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/ " * Computer Assisted

Mass Appraisal D15

\ A

CAMA & [ 7

LK Tk, BEEERFHMICE L Tt FiEL
IHH L72=CAMA (computer assisted mass appraisal)
VAT LINIROERN DI TEH STV S,

» CAMADEEST (Speer(1989))

» CAMAIL 2 &g S| F61 7 — Z IZES EFHhET v
G L CRHMEEZ HEE T 5 FiE) (1UA(2018)88 )
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(— #1922 Hybrid Model)

MV= 7zGQ* [( zBQ* ZBA) + (#nLQ* X
LA) +X0A]

MV @ i il

m GQ : b EREL

7 BQ BRI 5 R

X BA : BRI D5 B

r LQ ¢ B T 9 5 R EL

YL LA ¢ BEHVERIC A5 B

Y 0A : T OMZE NI D5 B

dgh A (2023) 90E °

2. |IAAO 2024 Annual Conference
& Exhibition @ Denver, Colorado

International Association of Assessing Officers (IAAO)
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* International Association of Assessing Officers

(IAAO)
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* 5 Annual Conference % FfE

e 2025(3%Orlando, FL

https://www.iaao.org/about/iaaos-story/

7075 LEE (8827H. 28 DA SH)

SCHEDULE AT-A-GLANCE
TUESDAY, AUGUST 27 (cout)
AWARDS LUNCH 1130 am - 1245 pm
Libwary's Brthday Gelubration in Exhibit Hall 1245 - 115 pm
Education Sessions & Exhibiior Showcases 115~ 218 pm
25-230pm
Showcwses  230-330pm
330-430pm

SUNDAY, AUGUST 25

£30-530pm
500-6:00pm
530- 730 pm

730-8:00am
730 am - Noon
00-9:00am
730 am - 200 pm
800 am - 4:00pm
900-930am
Education Sessions & Exhibitor Showcases  5:30-10:303m
1030-TH00am #
PLENARY: Linda Foster and Carmela Quintos 11:00 am - Noon :
Lunchn Your Own Noun - 200 pm m
Wil Lanchoon & T215- 245 pm

Workshops + 200-430pm

[ducation Sessions & Exhibitor Showcases 130 - 2
Break

Education Sessions & Extibior Shaweases Sl R 530-6:00pm

¥ B Ciocing Banguet &D0-9:00pm
e M.(Innmhm

§30-10:00am
10:00 - TE30 am

ANNUAL COWFERENCE . EXHIBITION <

iaao.org/conference

-

- 8H27H

* Property Tax and Assessment
Around the World - Standards
and Trends [&%1]

* How Williamsburg, Virginia is
Revolutionizing Operations with
CAMA and GIS [Z%2]

* John BurgissEK~D A > X

E2—

« 8H28H

* Machine Learning and Model

Explanation in Mass Appraisal
=53

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

e 7= ay7IFRBICEAIC
$L7‘ 7%, FHIFAIATET,
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10:00~11:30 EFOMEHE P - B &R
EFEERS EREEIERT 3. 8. WAHEONES S ATIRTT., COTLESF—3
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m?wrummmmmdm World - Standards and Trends
Speakers
Alan S. Domfest AAS, FIAAO, Idaho State Tax CommissionFollow
Brian Guerin, MPACFollow
Marco Kuijper, Netherlands Coundil for Real Estate AssessmentFollow
Presentation Category
08 OVERSIGHT AND COMPLIANCE REVIEW
General Session Description
Understanding property tax and assessment policies is crucial to improving and sustaining local systems, Th
the breadth and scope of these policies, show how policies and practices are changing, and for the first time,
worldwide perspective, In turn this will help assessing officers to sustain and improve underlying practices

13:15~13:45 J(—S=FPHI1 UPAZ)\—THhH CAMA & GIS TRBEZETIHE

ZOTLELF—23> TR D UFPLZXI I CAMA TS5 v b DA —LES—9 )\ TS5
D Y=IEULTERL, T—9DIR0OME(L. HR5 L SQL Server L-7R— 1> Power BI 9w =
{ETOEROEE. MRE EHOMOSIPIOMAAOEBNEROEHET 2 TLSAEEIC DL

How Willlamsburg, Virginia Is Revolutionizing Operations with CAMA and GIS

Derek J. Green AAS, City of WilliamsburgFollow
Speaker Website

https://www.williamsburgva.gov
Presentation Category

03 DEVELOPING AND MANAGING CADASTRAL DATA
General Session Description

This presentation details how the City of Williamsburg is leveraging their CAMA platform as the data hub

streamlining data analysis, creating custom SQL Server reports, Power Bl dashboards, implementing aut:

information spatially to both taxpayers and other City departments.

How Williamsburg, Virginia is Revolutionizing
Operations with CAMA and GIS

Vision HIEEhH

CAMA

* CAMA PARCEL
HUB

Platform @

Source: Green(2024), at 5 & V) ERk 15




Property Information Website

Source: Green(2024), at 14.

13

GIS Maps & Projects

GIS Applications & Maps linked to CAMA via SQL Server view

Eagle view
Imagery
Basemap

Cell Service

Provider Map

Economic
Development
Placer.ai Map

Planning
Department
Comp Plan Maps

Service Line
Inventory map

Source : Green(2024), at 15 & V) 7ERL

Voter Register
Lookup Map

Public Work
Wwater Usage
Map

17



City of Williamsburg® > X 7 L

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

15

PROPERTY INFORMATION SEARCH

S EE

FEDT — X DO R]R1

RS-

Subdivision GIS Map - City of Williamsburg, VA EagleView Map - City of Williamsburg, VA
TRT — =7 SA 45 \ 5 -
< Waller \
Mol Park 238,
= 3
Tax Class o8 W i 4
= % ] 4 Now Cumig®®
TART o
&
2 Q L N 1
Parcel Name -4 , \‘_. Sk
\
AT et \ \
. ,\ | i
Value Source > '-,a'g‘;w o
¥NRT 1 . 23un 3
Powered by Es Powered by Esri
Market Area State Class Code (Select) Parcel Usage (Select) Assessing District (Select)
TAT AT AT IRT

PID
(Vision ID)

Parcel
Count

Property Card (PDF) Tax Status

1 1 Property Card PID 1 Taxable
1 2 Property Card PID 2 Taxable
1 3 Property Card PID 3 Taxable
1 4 Property Card PID 4 Taxable
1 5 Property Card PID 5 Taxable
1 6 Property Card PID 6 Taxable
1 7 Property Card PID 7 Taxable
1 8 Property Card PID 8 Taxable
q H."{

—

2415.694.117
3022.055.423

525-15-00-016
439-07-04-095
3022.054.393 439-07-04-096 GAGNE, PAMELA
3308.729.444
3308.742.465

372-06-02-001

372-06-02-002 MITCHELL, DENN

4008.123.508 282-08-06-302 FAN, DONGSHENG & MOU, NAN
4008.094.497 282-08-06-301 Greene, Mark T & Diane L
4008.110.544 182-08-06-303 WALKER, JENNA REBECCA

Lenore M Petoe Living Trust
Wentland, Charlene H

DI MAIO, ROBERT O & CAMILLE E

804 5 HENRY ST
424 ZELKOVA RD

M 428 JELKOVA RD

901 SETTLEMENT DR
Y8 902 SETTLEMENT DR
302 WESTGATE CIR
301 WESTGATE CIR
303 WESTGATE CIR

{ ParcelData| [ AdviGis) | Adv Oblique) | EagleView )

[KrylAssessorl] [ Planning... ] [KrytPIanrun

g) ][ Local (Maps) J'[ Key (Local) ][ Public (Maps) J}{_Key (Public) ]

https://app.powerbigov.us/view?r=eyJrljoiYTkxZjEzZWYtNmMUS5Yi00OGVmMLWE3MGMtZDYxNGI

16
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20257 L8

Eagle view - 2023

Parcel ID

y of William:

Current Owner

Search

Parcel Address

Search

Parcel Usage (Select)

FART

Assessing District (Select)

TAT

Planning Neighborhood

AT

Powered by Esri

41 252-01-00-008,9,10 | LA PYRAMIDE CORPORATION 3048 RICHMOND RO
1 aa Property Card PID 44 Taxable 280-01-00-028 ROACHE, JON M & JOYCELYN Y SPIGHT 410 ALDERWOOD DR
1 45 Property Card PID 45 Taxable 280-01-00-029 TAYLOR, JERRY T & CAROLE ¥ 414 ALDERWOOD DR
1 46 Property Card PID 46 Taxable 3905.924.163 280-01-00-030 Condra, Michael R & Condra, Leslis M 418 ALDERWOOD DR
1 a7 Property Card PID 47 Taxable 3905.835.213 280-01-00-031 McNally, Eugene HTR 422 ALDERWOOD DR
1 48 Property Card PID 48 Taxable 3905.755.268 280-01-00-032 SEARS, PAUL M & FAITH E 426 ALDERWOOD DR

[ Parcel Data..] [ Adv(GIS) ] [Adv (Oblique))

[ERAME DGR E5ERS ik,

https://app.powerbigov.us/view?r=eyJrljoiYTkxZjEzZZWYtINmMU5Yi00OGVmMLWE3MGMtZDYxNGIOMTd

[ Assessor ] [Key(Assessor)J [ Planning J Lkey(PIanmng)J [Local (Maps)J [ Key (Local) J [Publn: (Maps)] L Key (Public) J

17
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SALES RATIOS REPORTS

S{M&E. RatioD/NF=

Clear All
;J GIS Map - City of Williamsburg, VA

Assessing District [Select One)
Average Sales Ratio by Month -
|

[] Capitol Landing Rd (Residential) PKWY S

X
1 VA 189
LI Barclay Square (Condo) I Sale Date Manth < SR 812 =
- @ Jsnusry 3
Boundary Inc (Town Home) by EH J
E Brandywyne i o B
[C] Bristol Commens (Condo) L do L /A
] Burns Lane e - g
- @lune 8 RBIY -
| Capitol Heights — 3 i
[] Capitol Land/Bypass (Residential) o ™ \ Lk
(] Capitol Land/Parkway/Bypass (Commerci... e A
- @ October o
L_| Capitol Landing Green oy
@ Novembar
@ December

Acres Zoning Assessing District
1 2918 066 RS-1  Yorkshire
1 3363 066 RS1 Yorkshire
1 00 RM-1  Wyndham Plantation {Condo)
1 210 RM-1  Wyndham Plantation {Condo)
1 40 0 RM-1  Wyndham Plantation (Condo)
1 2063 0 RM-1  Wyndham Plantation {Conda)
1 3501 0 AM-1  Wyndham Plantation {Condo)
1 3631 0 RM-1  Wyndham Plantation {Condo)
1 3671 0 RM-1  Wyndham Plantation (Condo)

Property Location

108 YORKSHIRE DR
133 YORKSHIRE DR
441 ZELKOVA RD
445 ZELKOVA RD
304 ZELKOVA RD
208 ZELKOVA RD
204 ZELKOVARD
236 ZELKOVA RD
345 ZELKOVARD

cel Usage

Single-Family

Single-Family

Condo (Residential)
Condo (Residential)
Condo (Residential)
Condo (Residential)
Condo (Residential)
Condo (Residential)
Condo (Residential)

Year

2024
) 2024
2024
) 2024
00 2024
2024
2024
) 2024
2024

Month

October 16
March 20
July B
July 12
June 3
September 5
May 3
September 30
September 16

755,200 0.956

880,400 0876 0.99%0

30,000 0574 0.9% 0.981

333,600 @

347,100

150,500 0974 0
343,500 54 0.990 D.981

353,000 0986 0.990

157,700 & 0.99

Public Sales Rattc
(EagheView Imagery|

Pm« Usage/Class c.m.l

Parcel Name/Assassing

ittt

| ] @

https://app.powerbigov.us/view?r=eyJrljoiMTA2N2JhMTAtM]RmOS00ZGM2LTgwMzktZGViMDliZmRhZ

Rantal inspection

District/Sign District
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LAND BOOK: PROPOSED FY2026 ASSESSED VALUES
[ZAMDOIER] 20O E LDk

= [ &2 Total Parcel Value by Percentage
State Class Code Land Value improvement Value
Religious 1.76%
Single Family (Urban) $478,453,700 §1,151,061,000  51,629,514,700 3726 31 G8% (ulmlllWlllum;l;:r:
Educational $318,027,700 $964,884,600 $1.282,912,300 52 24 54% 1.08% Multi-Family 11.8% Single Family [Urban)
Commercial-industrial $298,507,100 $743,022,700  $1,041,529,800 20,25 1028 31.68%
Multi-Family 453,610,600 $553 658,700 $607,269,300 105 11 BO% 18
Colonial Williamsburg 567,174,200 $103,268,000 $170,442,200 191 1
Regional Gavernment $29,987,800 $121,198,200 $151,186,000 10 2 94%
Local Government (PSA) 559,880,400 585,384,300 5145,264,700 85 187%
Religious 521,186,600 569,118,400 $90,305,000 25 1.76% 052 Commarcial-Industrial
Agricultural [more than 99,99 acres) 59,054,400 13,700 $9,068,100 1 0.18% -
Federal Government $1,015,400 55,554,000 $6,573,400 6 013N
- Educarional 24.94%
51,343,431,200 $3,800,822,200

Total Parcel Value Stats Class Code Single Family (Urkian] - Total Parcel Count by Percentage

Current Total Value  $1,629,514,700

single tamity (Urban) ([ N 9,514,700 Local Governmant (... 1.76%
Ecucators) Y 525251200 Colonl Wikamaburg
3.96%
commarcist-ingurrisl [  §1.041.529,800
v oty [ $557259,300 Commaraatndusal
10.28%

colonial Williamsburg [ $170.442.200
Regronal Governmen: [l 5151186000
Local Governmant (P54} [ $145.264700
Religious [ 90,305,000
Agriculturs] [more than 99,99 scras) | $9,068.100
Faderal Government | $6,573,400
Agricultural (20 scres to 99.99 acres) | $5,383,200

State Class Code

Single Family (Urban)
T7.21%

$0.0bn $0.5bn $1.0bn $15bn
Current Total Value

https://app.powerbigov.us/view?r=eyJrljoiODMwODMwWMWEtNGFmMNSO00YWQxLThhMzktY2UONTOxYjYWNmMExIi
widCl6l1jlzZGQyN2I3LTBKNTMtNGRhMi1iZWRjLWY50WUxOGQzY2Q40CJ9 19

Zmevs3>

8:00~ 9:00 XEFEICHITDHREELEFTIIOKRNA
COTLUF—3 TR, ISCHATESWEFE (ML) 77/05—-&, ENETWE
L\;ﬁtﬁﬂgiﬂ'o HIBEF U RRTICA T 5RO TS ERMNERTL. E5I)LR
EWEFT,

Machine Learning and Model Explanation in Mass Appraisal
Speakers
Joseph F. Wehrli, Tyler TechnologiesFollow
Larry Wang, Tyler TechnologiesFollow
Presentation Category
04 APPRAISING PROPERTY
General Session Description
This presentation will discuss readily available machine learning (ML) technology and the techniques to
Practical in-depth use cases around market modeling and comparable sales are presented and particul
of model explanation techniques.

9:30~10:30 XEFMOED: Al ZF[LTHRIE. BAE. AFEERDD

BE, EEE. AHEESOTARHHDEZET SATHEE (AI) O ER0FET. TEN
S ADfI LW THSRESIAIZERHT S LCIHO>TOHIRATEFET, RANLIERS
BARJRENE. N ERRLET.

Revolutionizing Mass Appraisal: Using AI to Enhance Efficiency, Transparency, and Equity
Speakers
Shail Jain, FarragutFollow
John Burgiss RES, Forsyth CountyFollow
Brian Guerin, Municipal Property Assessment CorporationFollow
Ken Joyner RES, AAS, PPS, Mecklenburg County
Presentation Category
05 LFADING AND MANAGING THE ASSESSMENT OFFICF
General Session Description
Discover the potential of Artificial Intelligence (Al) in revolutionizing mass appraisal by elevating effici
Transformative benefits can only be realized by using Responsible Al—an emerging area of Al go
explainability, and fairness through practical recommendations.




Machine Learning and Model
Explanation in Mass Appraisal

o TTILDFEE (LM
23 (ML) %JEF
I 5% & EEER
toi-HDF%

e ML AERRAIIC L BT
7y gy 7 X4k

e 7O Y—MmIFOH
BE? - [3-2]
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3-1. 7 X U 51 DB E R O EAR G

@ BfEMR s BEAE (city, county)

@ FmEEOE®E 55 MIE (market value) (T U N8EGE 2F4M
® FHMEORELEE . BF~HFI L

@ FrEEE

> MG ERE/ EENMAOE= (K] C5E
- TEmK. BEEMMEOCORET. MEFTE., BAR
s FERMNET, BHEHNE
o EBR:HYU 7 HIL=7T DProposition 1372 &

>§§g§%ﬁﬁ%%%i?%%ﬁt@ofﬁU\é@ﬁﬁ@ﬁﬁ

e HBARDOETEEER  BERE1.4%

88 L (2011) . BTE (2024) 23

3-1. 7 XY 7 DB EM DE RIS

B EzxhF=x
> ERBLETMEE (assessed value)

= Hi5{ME (marketvalue) X FHIFREX
(assessment ratio)

« MRS EEDRI LICELR DN Z W (B BEREE
50%. FIRAEE100%, EXMAEEI% G, 7B PFHi
RFMCEVELS) , (ATHE (2024) 98)

20 g1l (2024) 24



3-2. CAMAD &

computer assisted mass appraisal

CAMA®D 7 & [B|H

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

Ty

) HH A

(el EANE] E/\Tﬁﬁ\ » Analogical Regression ™~

ERIEBA (194,00004) >7 Ny 7 HeE~Dikk (£1165,00010) >MNEEA~ILK

AEH105314)
e | CONVENTIONAL REGRESSION | [ANALOGICAL REGRESSION
SAMPLE
TOTALITY OF REAL ESTATES VALUE ESTIMATION
Estimated y Adjusted y
r 3
"0
i . a @
(R m —al
. i
1
A > i
FOR EVERY SUBJECT Subject #\  Subject Property
PROPERTY AND Property

TS COMPARABLES

N= (%%, X5 Vs .“)v-e."-)J

| ANALOGICAL REGRESSION

Totality of Real
Estates

B ComparableProperty

Totality of Real ™
Estates -

Fig. 3. Conventional regression versus analogical regression.

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

Kettani & Oral (2015), at 6-7.

27
Analogical Regression
o EEOMIBOITEINZERY R L LLEYHE (comparable
properties) DEERMEICEDWTHIBMEZHT,
« JAUETEEL (ResemblanceIndex) ZFHW T, WRYHEFICEHRDHITWLEL
B EE,
- BYE (B @A, BEH) JCoABXZHEBELL. IRPHEOE
ez & H,

- [7HaY—

W fRY 2 FE] CIEH,

* Sunstein(

1993)%= /| L 2D,

IZ & 2w (reasoning by analogy)
R TERLHEMENEXTH Y,

FY¥IFTICE

IENIESLD
T AEEICET 24

(Ketteni & Oral(2015), at 6)

analogical regression

I3, IRINRIHERR

(inductive reasoning) DA — X EIETIT TWLWBEF,

Kettani & Oral (2015), at 5-6

28




peojUMOp/Suonisinboe
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3-3. ¥ Y Fa—tv N
CAMAE A 714 FZ 4 >~ Dyl
[==]

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

GUIDELINES ON CAMA SYSTEM ACQUISITIONS

3-3.CAMASE A A KT A >~

KEFHMICH 1T 5 5Fm (Valuation)

« EX5|=Efli%E (sales comparison) . EXfS/R{M;E (cost approach) . UNZ5ETTiE (income approach) M3
S2OT77Aa— ?%ﬁT—FTé«%

¢ EM‘E’]?& £ L L isE

REIXMEY 21— HIROAX MY Z 2 7ILICEEG L, X FEEHNICEFRFTE D14,

o ORMAEEIR Y 2 — L OFRE  YOERE, BYoRE, IS TRV 2 —LERK - BET
= B iHe,

o OAX b RLY REEE  WHEOBRBCHIE I ICOR MEZTBICAEDE THBTE 2HEE,

o FHEFEEEY 2 - EEA (T-h—, FAT74— b, 7OV T 0= b ORI YA ) PIERE
BB, U4 b #F, HERE L IRE TE 2,

o EEHHTE OBUIENS T 74y VR EER B 0B RRFEMSEFTE L, EEE
BAERR 7Y 12—, MiGREERART 5 O ICEIIDEEE,

o BIHEREY 2L BENTALIYILICEOVWT, BEOYHICELBLULI-YEEREB L, HE
1205 U C Bt = T 5 Hhe,

B[RRI +ORTEET — X AFOEEXE CHERA I N HEEE, BISHETFE (Adaptive estimation
procedureX 7=1& [7 14— KNy & | ) HEHAATEE,

o ZTLy RY—FEY 2 NS EEROSHIER,
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3-3.CAMAEB A A T4

/X7 F—< AP
. /\77r RV ADIIE, BARELGEEZHmI-L, YR — b
BETHD L EWERTH 70X,

-Eﬁﬂ7w TV XTI, FHfE & TISIME D e RRY 7R IR
(the overall ratio of appralsed values to market values) (ZB:ET
5 ILRL] & EO—BHEH—HICEET S [AFHE] D2
DOEIEN D B,

o FHE/ T+ —~ 2 XFFEIC, FHEE & Fol D IRGEME = LLE Y
DERGELERFAEZE L RIS NG, X7+ —<v XADE
BEUED D, ENTZCAMAY R T LITIFENTZ/XT7  —< > ROHF
vx?Aﬁ\ué\;ré: N5,

31

3-3.CAMAS AT A F T A~

® X7 F—<TVRADHT
. E%E’]MHU
1 — A ERT B/ — L OIRERBE S Z O
DS X—% (REI— RhE) 4EETE BET.,

. EPE’%TE FIE, MEFIHE, 28R (CoD) | Mgk
HEE (PRD) 7 & OIZEMER R/ + — 7/7\@;‘EIJEO

o T REME, YA XME. FimoL— T ETEIET

% BE
'#ié%??%k%@%ﬁ?7@ﬁ%ﬂﬁ@@7?74v
7 L

MEDY —Z] ICK2MBODHTEES - PIZ X HEARTT T
TO—FICEIDKEL AR N T IO =FICEDED /Y
T4 =X VRS B &,
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Fiie & I A NE)ET — X (Mass GIS)

Massachusetts Interactive Property Map

9 GARDEN ST
. CAMBRIDGE

vereil Streer

T Oweer PRESIDENT & FELLOWS OF
1 HARVARD COLLLGE

s Towivalst 191,061,100

Mg,
il

Commonmealth of Massachusetts Buresu o

https://massgis.maps.arcgis.com/apps/OnePane/basicviewer/index.html?appid=47689963e7bb4007961676ad9fc56ae9

33

3-4. CAMA D 551




3-4. CAMA D 5514

O F—=H =2
> CAMAY A7 A TlX, REEICETAFROT — X X— 2R
%15

> T A=A, BEOWRGIFEF, HHOFMIELE, &
W) O it \%ﬁ%%%@&#aihé

> KRETITEGG | HF T — 7 2 Uk - BiET 5 RERES L
F1E, AR CEHOERLINTT —F N AFAEE

> U REFERT —Z LAFTERWGE, MR
WAL E 2 DAREERD D,

H#: 4 (2018) 89-90H. HIFH (2024) 15-16E
35

3-4. CAMA D 551

@ GIS

> NEEOHBRHMNECHEE T XL~y 7 EIC
For L. fFHmICnERZERIERZ =24t

» CAMA> 2T LTlE, CGISIER % ER L TARBED
EF®RZHa LaHmICIEH

HEL A (2018) 90-91E. RiIH (2024) 15-16E
36



3-4. CAMA D 5514

®

FHIEE T L
» CAMAY 27 LTlt, &EGOFHEE KT - BEREZOFELA

WTARBEDTHEET L AZEET 2,

« FHMEETLOFBETIE, BEIEFAT —2%2H & ICHEIEAMEICH - &

HEETIFEFYAVNVWERAEEHT 3,

« FHMEETILOBE (BTEEY DRE) (X, RatioStudies® L\ 5 IBIZ(C

S UIREEE N2,

 Ratio Studies|ZEHMABE D/ X7+ —< Vv AIEEICHLH-THY . SHEED

ETAN— 3 v ERODLHEEC, NREANOFMOEEEFRATELER
SNDHZEDH D,

« FHMEETILCTIE L EEYZ —hE LTER, WEZAE L THHEY 5,
o FHMEE L. TROBEOTY 7 b EAWT, BEIEFT — 2 h oMig%

REST2EREARZ2BEAHMEL. REERET DT, HTTEY
DREWETILERERETZ (EHOEXTHEDREELET D) .

« BIENDIEHICIE, HEESKM EMRASF. EVRHEZR. AEHSE)

ZDLBRNEICRETE2 L0 RAIN TV S,

HE A (2018) 89-93E. HIHH(2024)16E 37

Ratio Studies @ N7 3 D 12

A

R ATMEER. S:HNS | SHUE

(D COD(Coefficient of Dispersion)

=[100*(A/S) D FII R ZE/[(A/S) D H HRAE]

(2 PRD(Price-Related Differential)

=[(A/S) D FEIMEV[(AD FIIE)/(SD FIFE)]

3 PRB (Price-Related Bias) > &k

HH# D IAAO (2013) at13-15. iz (2018) 91H 38



(1 COD(Coefficient of Dispersion)

1, FHMEE & mBMEOLLERZFHE: BYHFICOW T, FHEEE % miHmHE
TE| > /-t % KD 5

2. FREAZKDD: TR TCOEROFREXFE
3. REZFE. SR LPREOEEKRD, ZTOHETEEFTE
A FHREEKDD: TRTOREDFHAEEE

5. CODZFE: FHOREZ FRETEIY . 100 HT TEDERTERE

HEE D 1AAO (2013) at 13-15, A& (2018) 918 39

(D COD(Coefficient of Dispersion)

> CODMEWIE L, sHMbEEAS M I L TC—8 L
TWAZ & Z R,

> BREPRYOKUE GEREIT. YT hem—?)
S FRTEEB LY R =7 A H L E I3 iR~

EEOLE. CODIXSN 510, drWEITEE kD54
CODIZ57 515,

> e REBHTFE TIXCODIEsH 615, fh oo Hisk Tl CODIE5
76520,

<72 X i EHTE CIZCODIES D 520, ARG L 7 )
T —3 g3 IR TIZCODIE5) 525,

> EAEE. FEHIFEE. BEM{ES: CODIESH 520,

HHE8  JAAO(2013), at 17-18; IAAO(2017), at 11. 40



(1 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 501010.0
condominiums)

Single-family residential Older or more heterogeneous areas 50t015.0
Other residential Rural, seasonal, recreational, manufactured housing, 2—4 5.01t020.0

unit family housing

Income-produding properties Larger areas represented by large samples 50t015.0
Income-produding properties Smaller areas represented by smaller samples 5.01020.0
Vacant land 5.01025.0

Other real and personal property

Varies with local conditions

HEL 1 JAAO(2013), at 17, table 1-3

41

(2)  PRD(Price-Related Differential)

* PRD/' 1

EDRERD LY RER & HTE

[Sam N & RRA AR & EXG | =AM

« PRDI£0.980 ' H1.03WLEF L WV& TN b,

o« Z DEHAH

\%) EBDLEAENRNATAND

.00% A C LTL\chL\fEEEE;t
. TNE¥9 (PRDOZ

BTES (PRD

) iﬂ L?Z%?b‘?ﬁih\f:&btéﬂ% #/7»75\4\5 W5

/E\l)(jéj\iﬁi&h RKEWGE, 73R

BRI E. PRDIE

MmO ESECRENAE FEICRIAWN EAD D, PRD?&
FAL CEENLFEERTE T 2RI (IE, Tﬁ?ﬁ%%@ E/vr

O)%}Ln-[_ﬁljj(ﬁi%?ffs (- <\: 75 j:&'{_}é’ ﬂ’C L\

HHR 1 JAAO (2013), at 19.
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3 PRB (Price-Related Bias)

€ PRB (Price-Related Biasf?#0) (4. i & BrFeffig o LbK
(ASR) ¢ MBEOBFZAE/—t > T—TEST R2EEHNAF
HEDIRIETH 5,

& 7213, PRBA'0.043D55E. MEN100%IEINT 5 T & IZFHMEL
RAHAEY L TA.3%EMNT 52 & # B3 5, PRBIEZ. PRD (Price-
Related Differential) &£ V) HLANEICHT L THEURTH LK, BRI N
-BERoOFNEREE TS T 2N AT 2B 5,

& —f%AYIC. PRBIREIZ-0.0571 H0.05MFHHE ICINF 2T & S h
%, 95%(SHEXEH-0.10H H0.10DELHEHINICH DIHE. EERT
NENFRTELBWT EZTRRT S E I NS,

H 8 : 1AAO(2013), at 19, 56 [Appendix D.] 45

3 PRB (Price-Related Bias)

(1) fHEONREBERZEE: L@ D50% & FHMHER D50%
BT L CIEDRIBEH % Ko 5, A & FeaMiiig H R
EDEHEFFDL DI, ML HRETE S,

AV L EEMEE. SPILFe AN,
Value=0.50 X (AV/Median)+0.50 X SP

(2) MECRKEBZEHOBANWMZHE: MECREZHOE
IANTEZERY) . 0.693TEIS, ZhNICL Y., MEOREBZHN,
W=t v T = R=Z|IEWIN, ANEDEEI T/ S
N5,

Ln_Value=Iln(Value)/0.693

HER D JAAO (2013) , at 56. 44



3 PRB (Price-Related Bias)

(3) FYfEND DI —F T — VR EHE: FltE (ASR) &
FIEOZEZEE L, PR ETE S,

Pct Diff= (ASR—Median) .~ Median

(4) ERSITEET S— T —I% (Pet Diff) Zflifl O
ZEH D HAX L (Ln Value) (Zxf L ClUFIHTT 5,

Pct Diff=b0+bl XLn_ Value

DA 0 ISLZEEL D VAL OGN DMfE D 100% D 254,
L. [EUSEEREL b1 135G 2 Rl bR O ZE L 2 7=,

Eils 45

3-5. CAMAD Kl &5

ShEM D L
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3-6. CAMAMD B = 5

® T — X DE(E

&t & RE DM : CAMATIZ i & #Y A — (KT
CKETIFENICEDMELA SV - ETILICL BHEDIES

- BARTIE M EEYEIME IS T TWD, ERERAENEIICE L,

& EFILDIBE




Hb 5 #5015 34955

[BEFEE (IR AMEBIABHICFAIE T 2 T X IERE
(UTFT EEFEEOIHYNIEIRE] WD, ) ITHL
TRIT2EEFEFOEBTEEMRDEMEEL, HEL
HINIIREDEREFE IR DR H (S5 1T 5%
(UT THEFEOME] &WH, ) THHEHRSIE
&L EEmEmaERalR (UT [EHBEREIRE]
EWI, ) NIEIREBEMEKRE LLIIREFHFRERS
kR (UT [REEHEKRSE] EWH, ) ICEFINT
HEDET B, |
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b 5 H 3415

®3415%55 [ EEARmEEWNS, |
& [ETEETMEE BBERKEDER)
- ITHE  EEEIIR R AE L I B AE
- RE  BEEMETEELT B AL

= CAMAZEA T AICIZFHAEGIECRE LHAE?
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45| & D BRI %

€ CAMATI(LRation StudiesDFENNFIE A BIR ?
« THEEA~DA T 1 TEE (B Fi8)
e V7 k- A—¢& L TDRatio Studies ?

& OARDEE&EFImELE, FHIEEE DEWN

%)m =& FR15E6 260 FE—/INEE IR (BES74565723

s BEOFHHATR25FE7A12BE —/INEREYR (RE67565
12555 )
o FHMEZEIC L B A =T A F%E

51

B i 3R D 1 RE A

mm = /DAIERRISFEDORHEA

o [ [A) BEIEZRRHi< [C)] BEkflifs | (12iEE

mm  x—/DHIER25FE QR A

« M I [B] FHMiE#EDflikg < [C) B&AMits | 13:&EE
« @ [C] = [B] Tthhi [C] = [A) #FEAEZET 2

il (2019) =8 52




AARDRE
& [l oS & EEHEDRHR

¢ tMREUEMOEE| T —XDRE

. chhg/élolaf)\ [Z1E, RNBERAICET 2T — 2 R—2ADEFER F—R AR HE
#

¢ - REGEICET RO LT
¢ FFMAoRE #iE) IC&L2ERLHL

@ Ratio Studies’ss & £ 7 /L DM F =
o ETFIILDOIEYHE
o (=iFRY A EE oM
® 7HOY—[ERE: ERMNEDS ofBERMERH
o ANEDILIE

@ TH EEYMDLLLERDEWN
o BARTIH T H@EEA RIS S L

53

2% SCFN

e Green, Derek J., How Williamsburg, Virginia is Revolutionizing Operations with CAMA and GIS (2024).

\

* 1AAO, 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, T. 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 FILEMT R Y Fa—ty VINCHEITDMER | FEFEALOHFE WS BRE] BIMEE - RBERTITIR
=iF EZHRERICH T 2EE - FHERERHIOME] 921088 (AREEHREL Y X — - 20115F)

o FLENT [EEEEFMELZL EEHNTZ2 K2 EaHIRICEBT28E] EEHMIER229528 (2019)

o BIHSE [7XVHWOMAMEROERE bHEOETEEER~DRE ] EETMIER25856-198 (2024
)

o RS [HeXoBEFMERS & EMRFMAKE - BA~NOTRE | BATEELRMEF3154588-96EH
(2018%F)
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()1 0F RO E FICUEE L DITOFTIHFUE  20%=41.8%/F 50%=414.1%/F 100%=H17.2%/F 200%=4111.6%/4

e | wann | asowrs | 300G | ATSURE | “0%ERT | Tousm | sowmm | owam | dowws | bowwk | cowwm | Towwm | sowam | Sowam | oosss | 100%E | mEER | e
281 deimE | 27 | 9.6% [ 16 | 5.7% [ 14 | 5.0% [ 51 FS.'\% 11 §39% [ 6 §21% 7 §25% | 13 §14.6% | 16 §5.7% | 11 §3.9% | 13 14.6% | 7 [|2.5% | 6 |2.1% [ 66 Fb% b 281
57 HRR 0 0.0% | 4 ‘ 7.0% | 18 |131.6% | 29 0.9% 1 18% [ 0 1 00% | 0 | 0.0%| 0 |0.0%]| O |0.0%]| 0 |00%| 0 |00%]| 0 ]00%]| 0 |00%[ 0 |0.0% | H& 57
37 EFR 1 2.7% | 9 §24.3%| 9 [24.3%| 8 Zh 6% 2 §54% [ 1 27% | 0 | 00% | 0 |00%| 0 | 00%]| 0 |00%]| 0 | 00%| 0 | 00%]| O |0.0%[ O | 0.0% | &FR 37
118 EER 2 1.7% 5 || 42% | 10 [ 8.5% | 17 [14.4% 3 J25% | 1 08% [ 9 §7.6% [ 6 51% | 2 1.7% | 7 §5.9% [ 2 1.7% 2 1.7% | 3 ]|2.5%| 38 42% BHR 118
36 FKER 2 5.6% | 8 §22.2% | 8 J22.2%( 9 |25.0% 1 2.8% | 0 | 00% [ 0 |00%([0|00%|O0|00%]| 0]00%[O0|00%([O|00%|[O0|00%| 0/|0.0%]| AR 36
48 iR 0 0.0% | 6 112.5% | 15 |181.3% | 13 f27.1% 6 2.5%| 1 21% [ 0 1 00% | 0 |00%| O |00%]| 0 |00%| 0 |00%]| 0 |00%]| O |0.0%[ 0 |0.0% | Wi 48
77 WER 0 0.0% | 4 152% | 12 |15.6% | 16 [20.8% 18 §23.4%| 8 0.4% | 7 1% | 0 [ 0.0% | 0 | 0.0% | 1 1.3% | 0 | 0.0% | 0 | 0.0% | 0 |0.0%| O | 0.0% | fRS®R 77
101 FIR 1 1.0% 1 1.0% | 17 [16.8% | 57 6.4% 0 | 0.0%]| 0 |0.0%] 1 1.0% [ 0 | 00% [ 2 §20% | O |0.0% [ 0 | 0.0% [ O | 0.0% [ O |0.0%| O | 0.0% | iR 101
79 HAR 1 1.3% 7 1 8.9% |27 |134.2% | 17 | 21.5% 5 §6.3% 1 13% [ 0 | 00% | 0 | 00%| 0 |00%]| 0 |00%[ 0 |00%]| 0 |00%]| 0 |00%[ 0 |0.0% | #HAR 79
82 BER | 0 | 00% | 8 |9.8% |19 23.2% 37 |145.1% 5 161% [ 1 0 [0.0%[ 1 1.2% | 0 | 00% | 0 [00%[ 0 |00%[ 0 |00%[ 0 |00%[ 0 |00%| BER 82
176 BHER 0 | 0.0% [ 0| 00% [ 8 | 45% |32 [18.2% 3.6% h.9% 7 §4.0% | 3 1.7% 1 0.6% [ 2 1.1% 2 1.1% 1 ]0.6%[ 0 | 0.0% | BERR 176
171 FRR 0 0.0% 0 0.0% 3 1.8% [ 19 | 11.1% 7.0% 0.5% [ 21 2.3% [ 15 §B.8% 5 2.9% 9 5.3% 3 1.8% 6 )3.5%| 4 2.3% | TR\ 171
672 R 0 0.0% | 0 | 0.0% 1 0.1% 4 | 0.6% 6.5% B8.6% | 63 §9.4% | 80 F11.9% | 89 2% | 92 .7% | 84 5% | 34 [15.1% [ 49 £]7.3% | F=#E 672
282 |HWHIR| 1 04% | 2 | 0.7% | 8 | 2.8% [ 15 | 53% 8,8% 2.4% [ 21 §7.4% [ 22 §7.8% [ 14 §5.0% | 7 [|25% | 11 [13.9% [ 6 |2.1% [ 10 | 3.5% [#&RIIK| 282
87 HRSE | 6 | 6.9% | 27 |31.0% | 28 |832.2% | 10 | 11.5% 4.6% 11% [ 1 11% [ 0 | 0.0% | 0 [0.0% [ O | 0.0% [ O | 0.0% [ O [0.0%]| O | 0.0% | 8% 87
62 wwg [ o [0.0% [ 7 [1.3%[ 13 [21.0%[ 18 [29.0% 3.2% 1.6% | 1 §1.6% [ 0 | 0.0%| 0 |0.0% [ 0 | 00%[ 0 |00%| 0 |00%] 0| 0.0% | Bl 62
47 AR 5 |[10.6% | 1 2.1% 2 1 43% [ 8 [17.0% 2.8% 0.0% | 3 §16.4% [ 2 §43% [ 2 §43% | 3 §6.4% | 0 | 0.0% | O |0.0%[ 1 2.1% | &R 47
28 BIHE 1 3.6% 7 §25.0%| 5 J17.9% [ 8 }28.6% 7.1% 0.0% 0 0.0% 0 0.0% 0 [00% [ O 0.0% [ O 0.0% 0 [0.0%| O 0.0% | &R 28
a4 S 0 | 0.0% [ 0 | 0.0% [ 11 |26.8%| 23 6.1% 2.4% 0.0% [ 0 | 00%[ 0 |00%]| 0 |00%[ 0 |00%]| 0 |00%]| 0 |00%| O |0.0% | LF& 41
84 REFR 1 1.2% | 15 [17.9% | 20 [23.8% | 29 [34.5% 1.2% 0.0% 1 1.2% [ 0 | 0.0% [ 0 [ 0.0% | O | 0.0% | O | 0.0% | O |0.0%| 1 1.2% | RER 84
69 IFER 0 0.0% | 5 |7.2% | 13 |18.8% | 34 [49.3% 1.4% 0.0% [ 0 | 00%[ 0 |00%]| 0 |00%[ 0 |00%]|] 0 |00%]| 0 |00%|] 0 |0.0% | R 69
128 BER 1 0.8% [ 9 |1 7.0% [ 29 J22.7% | 32 |25.0% 10.2% 0.8% [ 0 | 0.0% [ 0 | 0.0% 1 0.8% [ 2 1.6% 0 | 00% [ 0 |0.0%] 0 | 0.0% | BER 128
366 BHR 4 1.1% 1 0.3% | 3 0.8% | 38 | 10.4% .8% B8.7% | 20 §5.5% | 7 §1.9% | 11 §13.0% [ 15 §4.1% [ 9 §25% | 8 |2.2%| 44 .0% | BHR 366
89 Eudsy 2 2.2% | 11 }12.4% | 24 J27.0% [ 27 }30.3% 4.5% 11% [ 0 | 00% [ 0 | 00%| O |0.0%[ 0 |00%| 0 | 00%[ 0 |0.0%[ 0 |0.0% | =@R 89
58 HER 0 0.0% | 2 | 3.4% 6 110.3% [ 19 [132.8% 12.1% | 8 3.8%| 7 1% [ 1 1.7% [ 0 1 00% [ 0 |00% [ 0 | 0.0%[ 0 | 00% [ 0 [00%]| O | 0.0% | HER 58
110 AR 1 0.9% 2 1.8% 4 | 3.6% 5 | 4.5% B.Z% 13 B11.8% [ 6 §55% [ 9 .2% [ 6 §5.5% [ 4 §3.6% | 3 §2.7% [ 2 1.8% 1 J0.9%( 35 8% | WERF 110
299 KIRFF 0 0.0% [ 0 | 0.0% [ 0 | 0.0% [ 19 | 6.4% 0.1% | 24 £8.0% | 9 I] 3.0% | 12 §4.0% | 15 §5.0% | 3 | 1.0% [ 9 §3.0% [ 3 1.0% | 5 J1.7% [ 91 .4% | KERRE 299
151 RER 6 | 4.0% [ 7 |46% | 6 | 40% | 13 | 8.6% 9.2% | 17 f11.3% | 20 J13.2%| 14 F9.3% | 10 f 6.6% | 3 J2.0% [ 2 1.3% | 0 | 0.0% [ O |0.0%| 4 |2.6% | &@Eg 151
55 FRE | 01 00% | 3 155% | 7 |12.7% [ 12 [21.8% 1.8% | 6 9% | 2 §36% | 1 §1.8% | 0 [ 0.0% | 1 1.8% | 1 1.8% | 0 | 0.0% | 0 |0.0%[ 0 | 0.0% | ®RRE 55
45 LR [ 1 2.2% | 7 |15.6% [ 11 |24.4%[ 7 |15.6% 0.0% | 0 [ 00% [ O | 00% [ O |00%| 0 |00%| 0 [00%[O0|00%([O0|00%]| 0 [00%| 0 |0.0% |#MAKUS 45
27 B 2 7.4% | 8 §29.6%| 7 [[25.9% | 7 2$.9% 0.0% [ 0 | 0.0% [ 0 | 00% [ 0 |00%[ 0] 00%]| 0 ]00%[ 0 ]|00%]|O0|00%]|0[00%]0]0.0%| R& 27
31 BiRR 1 3.2% 5 §16.1% | 8 Z$,8% 14 5.2% 0.0% | 0 [00% [ 0 [0.0%[ 0 | 00%[ 0 ]|00%| 0 |00%[O0 |00%|[ 0 |00%]| 0 |00%| 0 |0.0%| SiE& 31
96 LR 0 0.0% | 6 | 6.3% |17 [17.7% | 17 [17.7% 6% | 8 .3% | 13 PI3.5% | 7 F7.3% | 2 §21% [ 0 | 0.0% | 2 21% | 0 | 0.0% | 0 |0.0%[ 0 | 0.0% | ELR 96
133 ESS | 11 [83% [ 6 |45% [ 13 [9.8% [ 9 | 6.8% 43%| 9 §16.8% | 11 §83% | 16 f12.0%| 9 §6.8% | 12 §9.0% | 6 [|145% | O | 0.0% | 4 [3.0%( 1 0.8% | LEBS 133
75 wWOg 0 0.0% | 2 2.7% | 11 |14.7% | 38 0.7% 13% | 0 | 00% | O | 0.0%| O |0.0% ] O |00%| 0 |00%| 0 |00%]| 0 |00%]| 0 |0.0%[ 0 | 0.0% | AR 75
18 RS 2 111% | 1 5.6% 1 5.6% | 13 2.2% 0.0% | 0 |0.0% | 0 [0.0%| 0 |00%| 0 |00%| 0O |00%[O0 |00%]| 0 |00%]| 0 |00%| O |0.0%| #BS% 18
47 &R 0 0.0% 1 2.1% | 17 [36.2% | 15 |31.9% 0.0% | 1 2% | 0 | 00% | 0 |00% )| 0 |00%]| 0 |00%| 0 |00%| 0 |00%]| 0 |0.0%| 0 |0.0% | &R 47
62 BER 1 1.6% | 17 §27.4% | 16 2$.8% 7 [11.3% 3.2% | 0 |00%| 0 | 0.0%| 0 [00%]| 0 [00%| 0]00%| 0 ]00%]| 0 ]00%]| 0]00%|[ 0 |0.0% | ZER 62
39 BEIR 0 0.0% 1 2.6% | 15 Eib% 0.0% | 0 [0.0% | 0 [00%| 0 |00%| 0 ]00%| 0 |[00%|O0|00%|O0|00%|0[00%| 0]0.0%| &M 39
195 EER 0 | 0.0% | 6 3.1% 9 §46% [19]9.7% .2% | 16 2% [ 12 §6.2% | 5 §26% | 8 §41% | 3 115% [ 4 | 21% 7 §136% | 3 11.5%]| 60 E% B 195
32 EER 1 31% | 4 [12.5%| 10 |313% | 6 |18.8% 6.3% 1 3.1% 1 3.1% | 2 §6.3% [ 1 3.1% [ 0 1 0.0% | 1 3.1% 0 | 0.0% | 1 §3.1%| 1 3.1% | #EER 32
57 RIS 3 53% | 5 | 88% 5 188%| 6 [105% 58%| 4 §7.0% | 0 [0.0% | 2 §35% | 3 §53% | 2 §35% [ 0 [0.0%| 0 | 00% [ 0 [0.0%]| 2 §3.5% | KR 57
53 AR | 0 | 00% | 1 1.9% | 6 |11.3% | 12 [22.6% 1.9% | 4 §7.5% | 3 §5.7% | 8 51%| 2 §38% | 4 §75% | 3 §57% | 1 1.9% | 0 10.0%| 2 [13.8% | AR 53
63 AR | 0 | 0.0% | 2 | 32% | 11 [17.5% | 13 | 20.6% 0,6%| 4 163% | 7 §11.1%| 1 J1.6% | 0 | 0.0%| 0 |00%| 0 | 0.0%| 0 | 0.0%| 0 |0.0%| 0 | 0.0% | k%R 63
53 EBR | 4 | 7.5% | 5 | 9.4% | 15 [28.3% | 16 |30.2% 0.0% | 0 |00%| 0 |00%| 0 |00%|0]00%| 0 |00%|O0|00%|O0|00%|0|00%|O0]|00%| =& 53
73 BRESR| 9 [12.3% | 22 §30.1% | 13 |17.8% | 10 }13.7% 4.1% 1 14% | 0 1 00% | 0 | 0.0% | O | 0.0% | O |0.0%| O | 00%| O | 0.0%| O |0.0%| O [ 0.0% | BESR 73
46 PR 0 0.0% 0 0.0% 0 0.0% 1 2.2% 3 1 2.2% 3 6.5% 5 §10.9%| 7 5.2%| 7 52%| 5 F10.9%| 2 4.3% 3 6.5% 3 §6.5%| 6 3.0% | PR 46

5,036 & &t | 97| 1.9% [266] 5.3% [525[10.4% [849)16.9% | 753 48819.7% |328) 6.5% | 288 5.7% |243)4.8% |212 ] 4.2% |179]13.6% |178 || 3.5% | 134 2.7% | 81 |1.6% (415 §8.2% & & 5.036
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H27:202AM/m = R7:760A8/m (+276.2%)
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H27:50AM/m = R7:162AM/m (+222.7%)
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H27:82HM/m = R7:38475M/m (+368.9%)
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H27 H28 H29 H30 H31 R2 R3 R4 R5 R6 R7 H27 H28 H29 H30 H31 R2 R3 R4 R5 R6 R7
A& (AME/m)  ——EiEE R UER A& (AFA/m) =R EUER
X ELREEOMEATT —9EE EITER. 0P, 10FEBOMEAREEIROLETL () (£, +20.0%
BT 3 Dl F D L5 0dth == (&)

it | P % RAMmE | RIS |RaoR7 | WE[HRATHE] WEt 3 e || R |Reemn
1| T | mE [TanEmITE19%2 54,800 128,000| +134%| | 26 | @M | EER |[EEDHRREEETH10581 860,000 1,330,000 +55%
2 | F& | tmE |[FAGHE2TEIONS 48,000 104,000( +117%| 27| mm | tms |[EEtEIHIEITE2EN 33,0000 51,000 +55%
3 | Fm | dumE |[TRHTREISTEIES 80,000/ 170,000| +113%| | 28 | @M@k | f@ER |[EEFHREFES1THIIE 779,000( 1,200,000| +54%
4 | BB | AR g?ﬁﬁﬂ%mx??ﬂ@mﬁzwa 60,000 125,000 +108%| | 29 | @Mk | BT [EEGHRRERF2TH78% 1,230,000/ 1,890,000| +54%
5 |waak| e [DOEAETXEORSARIER| 49500 95,5000 +03%| 30| wmEs | wEe |EEbEsErER24eE 642,000 985,000 +53%
6 | mm | mEgn [CREEORTARERELEA093) 46200 20800 +84%||31|EAES | WAR |(EAGHSEEEN210E15 938,000| 1,430,000] +52%
7 | s | dBE  [HUESmRT TE1ES 67,000 120,000] +70%||32| #m | EEe |EEsxmeTEI2E 88,000| 134,000] +52%
8 | T | dmE |[TETERITHT09E72 43,000  76,000] +77%| |33 | Ak | dmE |[LRThREL3SHE2TE2E2 690,000| 1,050,000] +52%
o | AlE | dBE |[URTREILSAEITE2ES 415,000 725,000 +75%| |34 | XIES | AWF | KEGRSKES6TE2082 1,000,000| 1,520,000 +52%
10 | 458 | dEE |[EBTEReTEIR2 44,0000 75,000 +70%| |35 | @EEES | EER |[EEHESKESREATEI02E4 | 1,060,000 1,610,000 +52%
1 |EEee| EER (EEGRREEII2TE4S13E] 530,000] 872,000 +65%||36| B | #ER |[EETAMITEIS4BEN 87,600| 133,000] +52%
12 | M8 | mme uamEmemEmaTESE % | 985,000(1,620,0000 +64% 37| AW | AW (XEGEEFABZTEIIES | 1400,000] 2120,000] +51%
13 [EmES| #EER |(EETESETEE2TE10% 292,000 478,000 +64%||38| k& RRE [RARKREE15%65 2,280,000( 3,450,000 +51%
14 | EEE | EER [EETEKES3TE3212815 291,000 470,000] +62%| 39| &A% | FEs |aEEEE2TES2EN 1,330,000| 2,010,000 +51%
15 | 4% | FEH |AEEERS2TH66E2 1,600,000| 2,580,000 +61%| |40 | &M | EEE |[EEGREESESTH2ES 470,000 710,000] +51%
16 | 4% | ®E |[AREAEITE16H145 4,450,000] 7,170,000 +61%| |41 | eS| mme [EOTEFEEEEITTRAT0O |4 590,000/2,370,000] +51%
17 |immehs| EER [EERARERTHI6HE 1,180,000| 1,880,000 +50%| |42 | maTR | wawn |pan, [ZPRABERFSRENE| 5 120,000(7,700,000] +50%
18 [ilihn| dBE |[UTRRECERTTEI2EM | 220,000 350,000 +50%| (43| MR | mme |[latmmsE—+A300E7 740,000| 1,110,000] +50%
19 || SRR |[LATERESSITE2E9 700,000| 1,110,000 +59%| |44 | EEE2 | EER |EETE2ERRETI 20850 1,000,000| 1,500,000] +50%
20 |@@es| @PR |[EETESKESRE3TEI33E | 568,000] 893,000 +57%||45| H | mm# |[RERESITEI07#10%4 4,450,000| 6,670,000 +50%
21| ®mE | mE |[SEGSE2TETTE 39,500] 62,000 +57%||46| mu | mE@ |RuRTFE2TESTH3N 3,370,000| 5,050,000 +50%
22 | muE | mE [SESBNAETEA3E 21,800 34,000 +56%||47|EMIE | EER |EETRREERITE29%35 688,000| 1,030,000] +50%
23| BL | BeR [BUFL=ESIE 274,000| 425,000 +55%| |48 | EHAR | BEE |[EEGPREAFIITETTE 855,000 1,280,000 +50%
24 |Kiohse| AR (AREGHREEEEITE3TES  [4,900,000(7,600,000 +55%| 49| mEmMS | EER |EEHesKESRE1TEI49%] | 1,290,000] 1,930,000 +50%
25 |@@thn| @M |[EETRRXEW2TEI0OL3E2 | 643,000 9950000 +55%||50| wEE | wER |fEEGERERETETIE 525,000 785,000 +50%
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