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Who is the “Black Sheep” in the Presale Housing Market?
An Analysis of the Presale Housing Price Index of Taipei City
and New Taipei City
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ABSTRACT

The study employs the presale housing market survey data of the Cathay Real Estate
Development Company to establish presale housing hedonic models. To observe the effects
of outliers, ordinary least squares (OLS) is employed as a benchmark to compare the model
performance of two outlier deletion techniques, DFFITS and least trimmed squares (LTS).
LTS is aimed at fitting a regression model to most of the data while identifying the outliers as
the points with large residuals. By giving a zero weight to the cases with residuals larger than
a threshold value, the outliers are disregarded in the following OLS calibration process. The
technique is referred to as reweighted least squares (RLS). The results demonstrate that: 1. the
RLS regression and DFFITS models outperform the OLS models; 2. most outliers come from
a specific area and product positioning from specific districts; and 3. in the long term, these
different estimation techniques do not affect housing price indices—however, if we observe
the movements season by season, the different estimation techniques yield different price
movements, which affect the interpretation of short-term presale housing market data.

Key words: DFFITS, least trimmed squares (LTS), reweighted least squares (RLS),
housing price index (HPI), robust regression
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2008Q4 80 30.82 0.0000% 7497% 4 33.23 0.0000% 76.61% 4 1 33.29 0.0000% 74.88% 4 6
2009Q1 61 17.49 0.0000% 69.79% 4 19.88 0.0000% 73.57% 4 3 19.83 0.0000% 71.26% 3 6
2009Q2 42 13.36 0.0000% 73.34% 3 14.51 0.0000% 76.04% 3 2 8.99 0.0006% 67.72% 3 4
2009Q3 45 8.33 0.0004% 61.17% 4 12.83 0.0000% 71.96% 4 2 13.43 0.0000% 71.57% 4 6
2009Q4 61 9.49 0.0000% 55.63% 3 17.16 0.0000% 71.02% 4 4 19.06 0.0000% 73.54% 4 5
2010Q1 66 9.29 0.0000% 52.86% 4 11.35 0.0000% 58.23% 4 1 15.93 0.0000% 63.90% 4 5
2010Q2 98 13.06 0.0000% 46.26% 4 17.82 0.0000% 54.86% 5 3 2092 0.0000% 54.88% 5 6
2010Q3 98 18.51 0.0000% 54.96% 5 2394 0.0000% 62.27% 4 4 2196 0.0000% 56.07% 4 6
2010Q4 84 24.51 0.0000% 61.11% 4 28.16 0.0000% 64.94% 4 2 27.19 0.0000% 64.76% 4 4
2011Q1 60 24.02 0.0000% 6898% 3 33.19 0.0000% 76.49% 4 3 24.85 0.0000% 71.72% 4 5
2011Q2 46 10.65 0.0001% 62.10% 3 13.19 0.0000% 68.14% 4 2 13.64 0.0000% 64.22% 3 2
2011Q3 52 9.67 0.0001% 56.31% 3 12.22 0.0000% 62.50% 4 1 15.78 0.0000% 65.27% 4 4
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2011Q4 56 2030 0.0000% 66.99% 4 2532 0.0000% 72.09% 4 1 2532 0.0000% 72.09% 4 1
2012Q1 54 1445 0.0000% 64.85% 4 18.48 0.0000% 70.67% 5 1 2043 0.0000% 74.03% 6 4
2012Q2 60 17.27 0.0000% 66.16% 5 17.27 0.0000% 66.16% 5 0 17.16 0.0000% 64.13% 5 6
2012Q3 53  9.73 0.0000% 60.23% 4 14.88 0.0000% 71.76% 5 4 1287 0.0000% 68.73% 5 4
2012Q4 59 7.5 0.0006% 4720% 3 824 0.0003% 50.22% 2 3 8.64 0.0007% 47.36% 2 5
2013Q1 59 10.32 0.0000% 54.36% 4 1032 0.0000% 54.36% 4 0 927 0.0001% 53.17% 4 3
2013Q2 60 18.63 0.0000% 67.84% 4 18.63 0.0000% 67.84% 4 0 1846 0.0000% 68.05% 4 1
2013Q3 49 15.17 0.0000% 68.43% 3 13.94 0.0000% 67.10% 3 1 18.03 0.0000% 70.35% 3 5
2013Q4 58 1426 0.0000% 62.65% 3 19.77 0.0000% 71.19% 3 3 16.65 0.0000% 62.48% 3 2
2014Q1 51 1443 0.0000% 66.30% 5 17.49 0.0000% 71.41% 5 2 1443 0.0000% 6630% 5 0
2014Q2 56 838 0.0003% 50.65% 3 11.84 0.0000% 60.19% 3 2 653 00134% 43.16% 4 7
2014Q3 60 10.44 0.0000% 54.16% 4 1590 0.0000% 66.06% 5 4 14.11 0.0000% 63.81% 4 5
2014Q4 56 8.44 0.0003% 50.83% 4 10.07 0.0000% 55.74% 4 1 13.50 0.0000% 59.47% 3 4
2015Q1 34 833 0.0037% 6491% 3  9.19 0.0029% 69.68% 4 3 839 0.0058% 67.71% 4 3
2015Q2 39 15.08 0.0000% 73.88% 4 34.03 0.0000% 87.94% 4 4 2693 0.0000% 85.68% 3 5
REPHME 61.69% R¥HME  68.73% R¥HME  67.58%

RAEHE 2= 7.25% RIAEAEE  7.25% RZHESE  7.99%

OLSH&EAY RLSHEAY DFFITSHRAY

EEEY L B

(a=5%) (a=5%) (a=5%) 226
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2003Q1 43 8.12 0.0007% 61.90% 3 30.21 0.0000% 87.94% 4 6 13.43 0.0000% 71.58% 2 4
2003Q2 54 9.14 0.0001% 53.85% 3 16.14 0.0000% 68.76% 3 3 13.69 0.0000% 66.17% 3 5
2003Q3 64 5.76 0.0048% 41.85% 3 24.06 0.0000% 77.11% 6 6 10.80 0.0000% 60.67% 3 7
2003Q4 82 21.57 0.0000% 67.11% 5 42.64 0.0000% 81.22% 5 5 3640 0.0000% 78.69% 6 5
2004Q1 90 27.19 0.0000% 69.89% 5 48.85 0.0000% 82.01% 6 7  41.32 0.0000% 7941% 6 7
2004Q2 108 20.96 0.0000% 59.47% 4 28.17 0.0000% 67.26% 5 4 28.08 0.0000% 69.07% 5 12
2004Q3 121 14.12 0.0000% 46.66% 5 17.82 0.0000% 53.37% 6 4 18.18 0.0000% 54.79% 5 8
2004Q4 151 14.97 0.0000% 42.30% 6 18.55 0.0000% 48.48% 6 5 16.59 0.0000% 46.43% 6 9
2005Q1 155 26.84 0.0000% 56.11% 5 49.82 0.0000% 71.94% 6 11 31.60 0.0000% 62.10% 5 12
2005Q2 136 34.37 0.0000% 65.27% 5 59.61 0.0000% 77.81% 5 9 46.32 0.0000% 73.65% 5 12
2005Q3 132 32.94 0.0000% 65.03% 7 66.59 0.0000% 80.35% 6 10 34.79 0.0000% 68.69% 7 13
2005Q4 156 24.13 0.0000% 53.30% 6 28.33 0.0000% 58.79% 6 9 2599 0.0000% 5795% 6 16
2006Q1 144 29.95 0.0000% 60.66% 6 42.64 0.0000% 69.82% 6 7 4141 0.0000% 70.72% 6 16
2006Q2 172 38.29 0.0000% 62.04% 6 6841 0.0000% 7591% 6 12 53.63 0.0000% 71.72% 6 16
2006Q3 179 52.19 0.0000% 68.12% 5 108.30 0.0000% 82.94% 6 15 84.00 0.0000% 79.14% 6 16
2006Q4 185 58.72 0.0000% 69.90% 5 125.100.0000% 84.55% 6 17 8247 0.0000% 78.19% 7 16
2007Q1 166 45.55 0.0000% 66.87% 5 100.60 0.0000% 83.02% 5 14  66.57 0.0000% 76.39% 6 14
2007Q2 161 36.16 0.0000% 62.33% 5 78.84 0.0000% 79.76% 6 13 5997 0.0000% 75.13% 6 14
2007Q3 169 43.52 0.0000% 65.43% 6 115.90 0.0000% 84.83% 6 16 8598 0.0000% 80.48% 6 15
2007Q4 197 82.81 0.0000% 75.41% 7 227.200.0000% 90.34% 6 19 151.40 0.0000% 86.10% 7 18
2008Q1 165 80.87 0.0000% 78.29% 7 238.400.0000% 92.31% 6 18  146.30 0.0000% 87.90% 7 16
2008Q2 182 37.87 0.0000% 60.37% 6 89.37 0.0000% 7943% 7 12 7645 0.0000% 76.98% 7 14
2008Q3 154 22.95 0.0000% 52.39% 6 53.88 0.0000% 73.93% 7 13 49.26 0.0000% 69.29% 6 16
2008Q4 143 30.92 0.0000% 61.58% 6 55.41 0.0000% 75.77% 4 11 45.10 0.0000% 72.46% 4 15
2009Q1 70 21.24 0.0000% 70.58% 4 40.71 0.0000% 83.33% 4 5 31.37 0.0000% 7997% 5 7
2009Q2 77 30.57 0.0000% 75.61% 4 66.10 0.0000% 88.02% 3 6 4382 0.0000% 83.41% 6 8
2009Q3 70 22.97 0.0000% 72.17% 5 38.13 0.0000% 82.40% 4 5 3392 0.0000% 80.64% 4 5
2009Q4 84 26.21 0.0000% 70.71% 5 36.80 0.0000% 78.16% 5 4 37.02 0.0000% 78.73% 5 6
2010Q1 76 2497 0.0000% 68.46% 5 27.61 0.0000% 7090% 5 1 3294 0.0000% 75.83% 5 6
2010Q2 81 24.03 0.0000% 66.08% 5 24.03 0.0000% 66.08% 5 0 34.13 0.0000% 7535% 5 7
2010Q3 86 31.25 0.0000% 70.36% 6 71.47 0.0000% 8597% 6 9 5478 0.0000% 82.24% 6 8
2010Q4 100 35.81 0.0000% 69.79% 5 66.28 0.0000% 82.39% 5 8 56.35 0.0000% 79.53% 5 6
2011Q1 70 21.10 0.0000% 66.77% 6 24.32 0.0000% 70.52% 6 2 20.88 0.0000% 69.88% 5 9
2011Q2 76 19.51 0.0000% 66.76% 5 27.63 0.0000% 75.72% 5 6 26.15 0.0000% 72.34% 5 9
2011Q3 83 30.24 0.0000% 73.84% 6 38.38 0.0000% 79.33% 6 5 4196 0.0000% 78.49% 5 7
2011Q4 100 34.66 0.0000% 69.10% 6 61.05 0.0000% 81.35% 6 9 51.19 0.0000% 78.12% 6 7
2012Q1 93 16.57 0.0000% 57.710% 6 22.94 0.0000% 66.74% 5 5 25.78 0.0000% 67.05% 6 10
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2012Q2 102 21.54 0.0000% 61.60% 5 2636 0.0000% 6697% 5 3 2475 0.0000% 63.59% 4 10
2012Q3 109 37.16 0.0000% 68.61% 6 47.88 0.0000% 74.56% 5 4 4129 0.0000% 72.71% 5 9
2012Q4 113 53.60 0.0000% 7521% 6 60.59 0.0000% 77.76% 6 2 58.88 0.0000% 7846% 5 9
2013Q1 102 6533 0.0000% 80.49% 6 73.24 0.0000% 83.00% 6 5 70.76 0.0000% 82.83% 6 7
2013Q2 111 62.92 0.0000% 74.98% 4 88.78 0.0000% 81.76% 5 6 81.52 0.0000% 8030% 5 5
2013Q3 121 44.11 0.0000% 7321% 5 55.74 0.0000% 78.48% 5 6 56.67 0.0000% 76.07% 5 7
2013Q4 120 2698 0.0000% 62.77% 5 30.09 0.0000% 6549% 5 1 2867 0.0000% 6587% 5 8
2014Q1 121 39.08 0.0000% 70.77% 5 44.77 0.0000% 74.02% 5 3 46.67 0.0000% 75.68% 5 8
2014Q2 112 42.07 0.0000% 70.62% 4 55.16 0.0000% 76.80% 4 5 62.87 0.0000% 76.42% 4 9
2014Q3 138 43.70 0.0000% 66.69% 5 82.32 0.0000% 8045% 5 11 6734 0.0000% 73.56% 5 11
2014Q4 126 45.74 0.0000% 69.75% 5 81.76 0.0000% 81.55% 5 8 8629 0.0000% 79.68% 5 10
2015Q1 98 34.00 0.0000% 69.15% 5 5242 0.0000% 79.12% 5 8 5373 0.0000% 75.96% 5 7
2015Q2 111 4526 0.0000% 68.31% 5 5643 0.0000% 74.03% 5 6 4809 0.0000% 70.63% 5 5

R*EE(H 65.47% R>FHE  76.70% R>FHIE  73.80%

OLSHA g;ff;%i’%% 8.45% RLSHY g;%i‘ii%% 880% L rrrrsiim g;f;%i{%% 8.06%

e e e
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FELTSHEE  FEDFEITSHE LTSbZ,E';;gg”S FELTSHEE  FEDFEITSHER LTS,;E%QTS
2003Q1 3 2 0 4 2 2
2003Q2 0 5 3 1 3 2
2003Q3 2 7 2 3 4 3
20030Q4 0 0 2 1 1 4
2004Q1 0 2 2 2 2 5
2004Q2 1 5 1 0 8 4
2004Q3 0 3 0 1 5 3
2004Q4 0 8 2 3 7 2
2005Q1 0 6 1 6 7 5
2005Q2 1 4 4 3 6 6
2005Q3 4 4 4 4 7 6
2005Q4 4 8 8 2 9 7
2006Q1 3 4 8 1 10 6
2006Q2 3 1 7 3 7 9
2006Q3 3 4 1 5 6 10
2006Q4 2 3 4 7 6 10
2007Q1 1 6 5 6 6 8
2007Q2 4 6 4 6 7 7
2007Q3 0 5 6 4 3 12
2007Q4 0 7 6 7 6 12
2008Q1 3 4 6 6 4 12
2008Q2 2 5 4 4 6 8
2008Q3 0 6 2 4 7 9
2008Q4 1 6 0 3 7 8
2009Q1 1 4 2 1 3 4
2009Q2 0 2 2 3 5 3
2009Q3 0 4 2 2 2 3
2009Q4 0 1 4 0 2 4
2010Q1 0 4 1 0 5 1
2010Q2 0 3 3 0 7 0
2010Q3 1 3 3 3 2 6
2010Q4 0 2 2 3 1 5
2011Q1 0 2 3 0 7 2
2011Q2 1 1 1 3 6 3
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2011Q3 0 3 1 2 4 3
2011Q4 0 0 1 3 1 6
2012Q1 0 3 1 2 7 3
2012Q2 0 6 0 2 9 1
2012Q3 1 1 3 1 6 3
2012Q4 | 3 2 0 7 2
20130Q1 0 3 0 2 4 3
2013Q2 0 1 0 2 1 4
2013Q3 0 4 1 3 4 3
2013Q4 3 2 0 0 7 1
2014Q1 2 0 0 2 7 1
2014Q2 1 6 1 1 5 4
2014Q3 1 2 3 6 6 5
2014Q4 0 3 1 1 3 7
2015Q1 2 2 1 3 2 5
2015Q2 2 3 2 5 4 1
HEET 53 179 122 136 253 243







