :I:%&U@%@HX%IT XD E

o CAMADE A (ZIF, TBEIS|ICET 57 — 2 X—XOEF RS
—MANFHNE (#REINS

s T—XEEICEAT B ENFE RO EMS

& HEFEO AR (#HitE) (IC& 2FBLE L

@ Ratio Studies’s: & £ 7 /L DEHH F &
o ETFIILDEYSMH
® KA BIIR AT
® 7 OY—[EE: EPMEDS cfBIERMIERH
o AN{EDUIE

& HH EEY DR DE
« AT ME 2SS
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(RZ4 K 49)

\

2% SCFN

¢ Green, Derek J., How Williamsburg, Virginia is Revolutionizing Operations with CAMA and GIS (2024).
* |AAO, Standard on Ratio Studies: A criterion for measuring fairness, quality, equity and accuracy,(2013).

* |AAO, Standard on Mass Appraisal of Real Property: A criterion for measuring fairness, quality, equity and accuracy,
(2017).

* Kettani, Ossama & Muhittin Oral, Designing and implementing a real estate appraisal system: The caseof Quebec
Province, Canada, 49 Socio-Economic Planning Sciences 1-9 (2015).

* Massachusetts Department of Revenue Division of Local Services/Bureau of Local Assessment, GUIDELINES ON
CAMA SYSTEM ACQUISITIONS

* Speer, . COMPUTER-ASSISTED MASS APPRAISAL AND GIS, PAPERS FROM THE 1989 ANNUAL CONFERENCE OF
THE URBAN AND REGIONAL INFORMATION SYSTEMS ASSOCIATION, VOL 3, at 53-57.

* Sunstein, Cass R., On Analogical Reasoning, 106 (3) HARVARD LAW REVIEW 741-791 (1993).

o fLBMT 8 Fa—ty VBT 2MER  EEFENLOHEFL VS BE] BNEE - TBERHIFR
2R [EEREFICHE T 2EE - FBERERFOHR] 921088 (AR EEHRELY X — - 2011)

o BT F;iéfﬁ%a%ﬁ%ﬁtiﬁ%ﬁ@ﬁ@%ﬁ~%ﬂ%ﬁ%i§%%ﬂ%%E%ﬂu;‘%%%m:ﬂ & ETMiER2165 5l
7-168 (2017

o #LEAT [EEEEEELE L BRHEZ K2 ReHIIRICET 2 8E] EETMIER229528 (2019)
« HIEGES [T7XYHOMBUEROERE bLAEOBREEER~ORY] &EFEHR2585 56198

(2024)
. Lu(ﬂiﬁ Mk D& EFmRS & BRTMAKE 1 BA~NOTRE| BATHEFSHEHE3154588-968
2018)
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