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(%) OECDNZa7/LICHIFDEEu

- Input price indices measure changes in the price of inputs to the
construction process by monitoring separately the cost of each
factor.

- Input price indices only provide a reflection of changes in the prices
of construction inputs. The indices produced are production cost
rather than production price indices. An input cost index is likely to
overstate the price rise of completed construction work as it
ignores gains in productivity reflected in price reductions.
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1-3. 00951 & L T OEBRRAREZES 4 (OECD
< =32 7IL)(1)

« |f the primary purpose of the index is to deflate
components of the national accounts, the item coverage

of the index should match the scope/content of the
national account component being deflated.

« The preferred basis of valuation for deflating construction
industry output is at basic prices (=4EZEMIE) |
though producer’s prices may be used when valuation at
basic prices is not feasible.

13
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 On the expenditure side a purchaser’s price index is
required for the deflation of items of construction
falling within gross fixed capital formation (GFCF).

« Seller’s price indices which include cost items
outside the scope of the production account for
construction, and GFCF (in particular the cost of the
land) may be less suitable for national account

deflation purposes.
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Output Price Index

Seller’s Price Index

Input Price Index

Elements Paid by Elements Paid by Clients Elements Paid by Final
Contractor Owner
Matenals Matenals Matenals
Labour Labour Labour
Plant & Plant & Plant &
Equipment Equipment Equipment
Transport Transport Transport
Energy Energy Energy
Other Costs Other Costs Other Coslts
Contractor's pCo'l_*utractor's
Profit Margins TEE TR
Productivity Productivity
Overheads Overheads

*Source: Sources and Methods,
Construction Price Indices, OECD

VAT

Land

Architect’s
Fees

Other Costs

Chient's Profit
Margins

16
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COMMERCIAL PROPERTY PRICE
INDICATORS: SOURCES,
METHODS AND ISSUES
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« Commercial Property Price Indicators:
Eurostat
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* Dwellings (AN111)

* Other buildings and structures (AN112)

* Buildings other than dwellings (AN1121)
* Other structures (AN1122)

* Land improvements (AN1123)

* Land (AN211)

* Reproduced or not: Land(non-reproduced tangible assets) and
Building (reproduced tangible assets).

* Activity : Market/non-market output and output for own final use.
* Use (residential, office, retail, industrial, etc.)
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GDPHET CHIHIN TWAEKRBEET 7L — X —
S - o o 2 - B

FET New Housing Price Index( House Price Index  New single—family houses
Ay O#RETTER) sold, under construction
=¥Eg:: EanE Apartment Building Owner Occupied New multi—family houses sold,
= Construction Price Index Housing Price Index under construction
A [li i f
TENEMPA Verag.e St [T & --- PPI for real estate brokerage
existing homes sold
Construction Output Price Output prices indexes for PPI for construction (Office,
' building investment (Prices warehouses, mobile
= Indices . > :
FEERERY) for work put in place by Construction Price structures, industrial
the Price Division) Index buildings)

ERFEA . . Handy—-Witman construction
Input prices indexes for : . :
enineering construction Construction Cost cost indexes, Federal highway

T REER & & Index Administration composite

(based on wages, materials

& overhead costs) index for highway

construction costs?i&
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Classification of types of construction .

 11. Residential buildings

e 111. One-dwelling buildings

e 112. Two- and more dwelling buildings
 113. Residences for communities

e 12. Non-residential buildings

* 121. Hotels and similar buildings

 122. Office buildings

* 123. Wholesale and retail trade buildings
* 124. Traffic and communication buildings
 125. Industrial buildings and warehouses

* 126. Public entertainment, education, hospital or institutional care buildings
* 127. Other non-residential buildings
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Product Classification.
* The CPA (Statistical Classification of Products by Activity) 2008.

e Residential.

e Business.

 Industrial and warehouses.
* Agricultural.

* Non-residential properties include: factories, office, warechouses,
theatres, multiple-use buildings that are primarily non-residential,
agriculture, forestry properties, similar properties.



Classification in business sector.

* Building usage type “sectors,” geographic location
“markets,” and the perceived physical quality and/or size
“class” of the individual properties.

* Sectors: offices, retail, industrial (including logistics) and rental
residential.

* Geographic Regions & Markets: geographical divisions, within the
metropolitan region or not, etc.

* Property Physical Quality & Size Classes: Class A (sometimes
referred to as “prime” or “premium’ or “institutional quality”) or Class
B.

25



MARKET ACTIVITY.

Commercial Owner Occupied
Residential - Housing
Property

Social Housing —

Commerclal Non-Market Real —

Real Estate Estate
Commercial Non-Market Real _

Real Estate Estate
Commercial Non-Market Real _

Real Estate Estate
- B — 26




DATA AVAILABLE.

Urban area Non-
Own use |Urban area

Dwelling + land . .

) . Residential Property A na C
underlying dwelling '
Building other than Office Property A B C
dwelling, land Retail Property A B C
underlying Industrial Property A B C
Agriculture land na. D

A: Rich transactions and income or rent data.
B: Poor transactions and rich income or rent data.
C: Poor transactions and income or rent data.
D: Strong regulation for conversion and transaction.




=1 BB YN >z r=A mwagh SN T o o Ll WA
2_2-D+$%+/§%E/\7}Kﬁ/l\@/m A Hbl:
« Hedonic Model (pooling data)
nP;=a+Inz,B+d,d+ vy
d; = {di,disz, - ,di,---} Time dummy variable
0 = {02,035, - ,0¢---} Time effect

* Repeat Sales Model

(Bailey, Muth and Nourse1963 A.S.A.J; RSa) = Log difference of 2¢ sale prices and 1%t sale

prices 1 u=t

d;., = vit ~ NID(0,02)

0 w#t

In (Pzt/st) = Ay In P, = D;é + Vjts

—1 w=s l1stsale
D;, =<1 u=1t 2nd sale

0 otherwise

Vits = Uit — Ujs

28



Property Price Transaction Samples

Pit : property I, transaction time t, *Repeat Sales

1 2 3 4 5 6 7 8 9 10
1% P11 P14 P19
2 P2g
3* P32 P3.4 P37 P3.10
4 P46

Ps.

6 Pes
T* P73 P77
8 Psg4

%
n pn,8 pn, 10



Disadvantages:

Hedonic Method:

-not all the information that make up property prices is observable; as a result, it has been noted that

“omitted variable bias” occurs.
Repeat Sales Method:

- there 1s sample selection bias (Clapp and Giaccotto 1992);

- the assumption that there are no changes in property characteristics and their parameters during the
transaction period is unrealistic (Case and Shiller,1987, 1989; Clapp and Giaccotto, 1992, 1998, 1999;
Goodman and Thibodeau,1998; Case et al. 1991).

—Depreciation Problem

—Renovation Problem

By Diewert, W. Erwin E.(2007), “The Paris OECD-IMF Workshop on Real Estate Price Indexes: Conclusions and
Future Directions,” The University of British Columbia, Department of Economics, Discussion Paper 07-01.



The Builder's Model: Diewert and Shimizu (2015,2016,2018).

* The builder’s model for valuing a commercial property postulates that
the value of a commercial property 1s the sum of two components:
the value of the land which the structure sits on plus the value of the
commercial structure.

* In order to justify the model, consider a property developer who builds a
structure on a particular property.

* The total cost of the property after the structure 1s completed will be equal
to the floor space area of the structure, say S square meters, times the
building cost per square meter, £ during quarter or year t, plus the cost of
the land, which will be equal to the cost per square meter, &, during
quarter or year t, times the area of the land site, L _

* Now think of a sample of properties of the same general type, which have
prices or values V, in period t and structure areas S, and land areas L,
for n = 1,...,N(t) where N(t) is the number of observations in period t.

31



The Builder’s Model (cont.)

* Assume that these prices are equal to the sum of the land and structure costs
plus error terms g, which we assume are independently normally distributed
with zero means and constant variances. This leads to the following hedonic

regression model for period t where the a, and [3, are the parameters to be
estimated in the regression:

(D V=0l +BSe, t €45
t=1.....44; n = 1,...,N(t).

* Note that the two characteristics 1n our simple model are the quantities of land
L., and the quantities of structure floor space S, associated with property n in
period t and the two constant quality prices in period t are the price of a
square meter of land o, and the price of a square meter of structure floor

space [3..



The Builder’s Model (cont.)

* The hedonic regression model defined by (1) applies to new structures.
But it 1s likely that a model that 1s similar to (1) applies to older structures
as well. Older structures will be worth less than newer structures due
to the depreciation of the structure.

* Assuming that we have information on the age of the structure n at time t,
say A(t.n), and assuming a geometric (or declining balance) depreciation
model, a more realistic model is the following basic builder's model:

)V, =, L, + Bl —8AMS,_+g 3 t=1,..,44;n=1,..N(t)

* where the parameter o reflects the net geometric depreciation rate as the
structure ages one additional period.



Comparison with V(Value of Property), PL(Land)
and PS(Structure).Diewert and Shimizu (2018).
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[Z£E] Construction Output Price Indices

B
e

Construction Output Price Indices (Construction OPls)
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[Z£E] Construction Output Price Indices

YEE D Gh

73 R X

All Construction

//\

STAGE4

STAGE3

STAGEZ

New Work Repair & Maintenance
Housing Private Private Publicother | | Infrastructure Housing Non-housing
industrial commercial
— Apartment Factory Office Office —  Road
L House L Bridge

STAGE1




[Z£E] Construction Output Price Indices
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[Z£E] Construction Output Price Indices
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[2£[EF] Construction Output Price Indices
—_ 1= |
THEY7TA b

. '%'JE’V&@ E¥a T T I L
[ =B ZE | (Bills of
Quan’uty BoQs) T fERERK
bb 7= EIZERTE,
fEEIZ. (1) FEE (2) £61F
EDBoQsD TIEEREL 7 65% &
IBBDEIET, 477, (1)
BiEE (2) B2%90% & 10%D
25T, BE L THER,

CE) [#EFME] (BoQs) &, RES LV IREREEHREEREIC
HERMZICTFORBINRIRERICEMZELAT S & T,
e 2 EDARRER D,

% : Factory TfE7 T A bk

Estimated cost

Category (£) Weight
Earthwork 89,296 3.8
Concrete 374,222 16
Masonry 76,474 3.3
Joinery and metal 1,004,946 429
work

Finishings 44,086 1.9
Sanitary fittings 135,618 5.8
Heating and ventilation 314,076 13.4
Electrical installations 275,899 11.8
Drainage 28,917 1.2
Total 2,343,534 100

BOWTANLDOBIHEZICALWONS TEHREOEEEE, BREEIT
HEANEI O IEHEAECBEET A ERCEXRTOT 7 M J\



[Z£E] Construction Output Price Indices
N—7 Ty TE
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[2£[EF] Construction Output Price Indices

£%) ZAVIA b
= HH —

Weight into stage 3 . Weight into stage 4 Stage 4
Component (parts per 1,000) Stage 3 index (parts per 1,000) index
Housing 357 New work All

construction

Private industrial 46 655
Private commercial 299
Public other 113
Infrastructure 185
Housing repair and 528 Repair and 345
maintenance maintenance
Non-housing repair and 472

maintenance
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1. Construction price index
2. New housing price index
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[ 7+ 4] Construction Price Index
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Construction Price Index
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[ 7+ 4] Construction Price Index
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[ 71+ 4] Construction Price Index

X

TEMEH
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[+ 4] Construction Price Index

A& DUNE 7%

(1) Bt
77— AR

(2) BRARIMHE
Industrial Product Price Index, Machinery and Equipment Price
Index,Computer Software Price Index

(3) HHEE
Construction Union Wage Rate Indexes



[7 7+ %) Construction Price Index

7 — FREOY

P. Statistics  Statistique
Canada Canada

alculating the quarterly movements
rchitectural and Structural trade groups
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1. Construction price index
2. New housing price index

TR
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[ 5+ 4] New Housing Price Index

B2
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New Housing Price Index
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27#3 ™



[ 5+ 4] New Housing Price Index
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KENZE T 2 EDMFEE

1. PPl for construction

2. New single/multi-family houses sold, under
construction
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[kE] PPI for construction
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Producer Price Index for Construction
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[kE] PPI for construction
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[kE] PPI for construction
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[KE]

PPl for construction

=7 )L

HEEMETILOAG
(BE-hFEEn)

W arehouse Model: Midwest Total Area: 400,393 SF; The building is single—story,
steel framed with tilt-up concrete panels; Roof covering is EPDM over
Polyisocyanurate; Gas heat; Electric Cooling (Office areas only);

Building is fully sprinklered.

BEYOREICKLER
TEETILOA
(Eih)

Type Description Quantity Unit Matecrlzlst Installation Cost Total Input Cost
Excavate andfill, 100,000 SF, 4
Assembly deep, sand, gravel, or common 400400 S.F. $0.00 $6,885.92 $6,885.92
earth, on site storage

Backfill, trench, 6"to 12" lifts, dozer

Component backfilling, compaction with vibrating roller| 5606 cy. $0.00 $3,881.51 $3,881.51
Excavating, bulk bank measure, 2-1/2 C. Y

Component |capacity = 95 C.Y./hour, frontend loader, 4004 E.C.Y. $0.00 $1,463.55 $1,463.55
track mounted
Excavating, bulk bank measure, 1-1/2 C. Y|

Component capacity = 160 C.Y./hour. shovel 2002 B.C.Y. $0.00 $685.40 $685.40
Hauling, excavated or borrow material,

Component [[0058 cublc yards, 1 mife raundinp, 2.2 801 B.CY. $0.00 $855.46 $855.46

loads/hour, 12 C.Y. truck, highway
haulers, excludes loading
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1. PPI for construction

2. New single/multi-family houses sold, under
construction
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Price Index of New Single - Family Houses Under Construction
Price Index of New Multi - Family Houses Under Construction

EH770—F
NKNZw o7 T7a—F | \
(=& st <Survey of construction, Census Bureau>(ZE D <)

s DAY P

(= (houses built for sale, contractor-built houses, owner-built
houses, and houses built for rent)



[-kE] New Housing Price Index

B

1968 & Y . Single family houses under constructioniZC DWW T, ~FZ v
JRICE D WTTIRIER R (ZNLEIZ. B - HE - v —2 D
MEBEFY & L TER)

L HET (Survey of construction, Census Bureau) DFAEZH o,
EEROEFRICELZAXR B LU, EMEEDQILHCEEIRY . BEAER
EDT —R %A






SN A YVIZE T DR MIEEL
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« House Price Index
« Owner Occupied Housing Price Index

JEEE
e Construction Price Index
e Construction Cost Index
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[ K4 ] House Price Index, Owner Occupied Housing Price Index
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(1) House Price Index(HPI)
(2) Owner Occupied Housing Price Index (OOHPI)
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[ K] House Price Index, Owner Occupied Housing Price Index

TRELD D RANE A

(1) HPI (2) OOHPI
« Apartments
Existing houses 1. Iessthan?OmZ,bu|Ij[unt|I_1948
2. morethan70m2,builtuntil1948

Existing fl.ats 3. lessthan70m2,builtfrom1948on,privately
Newly built houses financed

Newly built flats 4. lessthan70m2,builtfrom1948on,publiclyf
inanced(social housing)

5. morethan70m2,builtfrom1948on,privatel
yfinanced

6. morethan/0m2,builtfrom1948on,publicly
financed(social housing)

« Single-familyhouses



[~ ] House Price Index, Owner Occupied Housing Price Index

—

—1

M2 (RAE

JIE

regional Expert Committees for Property Valuation

=y|

Price

House/Flat

Year of Construction
Living Space
Garage/Parking Space

Municipality Code
Subdistrict Code

..............................................

Type of Building Area
Quality ofthe Location
Standard Land Value

Legal Form of Purchaser
Legal Form of Seller

Date of Purchase
ID-Number (of the Purchase)

Federal Statistical Office A T8 % =+ &

) HP]

Site Area
Cellar Available
Type of Building

One or Two — Family
House

Number of Residential
Units

Number of Floors

Number of Rooms
Elevator Available

Rented out

Contract Type (First Sale/
Second-Hand Sale)

Houses

Flats

ICE->TNEINZT—XEHAWT,
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[ K] House Price Index, Owner Occupied Housing Price Index

Bz GAEIEH) @ OOHP

“Characteristic Purpose Price relevance
Address |dentification No
Dwelling number |dentification No
Location of Dwelling in the building |dentification No
Energy consumption/need Quality Yes
Quality of residential area Quality Yes
Quality of furnishings Quality Yes
Date of rental contract Modification Yes
Other furnishings: balcony, garage, Quality Yes
fitted kitchen
Type of financing/end of funding Differentiation Yes
period
Year of construction Differentiation/Quality Yes
Living space (m2) Differentiation/Quality Yes

2014F O EurostatO#ER (ZaWL, IREXRE (Owner Occupied Housing Price Index (OOHPI) )
IZ2OWTH, NFZ v 7Tk %%Enﬂﬁﬁ‘ﬁbﬂ% Z eIl 5Tz, T ZTlE. replacement and

modernization® BB FHAEL{ITHNT W5
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[ K] House Price Index, Owner Occupied Housing Price Index

~KZ v 7BEEIE

(HPI) : Existing houses® 4 — X
In(p) = By + B1 - In(living space) + B, - In(site area) + f5 - In(age) + z B;-d(SLV;) + ¢

(OOHPI) . . 3
Inpy = Bo+ ) Buyvij+ ) Baacdic+ ) Bairi +Balnen; + Bseci + Y BemGaim + ) Brndlin
j=2 k=1 m=2 n=2

IEPR
+ Bgbc; + Bogar; + B1ofk; + P11 Inage; + By Inls; + By, Inde; + Bysffi + uy;

v: Type of landlord , d: Regional dimension(type of district), r: Regional dimension(planning region)
en:Energy consumption/need, qq:Quality of residential area, gf: quality of furnishing, bc,gar,ff: other
furnishing, age:Year of construction (age), Is: Living space, dc: Date of contract (duration), ff: type of
financing(free-financed)
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[ K] Construction Price Index, Construction Cost Index

BLE
R

(1) Construction Cost Index
(2) Construction Price Index
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[ K 4] Construction Price Index, Construction Cost Index
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[ K] Construction Price Index, Construction Cost Index
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