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(%) OECDY = 77)LICHIFBEeit

/

- 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. /\E’Ufﬁ et E LTCOEBERLRES S
. OECD~ — =2 7L <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 (=4EEMIE) |,
though producer’s prices may be used when valuation at
basic prices is not feasible.

12
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. OECD~ Z— =2 77 )L <2>

 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.

13
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2-1-1. FEEZDH/NNL v Y

Input Price Index Output Price Index Seller’s 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 C-osts Other C-osts Other C-osts

Contractor’'s
Profit Margins

Productivity
Overheads

Contractor's
Profit Margins

Productivity
Overheads

VAT
Land

Architect’'s
Fees

Other Costs

*Source: Sources and Methods, Client's 'Proﬁt
Construction Price Indices, OECD Margins
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2-1-2. SNAIC BT 52 - £#b

* 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.)



2-1 2R FE R ORI E TSR (3)

2-1-3. mEX7

» Residential.

* Business.

 Industrial and warehouses.
 Agricultural.

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

The CPA (Statistical Classification of Products by Activity) 2008(Z & % 348



2-1 B ERIMASFE R DB E IS SR (4)
2-1-4. FERRBEDK 57k

* 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.

18
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E—ZHXESE?\7 l/ Q— if‘r% «F_/ﬁ 7a—F
xR e By EE

New single—family houses New Housing Price Index

Ed
FET under construction (RbyO#stTER)
BER EAEE New multi—family houses Apartment Building
= under construction Construction Price Index
PPI for real estate Average selling price of
RENESAT brokerage existing homes sold Construction Price
. Output prices indexes Tl
Fg flﬁf°er ‘;;’;ZH;‘S:S: for building investment Construction Output
IEERERESEY 9 ’ (Prices for work put in Construction Cost Price Indices
mobile structures, lace by the Price
industrial buildings) S Index
Division)
FEER Handy—W|tman Input prices indexes for
construction cost . . .
i e, Fedara ey engineering construction
T ARESR e ) (based on wages,
Administration composite \
. . materials & overhead
index for highway
costs)
25
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3-6. ET IV T 0 —TF OEHKE
3-6-1(1). &

$§#t4 : Producer Price Index for Construction

YR . IEEE

BIEE -

4 > 0Hig, (Northeast, Midwest, South, West) (2917, ZNZF N ORI T & (245
% [BEYETIV] 28T

« BEERMICIE, F9. BRI MNEESHLL, BEOEXR OV DT —4 %
AL, %ﬁﬂ %Dfﬁ%mt&bﬂ%@ 7D/I7F%E*

 UFEXRTOT I bR [BEYETI] L LTEET 270, REER %%711/7&
BEETAHAEDICHELEIRTO [TEETIL]  ZOETLIEAZTOLOHICHE
@T«‘"COM’E%T%% [ BRER (BM - E“E%) | NEZREIN D,

= [BEYETIV] = [TFET V] & [BRER] IO L TEREZEET %,
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Warehouse 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.

Type Description Quantity Unit Mateg:;l Installation Cost | Total Input Cost
Excavate and fill, 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
Backdill, irench, 6"to 12" lifts, dozer

Component backfilling, compaction with vibrating roller 5606 cy $0.00 $3.881.51 $3.881.51

|Excavaling, bulk bank measure, 2-1/2C.Y.

Component |capacity = 95 C. Y./hour, frontend loader, 4004 ECY. $0.00 $1,463.55 $1,463.55

track mounted
Excavating, bulk bank measure, 1-1/2C.Y.
Component capacity = 160 C.¥./hour, shovel 2002 B.CY. $0.00 $685.40 3685.40
Hauling, excavated or borrow material,
loose cubic yards, 1 mile round trip, 2.2

Component |ioadsimour, 12 C. Y. truck, highway g1 [BLY.| 5000 $855.48 §855.48

haulers, excludes loading

28
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3-6. ET IR T 7O —F DEMN2HF X
3-6-202) FEHEH TR R ®

@ Selecting structure /
building / model type

LL

XJ SR ZEWY) D BFEIR
. l Estimate the indexes
ETILDORE Selecting a @
l representative model
—— 7—— LD ;I;% EX%?& D ;j& F Create permit weights
l
BERER DM T — % DFER
l . Selecting representati
(i %\ P 4D AF @ Define aggregations cos:t?:t;m‘;o:eMS ve @
l
&5 E 7 /L IE D EET
l Determini;nog a dzta
s = s Track unit pri source for eac
BHOFE chaed thrig o representative cost @
for each representative component

cost component
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(1) EMMmE :
7o —MRAE
(2) ZBSBME :
Industrial Product Price Index,

Machinery and Equipment Price Index,
Computer Software Price Index

(3) »i%E&E .
Construction Union Wage Rate Indexes



3-6. ET /M T 7O —F DERF2:HF X
3-6-2(4).7 >4 — FERABE DA

Think of a project that your company built in Edmonton, Alta. Between April and
June 2017.

If your company had to build that same project on August 15 2017, would the cost

components remain the same, increase or decrease and by what percentage?

Include labour, material, machinery and equipment, overhead costs and profit margin
changes when reporting price movements for each component.

32
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3-6-3(1) 1=

¥6#4 : New Housing Price Index
&R : LD IRGEME (BX)
Single dwellings
semi-detached houses
townhouses
row homes
2 BAEI COLLEAIEER H DICERE &5 (custom built
IXIRAN) , 27HB T,
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Producer prices
division,
Questionnaire
design resource
centre.
Canadian home
builiders
association,
Construction
contractorsh 1%
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3-6. ET /LMK T 7 A —
3-6-4(1) &
Fe#4

(1) Construction Cost Index
(2) Construction Price Index
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3-6-43)IHELE 7Ot X

o FEHMEN—XOEZY ML, EXRIX NYEIEH A #ERT 2 MRE.
FiEE, WEREZFDEZMEOMEMIC, BEREEODEEHEY—IVER
L 75 D & FF, (THMIERC - H(Mig., EREZEFEIZZENARL,

« NAYVERFRIE. BEMZEMRT 5202000 TEETIILOE LM% AR
SEANSEEREERL. EHMEN—-XDEZYMERcELHET 5,
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3-6. ET /LIRS 7 A—F ORISR
3-6-5(1) M2

¥4 : Construction Output Price Indices
W& EE - FEE. LA BEBEEZTETEAN-
m B8R -

All Construction STAGE4
NNNNNN k Repair & Maintenance
HHHHHH g Private rivate blic oth Infrastructure Housing Non-housing
industrial || commercia |
—{Ap nnnnnn ‘ | Factory I ‘ Office ‘ I Office l A{ Road l
STAGE1




3-6. ET /LI 7 H—F §<T§'J5 R[E
3-6-5QQ). 7T —&XYV — X - I EH + X
iﬁffrﬁ:x N [EEEYMIES]  (PPls)
HMEMCCIRIEEESZDL X)L X b
[V —EREEEYMIES]  (SPPIs)
FEaX b RBIE LT | [¥58K] %5t (AWE)
S R&E, B0 E (v—27 7y 7K) zEHL. EREZ3 203X M

BLTWS, TORD, ﬁ@%F&AJXFWJ@ %ﬁ?&tiﬁﬁé

#i% ETIMIE T 70 —FEIRAT2MEEERY . EXSHt O
FIIEEET T, BFEOHGTFTZ2HWVWTEEL TW5S,
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3-6. ETILAIET 70— F ORFISEE
5 : Factoryd TR T A b

3 - 6 - 5 <3> R --éé I‘7 L /r I\ Category Estimated cost \y.ioht

_ (£)
Earthwork 89,296 3.8
° J/EEEL;H E/j 7:—J~ i_ % % T 7—_ }I/'ft L 7= Concrete 374222 16
[ ZERRME]  (Bills of Vasonry eats 33
Q ua I’]tlty . BOQS) O) I%E)li%}ﬁtt % ;Jvcipfry and metal 1,004,946 429
ﬁ 6: EQEE o} Finishings 44,086 1.9
c FEIX. (1) FEE 2) EAFEED Sanitary fittings 135618 5.8
BoQsdD L&t EL Z65% & 35% D E] Heating and ventilation 314076 134
BT 47713 (1) 8BS (2) 15 Electrical installations 275809 11.8
2%90%E10%DEIE T, BB L TE  Drainage 28917 12
== Total 2343534 100

GE) T#HEBRMHEZE| (BoQs) ¢ii. EEF LVBEEEREEICBVTALOERICEZICHAWLONS TEMEDEEEE, EHEEL
HEPMEICFOLEHINA-RIBEBICEMESZAT A I LT, RTNEINI O IEHEZ2BEOBE T A CEXR O 7 M J\
AT D ENAIEEE B D, 40



3-6. T /UIME T 7 H —F OEPISERE
3-6-5(4).~¥—7 7 v TEDFAH

e Ea—B U7y XA THOBEFRT — X oHE
« TI6DEEBERME DT LS (turnover) C#FZE (gross profit) &5t L 75 X Tt L= HEH
WK (=x—0Tv7R) HEH
e BB, WHEHEDIRNZ /NS KR 272, —ERBUED DT VT4 TICEEZITH>TWLWBRE,
BEHa - - REEICY VTV ZRE,

12 ° F—& kA F IR LR E

12 \/

10

Feb 2012 Oct2012 June 2013 Feb 2014 Qct 2014 June 2015 Feb 2016 Oct 2016 June 2017
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TITA K

3-6-5(5).m

M7 0 —TF OEFHEE

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

Non-housing repair and
maintenance

maintenance

472
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3-8 w77 A—T ORI KE

115 B
Price Index of New Single - Family Houses Under Construction
Price Index of New Multi - Family Houses Under Construction

Y& : EE(houses built for sale, contractor-built houses, owner-built houses,
and houses built for rent), T H1lZfx <

e
o (EFEEEFEt<Survey of construction, Census Bureau>IZE D <
« Laspeyres & Fisher Ideal type indexes. BRAF

. indexes for new single/multi-family houses sold(Laspeyres type indexes) & L5

THHEELCR-—IXDEBEHHERINTWLS,
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BH4A -
(1) House Price Index(HPI)

—F D3

S5)2: KA Y

(2) Owner Occupied Housing Price Index (OOHPI)
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3-8ANRZw 77 70—FDOERF2: KA
3-8-2(1) I DO 4B

(1) HPI

Existing houses
Existing flats
Newly built houses
Newly built flats

(2) OOHPI
« Apartments
1. Less than 70m2,built until1948
2. More than 70m2,built until1948

3. Less than70m2, built from 1948 on, privately
financed

4. Less than70m2, built from 1948on, publicly
financed (social housing)

5. More than 70m2, built from1948on, privately
financed

6. More than 70m2, built from1948on, publicly
financed (social housing)

e Single-family houses
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—F

3-8-2(2).BMZE# (AR

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)

regional Expert Committees for Property Valuation IC& » TIRESN/-T—ZZ2 BT,

Federal Statistical Office ¥ 15 # =+&

I5H) HPI

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

S5)2: KA Y
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3-8-23). BMZ# (GAEIEH) OOHPI

| Characteristic Purpose Price relevance
Address Identification No
Dwelling number Identification No
Location of Dwelling in the building Identification 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 D EurostatdHERZ (ZA ULy, Owner Occupied Housing Price Index (OOHPI) (I22WT 1,
ANRZY 7LD RERAEBNTOND Z &I >7z, T 2 TlE. replacement and

modernization® MEBFHELITHNT WS
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3-8-2(4). ~F = v 7B

(HPI) : Existing houses® 4 — X
In(p) = By + B1 - In(living space) + B, - In(site area) + B5 - In(age) + z Bi-d(SLV;) + ¢

(OOHPI) 3 . ;
Inp; =By + z B1jvij + Z Bokdik + Z Bairy + B4 Inen; + Bsec; + z Bom9aim + Z B7nAfin
j=2 k=1 m=2 n=2

IEPR
+ Bgbc; + Bogar; + Biofk; + B11 Inage; + P12 Inls; + B4 Indc; + Bysffi + u;

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)



3-9. AR = w7 7O0—F0H7-15mn(1)

« . Diewert and Shimizu (2015,2016,2018) & (C
KoT, THEEYMTREELI-~NFZ Yy 7B
(Builder's model) o#EstHA{THNT WS,
DT —REBAHIZENTENIE., TOFEICL -
T. BHRMBIBHO/ERNRIEE L 44 5,
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3-9-1. 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 is the sum of two components: the value of the land which the structure sits on
plus the value of the commercial structure.

* |n 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 is completed will be equal to the floor space
area of the structure, say §square meters, times the building cost per square meter, gy during
quarter or year t, plus the cost of the land, which will be equal to the cost per square meter, a;
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 Vi, 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.
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3-9-1. 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 B; are the parameters to be estimated in the
regression:

(1) Vin = oulin + BtStn + €tn ;
t=1,..44:n=1,. N(1).

« Note that the two characteristics in 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 a4 and the price of a square meter of structure floor space .




3-9. N K= w7 7a—FoFE-miné)
3-9-1. The Builder's Model (Cont.)

 The hedonic regression model defined by (1) applies to new structures. But it is
likely that a model that is 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:

(2) th = Ot Ltn + Bt(l - S)A(t’n)stn + €t » t= 1,,44, n= 1,,N(t)

« where the parameter § reflects the net geometric depreciation rate as the structure
ages one additional period.




3-9. N R = v o7 7a—F o5
3-9-1. The Builder's Model (Cont.)

Comparison with V(Value of Property), PL(Land) and PS(Structure)

1.8
1.6
1.4

1.2

1

0.8
0.6
N S N PO D DD N oD
@Q Q‘”Q Q‘QQ 6@ @Q S S S @&\QQ \Q&\Q\ \"’9 Q’Qﬂ)\n> \”’%\»‘Q \@’\@ \‘7@>
R R O RN Diewert and Shimizu (2018)

Vv

PL e= = Ps
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