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Portomaso Apartment

220m? € 1,800,000
is fantastic Portomasoc apartment is in a special designated

ea. The complex is one of the most sought after addresses in

alta. Walking distance to all amenities, shops, restaurants and

Pach clubs. It also includes access to the prestigious Hilton

ptel, where use of the swimming pool and gym are permitted to

sidents.

Mellieha Penthouse

s
—Seh.

2
2 120m € 630,000
erally 10 s*feps from the crystal clear sea, this property is in a
ique location. Beautiful views from this stunning Penthouse
the popular tourist village of Mellieha. Next door is the well-

own Db Hotel a - :
o Ly nd the Blu Beach club with various restaurants

Air Malta Magazine, March 2019

Mercury’ Tower 525th (foo:

1 1 He

An iconic landmark property that redefines luxury and
contemporary urban living right in the heart of Malta™
entertainment district. This unigue development is set 1
the bar for future high-end lifestyle living develop
changer in its own right. i =

Farmhouse

870m?

This beautiful 400 year old farmhouse in Gharb, Gozo
become available for sale. Recently renovated, the far
has a mix of traditional and modern designer finishes. I
small, historic village of Gharb, the farmhouse stands on
with fantastic 180-degree views of the countryside and !
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The importance of housing indices S

Housing often represents the single largest
component of household wealth

New housing construction is closely tied to
changes in the price of existing housing

Housing combined contribution to GDP
estimated at 15-18% in US



Several approaches to developing vty
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price indices for housing A LICED

Median House Price

Repeat sales (Case-Shiller)
Mix-adjustment or Stratification
Sales Price Appraisal Ratio (SPAR)

Hedonic Pricing



Several approaches to developing Umver;gy

. . . . of San Diegor
price indices for housing B

In the United States, no real government
sponsored house price index. Census
Bureau surveys to find median house price
by census tract, zip code, city, county,
state, ...

Large, diverse housing market(s), multiple
data collecting agencies across many
jurisdictions, ...



Several approaches to developing Umver;gy

. . . . o San Diego°
price indices for housing P

San Diego home sales hit lowest point
since ‘07, San Diego Union Tribune,
January 30, 2019

“San Diego County’s median home price
ended the year at $550,000, one of its
lowest points of 2018, real estate tracker
CoreLogic reported Wednesday.”



Several approaches to developing Umver;gy

. . . . o San Diego°
price indices for housing B

Use of median house price in developing a housing
price index

Pros: Easy to construct, easy to understand, limited
data requirements

Cons: Different sectors of market may be more active
at different times in the business cycle, no allowances
for changes in quality



Several approaches to developing Umver;gy
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price indices for housing B

So fluctuations in quality over time can adversely
impact the accuracy of these indices. One way to
control for quality changes is looking at repeat
sales.



Several approaches to developing Umver;gy
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price indices for housing B

San Diego home price increases fall
behind nation, California, San Diego Union
Tribune, January 29, 2019

“San Diego home price gains continued to
slow in November compared to most of the
nation and California, said the S&P
CorelLogic Case-Shiller Indices released
Wednesday.”



Several approaches to developing Umver;gy
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price indices for housing B

Repeat sales (Case-Shiller)
Measures the difference in prices of the same dwelling
sold twice or more over some time period

Pros: Relatively easy to compute, limited data
requirements

Cons: Need large number of observations to ensure
sufficient repeat sales, dwellings resold may not reflect
housing stock, assumes quality of repeat sales stays
constant (no flipping)
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Several approaches to developing Umver;gy

. . . . of San Diegor
price indices for housing B

An alternative way of adjusting for quality would be
to stratify the data. We could consider stratifying by
geographic location, housing type, housing size and
so forth. We would want to balance the number and
degree of stratification with the availability of data.
The different strata could then be used to develop a
weighted housing price index, by first developing a
price change for each strata, then aggregating
across strata using the appropriate weights.



Several approaches to developing Umver;gy

. . . . o San Diego°
price indices for housing B

Finally, we could consider the Sales Price Appraisal Ratio
(SPAR) method. If appraisals are conducted relatively
frequently, then each house sold in a period can be
related to its appraised value at the beginning of the
period. This can dramatically increase the size of the
sample as well as the distribution of houses represented.
However, it requires the availability of appraisals, it can
miss new housing stock brought online after the most
recent appraisal, and house specific quality is assumed to
stay constant.



How can we determine the Univessity
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value of a house?

Market prices — fair market value from
an “arm’s length” transaction

Rules of thumb — x$ per square foot
(Y€ per square meter)

Appraisals — outside party (tax
assessor or commercial appraiser)

Zillow.com — Web based analysis
Hedonic pricing analysis — more later
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Sales Price and Structure Square Footage
92106 Zip Code 2006
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Sales Price and Structure Square Footage
92106 Zip Code 2006
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.7607312856

		R Square		0.5787120889

		Adjusted R Square		0.5762339247

		Standard Error		394872.677516999

		Observations		172

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		36412177229127.4		36412177229127.4		233.5245149887		9.82293132456335E-34

		Residual		170		26507153346405.5		155924431449.444

		Total		171		62919330575532.9

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		71263.9495123669		72959.7816772053		0.9767566168		0.3300775461		-72759.8756789911		215287.774703725		-72759.8756789911		215287.774703725

		Structure ft2		481.1219335541		31.4839284492		15.2815089238		9.82293132456391E-34		418.9721339923		543.2717331159		418.9721339923		543.2717331159

		RESIDUAL OUTPUT

		Observation		Predicted Sales Price		Residuals

		1		534103.249591377		-371603.249591377

		2		711156.121139273		-411156.121139273

		3		528329.786388728		-148329.786388728

		4		528329.786388728		-108329.786388728

		5		1362114.09723792		-912114.097237922

		6		590875.637750757		-130875.637750757

		7		725589.779145895		-263589.779145895

		8		566819.541073053		-96819.5410730534

		9		747240.266155828		-248240.266155828

		10		590875.637750757		-90875.6377507566

		11		689024.512195786		-169024.512195786

		12		641874.562707487		-117374.562707487

		13		643799.050441704		-113799.050441704

		14		597130.222886959		-55130.2228869594

		15		600979.198355392		-50979.198355392

		16		1067186.35196928		-517186.351969281

		17		597130.222886959		-37130.2228869594

		18		696722.463132651		-136722.463132651

		19		797276.94724545		-225958.94724545

		20		604828.173823825		-31828.1738238245

		21		844908.018667303		-269908.018667303

		22		694797.975398435		-109797.975398435

		23		822776.409723816		-223958.409723816

		24		585102.174548108		13897.8254518922

		25		720778.559810354		-121778.559810354

		26		535065.493458485		71934.5065415149

		27		534103.249591377		93896.750408623

		28		534103.249591377		103896.750408623

		29		829993.238727127		-189993.238727127

		30		591837.881617865		63162.1183821353

		31		724146.413345232		-69146.4133452325

		32		534103.249591377		127896.750408623

		33		534103.249591377		133896.750408623

		34		534103.249591377		137896.750408623

		35		868964.115345006		-193964.115345006

		36		868964.115345006		-188964.115345006

		37		839615.677398208		-154615.677398208

		38		515820.616116323		174179.383883677

		39		748683.63195649		-58683.6319564898

		40		504273.689711025		195726.310288975

		41		627440.904700866		77559.0952991345

		42		735212.217816976		-20212.2178169759

		43		839615.677398208		-119615.677398208

		44		905048.260361561		-185048.260361561

		45		676034.219989826		50965.780010174

		46		839615.677398208		-111615.677398208

		47		754457.095159139		-24457.0951591386

		48		679883.195458259		55116.8045417415

		49		842021.287065978		-102021.287065978

		50		620705.197631109		129294.802368891

		51		1035913.42628827		-285913.426288266

		52		922849.771903061		-167849.771903061

		53		838653.4335311		-78653.4335310998

		54		956528.307251846		-191528.307251846

		55		781399.923438166		-12399.9234381662

		56		770815.240899977		9184.7591000233

		57		839615.677398208		-59615.6773982079

		58		673147.488388502		111852.511611498

		59		1047941.47462712		-257941.474627118

		60		976254.306527562		-181254.306527562

		61		1342388.09796221		-547388.097962205

		62		1000310.40320527		-204310.403205266

		63		1605561.79561628		-809561.795616279

		64		1000310.40320527		-203310.403205266

		65		770334.118966423		29665.8810335774

		66		681326.561258921		128673.438741079

		67		1095091.42411542		-273091.424115416

		68		1000310.40320527		-175310.403205266

		69		1021479.76828164		-196479.768281644

		70		763598.411896666		63901.5881033342

		71		1290426.92913837		-460426.929138366

		72		2150672.94633303		-1320672.94633303

		73		867039.62761079		-36039.6276107896

		74		651497.001378569		183502.998621431

		75		893501.333956263		-53501.3339562631

		76		1315926.39161673		-470926.391616732

		77		747721.388089382		101278.611910618

		78		783324.411172382		66175.5888276176

		79		853087.091537722		-3087.0915377218

		80		910340.601630655		-50340.6016306555

		81		611082.758960027		257917.241039973

		82		1013781.81734478		-144781.817344779

		83		997904.793537495		-122904.793537495

		84		1190834.68889268		-315834.688892675

		85		797276.94724545		87723.0527545498

		86		1347199.31729775		-457199.317297746

		87		549499.151465107		350500.848534893

		88		874256.456614101		25743.5433858994

		89		884360.017218736		15639.982781264
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		Structure ft2				Sales Price

		Mean		2110.8372093023		Mean		1086834.02906977

		Standard Error		73.131737071		Standard Error		46251.9202374033

		Median		1894.5		Median		895000

		Mode		962		Mode		1100000

		Standard Deviation		959.1137400364		Standard Deviation		606588.247175383

		Sample Variance		919899.166326669		Sample Variance		367949301611.303

		Kurtosis		1.6329155277		Kurtosis		8.1501458113

		Skewness		1.1779103314		Skewness		2.287905298

		Range		5286		Range		4537500

		Minimum		900		Minimum		162500

		Maximum		6186		Maximum		4700000

		Sum		363064		Sum		186935453

		Count		172		Count		172
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Hedonic Pricing Analysis Universty

o San Diego-

# of # of
Sales Price bedrooms bathrooms Lot ft2
$500,000 3 1 5000
$520,000 3 P 5000
$525,000 3 1 5500
$460,000 2 1 5000

How much is a bedroom worth?
Bathroom? Lot size per square foot?
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Hedonic Pricing Analysis s SanDiego

Sherwin Rosen, Hedonic Prices and Implicit
Markets: Product Differentiation in Pure
Competition, Journal of Political Economy,
Vol. 82, No. 1 (Jan. - Feb., 1974), pp. 34-55

Cited by over 11,000 peer-reviewed
academic articles
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Impact of Homeowners Association Fees on Condominium Prices, Co-authored with Vivek Sah and Steve Conroy. Journal of Housing
Research, 27(1), pp. 79-91, 2018.

Cash and Distressed House Sales Price Discounts: Dual Sample Selection Spatial Interdependence Approaches, Co-authored with Alan Tidwell,
Andres Jauregui, and Vivek Sah, Journal of Real Estate Finance and Economics, 56(1), 101-139, 2018.

Estimating School Proximity Effects on Housing Prices: the Importance of Robust Spatial Controls in Hedonic Estimations, Co-authored with
Vivek Sah and Steve Conroy. Journal of Real Estate Finance and Economics, 53(1), 50-76, 2016.

Short Sale Spillovers: Are Short Sales Like Foreclosures? Co-authored with Stephen Conroy and Dirk Yandell. Journal of Business
Management and Applied Economics, 3(4), 2014.

The Value of a Floor: Valuing Floor Level in High-Rise Condominiums in San Diego, Coauthored with Steve Conroy and Jon Sandy.
International Journal of Housing Markets and Analysis, 6(2), 197-208, 2013.

Valuing Housing Stock Diversity. Co-authored with Jon Sandy. International Journal of Housing Markets and Analysis, 3(1), 53-59,
2009.

Estimating the Value of the Historical Designation Externality. International Journal of Housing Markets and Analysis, 1(3), 288-295, 2008.

Historic Designation and Residential Property Values. Co-authored with Jon Sandy and Charles Tu. International Review of Real Estate,
11(1), 83-95, 2008.
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Hedonic Pricing Analysis o Dt

The value of a house can be thought of as the
sum of the values of its attributes

Attributes can be structure specific,
neighborhood specific, or reflect market
conditions

Examples of structure specific attributes
Examples of neighborhood specific attributes
Examples of market conditions
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Possible econometric issues University

. . . . o San Diego°
associated with hedonic pricing =~

Heteroskedasticity — Large variance in

housing prices and some explanatory
variables (house size, lot size, distances, ...

can lead to heteroskedasticity



Possible econometric issues University

. . . . o San Diego°
associated with hedonic pricing =~

Multicolinearity — Total square footage of the

structure, the number of rooms, the number of
bathrooms, and the number of bedrooms are

likely to be highly collinear



Possible econometric issues University

. . - « = o San Diego°
associated with hedonic pricing =~ =~

Spatial autocorrelation — No matter how well

neighborhood effects are modelled, there is
still a possibility that there are unobserved
neighborhood effects that get incorporated
into the error term, leading to spatial

autocorrelation



Solutions to possible econometric University

. . » = . ofS Di @
issues associated with hedonic pricing = %

Heteroskedasticity — Log-linear form is most frequently

employed

Multicolinearity — Often not concerned with coefficient

values and p-values of structural characteristics

Spatial Autocorrelation — Two-stage generalized least

squares using a proximity matrix based on latitude and

longitude
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Orientation and Housing Values

San Diego bumps off Los Angeles as
the number 1 spot in the nation for
solar installations.

The San Diego Union-Tribune, April
4, 2017
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Current research — House Umveii,

. . . of San Diegor
Orientation and Housing Values "=

Table 2 Descriptive Statistics of the Data Set (n = 26,749)

Mean Std. Deviation ~ Minimum Maximum
Sale Amount $750,588 $595,252 $200,000 $7,000,000
Lot Size (ft?) 17,067 28,488 2,500 298,822
Age 514 18.7 1 114
Living Area (ft?) 1933 1109 500 ARV
Baths 2.34 1.11 | 14
Beds 3.45 1.11 0 14
Pool 0.195 0.396 0 1
Cul-de-sac 0.253 0.435 0 1
Intersection 0.103 0.303 0 1
Distance to Ocean 37977 31996 67 294787
Distance to Downtown 77986 54899 1461 319779

Distance to Open Space 16309 26728 12 223860



Current research — House Umveii,

: . _ University |
Orientation and Housing Values "™

Mean Std. Deviation ~ Minimum Maximum
Distance to Freeway 7218 11587 74 171154
Distance to Park 2728 3324 0 62948
Distance to Elementary 3184 3243 146 59987
CAASPP Score 2436 45 2288 2555
South 0.150 0.357 0 1
East 0.175 0.380 0 1
North 0.154 0.361 0 1
West 0.183 0.387 0 1
Northeast 0.081 0.273 0 1
Northwest 0.087 0.282 0 1
Southeast 0.084 0.277 0 1
Southwest 0.086 0.281 0 1
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OLS 2SGLS

Variables Coefficient t-statistic Coefficient t-statistic
Log of Lot Size 0.025%*% 9.43 0.022%*% 9.22
Age -0.005%*>* -14.3 20.002%** -5.61
Age squared 0.000%** 23.07 0.000%** 11.52
Log of Living Area 0.560%** 81.46 0.475%%*x* 79.49
Baths 0.087%*** 33.49 0.073 %% 32.82
Bedrooms -0.039%*%* -19.8 ~0.024%*%* -14.37
Pool 0.086%** 20.96 0.081 %% 22.91
Cul-de-sac 0.004 1.05 -0.000 -0.04

Intersection 0.010%** 1.96 0.005 0.194
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Log Dist to Coast -(.179%** -105.03 -0.078*** -40.86
Log Dist Downtown 0.072%* 20.28 -0.050%*x -15.14
Log Dist Open Space -0.033%** -27.49 -0.003%* -2.02
Log Dist Freeway 0.012%** 7.88 0.002* 1.62
Log Dist Park 0.004** 2.84 -0.006** -3.11
Log Dist Elementary (.034%** 13.18 0.013%** 5.98

Log CAASPP 6.170%** 61.76 2.867%** 30.83
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East 0.013** 2.76 0.011** 3.02
North 10.003 0.73 10.001 0.2
West 0.017#** 3.1 0.013** 2.92
Northeast 0.010 1.5 10,001 0.03
Northwest 0.012%* 1.97 0.013%* 2.6
Southeast 0.007 1.06 0.008 1.44

Southwest 0.004 0.39 -0.005 -0.81
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Coefficient t-stat Coefticient t-stat
2nd Quarter 0.024 3.81 0.022 4.05
3rd Quarter 0.036 5.85 0.031 5.78
4th Quarter 0.039 6.06 0.041 7.36
5th Quarter 0.055 8.15 0.054 9.33
6th Quarter 0.100 16.2 0.094 17.79
7th Quarter 0.110 17.63 0.109 20.43

8th Quarter 0.098 15.25 0.096 17.54
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A Comparison of Housing Price Indices:

Case-Shiller, Hedonic and Hedonic 3 Month Moving Average, Median Price

,\’b ©

S \,@'\ \,L'»
AL an

Case-Shiller e Hed ONiC




7N

Pros and Cons of Time Dummy  yniersiy

o San Diego-

Method

Pros: relatively easy to estimate and
interpret, best for limited time frame (either
by design or because of data limitations)

Cons: assumes shadow prices of structural
and locational variables time invariant,
estimates of index subject to change as
additional time periods added



Variants on the Hedonic Dummy  ypfsiy

o San Diego-

Approach

Rolling Time Dummy Method
Hedonic Imputation Method
Average Characteristics Method

Repricing Method
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Rolling Time Dummy Method 7 Do

The data is divided into overlapping subsets by
time, and the hedonic model is repeatedly
estimated with dummy variables for the shorter
lengths of time.

Allows for changing shadow prices, eliminates
revising past estimates of price changes, however
more data intensive both in terms of sales per time
period and total time span of data set.
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Rolling Time Dummy Method 7San Dicko-

Suppose you have five years of data. Rather
than one regression with dummy variables for
each of the 19 quarters, you might run a series of
regressions each containing five quarters of data
along with four quarterly dummy variables. You
can then use the series of fourth and fifth quarter
dummy variable coefficients to link price changes
together.
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Hedonic Imputation Method 7San Dicor

The hedonic imputation method starts with separate
regressions for each time period (if possible). This allows
for the generation of different imputed prices for all
characteristics for each time period. Then, for each
house sold in period t, an imputed price can be
generated for what that house would have sold for in
period t+1, using valuations from the regression from
time period t+1 (single imputation).
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Hedonic Imputation Method 7San Dicor

Double imputation would require the pricing of each
house sold in time period t both using time period t's
shadow prices as well as time period t+1's shadow
prices.

By using the imputed prices in time t rather than the
actual sales prices, this process results in more stable
results when considering omitted variables whose impact
remains stable over time.
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Hedonic Imputation Method Ryl

The ratio of the two prices for each house sold in period t
forms the basis for the overall price change.

A Laspeyres type price index can be developed by
looking at the geometric mean for houses sold in time
period t, while a Paasche-type index could be formed by
using houses sold in period t+1, and imputing the price
for time t.
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Hedonic Imputation Method 7San Dicor

For instance, a Laspeyres-type index would look like:

) n(®) C _
Piyq 1 ~ ~
p = exXp | — < z Z(bt+1,c — bt,c)xt,h,c
¢ n(t) &t £




Hedonic Imputation Method Ryl

You can also take the average of the two computational

methods to treat both periods symmetrically (Fisher
Index).

Finally, you can use the arithmetic mean rather than the
geometric mean when averaging over all houses sold.
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Average Characteristic Method  ssanDicjo

Similar to hedonic imputation method, but rather than
iImputing prices for all houses sold, you impute prices for
the “average” house sold in the time period.

[ C

Priq ﬁt+1h()?t) Z ~ ~
= ————= exp bey1c — bec)xe
Pt pt,h(Xt) ( t+1,c tc) t,c

(=1
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Average Characteristic Method  sSnbico-

The average characteristic method and the hedonic
Imputation method will generate equivalent results under
certain conditions.

The two requirements are that the models are being
estimated using a log-linear specification, and locational
effects are modelled using dummy variables rather than
distances and/or latitude and longitude.

If these assumption hold, the two methods are
equivalent, and the average characteristic method is
computationally easier.
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Repricing Method 7San Dicko-

The repricing method is a form of the average
characteristics method where changes in the quality of
the average house is incorporated into the index. The
change in quality can be computed as follows:

Qt+1 _ exP(Zg=1 BO,cXt+1,c)
Q: exp (Zg=1 bO,cXt,c)




Repricing Method Univery |

Since this quality measure controls for differences in
houses across time periods, the price increase can just
be modelled as the geometric mean (unadjusted) price
iIncrease divided by the quality adjustment.

n(t+1) ~ —
P14 [H t+1rh] exP(Zg=1b0,cXt,c)

P []_[Z(? th] exp(Té=1 bo,cXet1,)




In summary: Several approaches to University

. . . . . of San Diego-
developing price indices for housing M

Median House Price
Repeat sales (Case-Shiller)
Mix-adjustment or Stratification
Sales Price Appraisal Ratio (SPAR)
Hedonic Pricing
Time Dummy Method
Rolling Time Dummy Method
Hedonic Imputation Method
Average Characteristic Method
Repricing Method
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Questions? 7 San Diesor

Thank you for your attention
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