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i Spatial analysis in Stata

= Variety of special purpose routines written by
users and available through SSC
= Manipulation of spatial data
= Cross-section spatial regressions

= StataCorp-related routines — also through SSC

= shp2dta converts ESRI shapefiles to dta files — similar
to programs converting to csv or xls files

= Spmat, spreg, spivreg, etc for construction &
manipulation of spatial weights and for cross-section
spatial regressions
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i Nature of panel data

= Large N and/or large T?
= Balanced or unbalanced panels
= Spatial weights — interactions with missing data

= Examples:
= State tax and fiscal policies
= Cross-country models of economic development
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i Econometric specification

= Fixed or random effects — can we talk about
random effects with complete sample of states or
countries?

= Lagged dependent variable or within panel serial
correlation

= Why are data missing — missing at random
assumption
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i Key models

Spatial auto-regression model (SAR)
Yie = pWyt T Xitﬂ T Ui T &

Spatial Durbin model (SDM)
Yit = pWyt + Xitﬂ +Wth0+ H; + &

Spatial autocorrelation model (SAC)

Y, = oWy, + X, B+ p+v, withv, = AMv, +¢,
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i Key models 2

Spatial error model (SEM)
Vi = X8+ +vy Withv, = AWV, + ¢,

Generalised spatial random errors (GSPRE)

Yy, =X S+u+v, with y=pWu+nand v, = p,Mv, +¢,
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Procedure xsmle - syntax

xsmle varlist [if] [in] [weight], WMATriX(string)
[MODel(string) FE RE EMATTIX(string) DMATTIX
DURBIn(varlist) ROBust DKRAAY (#) DLAG ERRor(#)
NOConstant]

= "varlist" = depvar indvars [required].

= "wmat(WN)", “emat(WE)”, “dmat(WD)” refer to an N x N matrices of
spatial weights for spatial lags, spatial errors and Durbin variables [at
least one of wmat() or emat() is required].

= “model(string)” specifies the type of model to be estimated. The
default is “sar” and alternatives are “sdm”, “sem”, “sac” and “gspre”.

= “fe | re" specifies that a fixed or random effects model should be used
— the default varies according to the model specified.
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Procedure xsmle — syntax 2

“durbin(varlist)” specifies a set of spatially-weighted regressors.
"robust” specifies that cluster robust standard errors should be used.

"dkraay(#)" specifies that Driscoll-Kraay robust standard errors
should be computed using a maximum lag equal to the integer
contained in the brackets. If this is zero, a default value for the
maximum lag equal to floor(4*((T/100)(2/9))) will be used. If the
Integer is negative, the robust option is ignored.

"dlag" includes the lagged dependent variable in the model. This is
only available for model(sar) and model(sdm).

“err(#)” specifies the error structure for the GSPRE model. The
default is the most general version (pl # p2 # 0).

"noconstant” specifies that the model should be estimated without
adding a constant term.
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i lllustration — US electricity demand

s State data — continental US, 1990-2010

= Electricity demand by sector
= Regressors - prices, weather (heating & cooling days)

= Focus on price elasticities and weather impacts

= Likely to be spatial interactions due to
= Common factors in unobserved variables

= Competition between states for industry and/or
movement of households
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Model estimation 1

x=mle In =ales rpop ln rinc cap ln gprice res ln honit pop

> In degday coocl 1ln degday heat,

= vmat (WH rook) model (sdm) dorbin({ln gprice res) fe robust dlag:
Iteration 0O: LL = 2183.6871

Iteration 1 LL = 2216.2479

Iteration 2: LL = 2220.072

Iteration 3: LL = 2220.05925

Iteration 4 LL = 2220.0925

FE-5DM - fixed effect=s + spatially lagged dependent & independent wariables

Humber of panel units = 49 Humber of time periods = 21

Number of observations used = 1029

Type of fixed effects: Individual

Log-likelihood = 2219.4593
B—=dq: within = 0.8329
between = 0.9073

overall = 0.8930
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estimation 2

‘L Model

Error components:

=igma_ eps

Matrix of direct,

0.025390

indirect & total

Direct Indirect
Iln rinc cap O.0460 0O.0204
In gprice ~= —0.1T714 O.0554
In hunit pop 0.1776 0O.0790
1n degday -~1 o.0727 0.0323
in degday ~t 0.1371 0O.0610

Total
0O.0D664
—D0.1160
0O.2566
0O.1050
0.1981

effects by independent wvariable

Robu=st
ln =sales rpop Coef. Scd. Err. i B>ltc] [25% Conf. Intexrwvall
1n =ales rpop
¥e-11 500087 -.041702 11.99 0O.000 .4162395 . 5839344
W_1n_sales_ _rpop .32T71284 .02394606 8.29 0O.000 .24T7T8TS -4064694
ln rinc cap 0446942 0281321 1.59 o.119 —. 0118692 1012576
1n gprice_ res —.1748491 .0159389 —-10.97 0O.000 —. 2068964 —.1428019
In hunit_ pop 1726343 0631151 2.74 oO.009 .0457329 . 2995357
1ln degday cool .D706395 0119532 5.91 O.000 0466059 094673
1n degday heat 1333204 .0218373 6.11 0O.000 .0B94136 LATT22T73
W _1n _gprice_ res .0968248 .0246288 3.93 0O.000 .0473053 14634453
_anc
sigma_ eps™2 .0006446 .0D0D0D0516 12.50 0O.000 000541 .00D0T7483
Mean of fi=xed effects = —-1.8463
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i Fixed effects models

Table 1 — Fixed effects models for residential electricity demand

Dependent varable — In{residental eledricity consumption per person)

Mon-=patal

“Varsbles panel SAR SAR + Diag, S5DM SDM + Disg, SEM SAC
(1) (2} 3} (4) (5) (&) (7}
1] 0524 0.500%==
(0.042) (0042}
Uil 0.385= 0.283== 0455 0327 03795
(0.058) (0.038) {0050} {0,040} {0,107}
In{Real personal ncome per person) 0381 0.179=== 0.0326 0.188== 0.0447 0359~ 0. 184
(0.042) (0.048) (0.028) (0,044} (0.028) (0,081} (0.055)
In{Real avemge residential price) 0. 2435 02455 0. 1455 -0.294%= 40175 0. 283 0. 2455
(0,037} (0.034) (0.015) (0.035) (0015} (0040} (0.052)
In{Housing units perperson) 1.0359== 0.7hg=== 01989~ 0658~ 0.173== 0.315%== 0. 7H7===
(0.123) (0.108) {0.060) {0110} {0.063) {0.171) (0.113)
In{Cooling degree days) 00718~ 00527 D.oF22== 0.0523~ 0.oFog== 00570~ 0.0533~
(0.013) (0.011} (0.013) (0,010} (0.012) (0,014} (0,012}
In{Heating degree days) 0. 1895 0.139=== 0.143== 0.126=== 0.133=== 0.155%== 0. 1405~
(0.025) (0.027) (0.023) (0.025) (0.022) (0.032) (0.031)
Win(Real average resdential price) 0.190%== 0.oaggEs=
{0,044 {0.025)
Lambda (spatial emor) 0420+ 00211
(0.053) (0.182)




Calculating elasticities

= Direct effect (spatial Durbin model)
Mg, (k) = trace([l - pWT[1, B +We, 1)(34)

= Impact of a unit change in variable X, in state i on demand in state
| averaged over all statesi = 1...N

= Total effect
My (k) = it ([ = PW T 1y B W Dy (34)

= the impact of the same unit change in variable X, in all states on
demand in state i, again averaged over all states
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Direct and total price elasticities

Table 4 - Direct and total elasticibes of residential electricity demand

Elasticities in mndom effects models

Warable / specificaton Elasticities in foeed eflects models
Direct Indirect Tatal Direct Indirect Taotal
(1} 2} (2} (4 (5) ]

Real income per person

Mon-spatal panel i0.38 038 i0.36 0.36

SAR .15 0.10 .25 i0.15 0.08 0.28

S0 0.21 0.15 0.35 0.25 0.16 041
Reaal awerage price

Mon-spatal panel -0.24 -0.22 -0.22 -0.22

SAR -0.26 A0.14 -0.40 -0.22 -0.10 -0.32

SO -0.29 .10 -0.13 -0.28 0.15 -0.059
Housing units per person

Mon-=patal panel 1.04 1.03 1.03

SAR 0.78 0.44 1.23 .81 0.ar 1.18

s5DmM 0.7 0.4 1.21 0.7 044 1.15
Heating degree-days

Mon-spatal panel .15 | i0.15 0.15

SAR i0.14 0.12 0.23 i0.15 o0.ov 0.22

SDOM 0.13 010 0.23 0.14 0.08 0.23
Climnate aversge temperature

Mon-spatal panel 1.87 1.87

SAR 1.680 0.73 2.33

SO 1.78 -0.54 1.25
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i Unbalanced panels - options

= Listwise deletion
« Can mean loss of all or most of sample

= Single imputation
« Particularly useful for spatial lags
= See Cameron & Trivedi, Chap 27

= Multiple imputation - mi

= May be computationally expensive
= Xsmle is set up with property(mi) and has been tested

with mi
=« Care is needed in setting up the imputation
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Results using mi or impute

Table § — SAR fized effects model for esidential electricity demand with missing values

-

Fulldsts | X verisbies 20% missing | X varsbies 50% missing “'E‘K";g';'i’n‘“-;'zm

Innputation method Multiple Single Multiple Single Multiple Single
(1) (2) (2] (4) (5} (5} {7}

WY 0.388 0400 | 0.392* 0398~ | 0.400* 0.352*= | 0.333*
(0.0560) (0.0565) (0.0607) (0.0652) (0.06E5) (0.0578) (0.0435)

In{Resl personal ncome perperson) | 0,179 0184~ | 0201 0232+ | 0260 0.225% | 0283
(0.0461) (0.0461) (0.0470) (0.0513) (0.0450) (0.0501) (0.0340)
In{Resl avemge residentis] price) D246 | D223 | D202 | 0145~ | D126~ | 0208 | D136
(0.0341) (0.0355) (0.0313) (0.0335) (0.0207) (0.0401) (0.0289)

In{Housing units per persan) 0.755% 0737 | 0.699* 0.604*= | 0.554* 0771~ | 0.613*

(0.106) (0.110) (0.105) (0.141) (0.0924) [0.134) [0.116)
In{Cooling degree days) 0.0527 | 0.0527== | 0.0559*= | 0.0564*= | 00569 | 0.0409°= | 00402
(0.0111) [0.0113) (0.0105) (0.0118) (0.0102) (0.0103) | (0.0098E)
In{Hesting degree days) 0139 0141 | 0142 0140 | 0.135% 0124 | 0.121%=
| (0.0274) (0.0265) (0.0265) (0.0257) (0.0251) (0.0240) (0.0245)
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