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Abstract

We introduce stochastic variational inference
for Gaussian process models. This enables
the application of Gaussian pro (GP)
models to data sets containing millions of
data points. We show how GPs (.dll be vari-
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of Sheffield

Even to accommodate these data sets, various approx-
imate techniques are required. One approach is to par-
tition the data set into separate groups [e.g. Snelson
and Ghahramani, 2007, Urtasun and Darrell, 2008].
An alternative is to build a low rank approx\manon
to the covariance matrix based around ‘inducing v:
ables [see e.g. Csaté and Opper, 2002, Seeger et al.,
2003, Quinonero Candela and Ra ssen, 2005, Tit-
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Figure 4: Convergence of the SVIGP algorithm on the
two dimensional toy data

land-registry-monthly-price-paid-data/, which
covers England and Wales, and filtered for apart-
ments. This resulted in a data set with 75.000 entries.

Figure 5: Variability of apartment price (logarithmi-
cally!) throughout England and Wales.
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A brief history of registration

The early days

Prior to the appearance of the first railways in Britain, there was a brief development and interest
in steam powered road going vehicles. In 1834, a Mr Hancock started a steam coach called the
“Era”, carrying up to 14 passengers from Paddington to Regents Park and the City at 6d a head.
And in the following year, a Mr Church built an omnibus capable of carrying 40 passengers for
the London and Birmingham Steam Carriage Company.

However, the success of the railway movement drove all such traffic off the roads.

A Parliamentary Commission of Enquiry in 1836 reported “strongly in favour of steam
carriages on roads”, but subsequent Acts of Parliament tended to have a discouraging and
restrictive effect. The Locomotive Act 1861 limited the weight of steam engines to 12 tons
and imposed a speed limit of 10 mph.

The Locomotive Act 1865 set a speed limit of 4 mph in the country and 2 mph in towns.
The 1865 Act also provided for the famous “man with a red flag”. Walking 60 yards ahead
of each vehicle, a man with a red flag or lantern enforced a walking pace, and warned horse
riders and horse drawn traffic of the approach of a self propelled machine.

The Locomotive Amendment Act 1878 made the red flag optional under local regulations, and
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