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Exhibit 4.1: Evolution of Forecast Error by Time of Contract or Forecast

December 2006 Contracts - Comparison of Implied Capital Returns and Consensus Forecast
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Exhibit 4.1 contains four panels, each tracking the forecast error at the time
the derivatives contract was initiated or the time the IPF consensus was pub-
lished. The four panels cover derivative contracts ending from December 2006
to December 2009 respectively. The closer the lines are to the horizontal axis
(when the MSPE equals zero), the more accurate is the forecast. For example, the
lower right side panel, covering December 2009 contracts, shows how accurate
the implied returns and IPF consensus were in predicting the actual outcome for
the 2009 IPD outcome. In the case of panel 4, the impact of the financial crisis is
very visible, with both derivative prices and the IPF consensus pricing in much
larger falls in the IPD index than actually occurred.

Consistent with the statistical results shown in Table 4.1 above, the greater accu-
racy of the implied derivative market growth expectations near the expiration
of the contract is evident in each panel. In three of the panels (covering the 2007,
2008, and 2009 contracts), the greater accuracy of the IPF consensus over longer
horizons is confirmed.

It is also notable that the implied growth expectations of the derivative market
are more variable and sensitive to new developments than the IPF Consensus
Forecast. The IPF report discusses this in greater detail.

Impact of Publication Delays of the Consensus Forecasts

One question that arises from the conclusion reached in the section above, that
the derivative market provides a more accurate indication of future outcomes
over short time horizons, is to what extent is this result driven by the publication
delay for the consensus forecast? The publication delay of the consensus fore-
cast was described in the second section of this paper. Because the forecasts on
which the consensus is based could be several weeks out of date, it may bias our
results towards finding the derivative market information is more accurate.

Table 4.2 shows how the consensus forecasts change over the period leading up
to the submission. In almost all cases the majority of responses to the IPF survey
were received within one month of the submission deadline. The exception to
this is for the third quarter, where a slight majority of responses were received
in the period of one to two months before the deadline. As discussed in Section
3, it is possible that this unusual finding is driven by forecasters submitting their
forecasts early before departing for summer vacations.
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Forecast comparison

Table 4.2: Submission Deadline and Respondent Expectations for the IPF Concensus Forecast

IPF Consensus 2009

2-3 months 3 -11.0 -16.2
18-Feb-09 1-2 months -11.3 5 -7.6 -14.5
Within 1 month 21 -12.0 -18.7
2-3 months 3 -16.4 -22.4
13-May-09 1-2 months -15.1 8 -16.2 -23.4
Within 1 month 16 -13.9 -20.9
2-3 months 3 -14.3 -20.4
19-Aug-09 1-2 months -11.9 12 -12.0 -19.3
Within 1 month 10 -11.8 -18.7
2-3 months NA NA NA
11-Nov-09 1-2 months -2.6 5 -4.7 -11.4
Within 1 month 20 -2.0 -9.1

Source: Based on data provided by the IPF. Full consensus is the published total return forecast.
Mean TR is the mean total return forecast and Mean CG is the mean capital growth forecast. Number
is the number of submission received in the time period indicated before the submission deadline.

Another interesting point about the submission analysis is the changing expec-
tations of the survey respondents as the submission deadline approaches. Often
the published survey estimate differs substantially from the mean forecast of
respondents in the months leading up to the forecast deadline.

For comparison, table 4.3 shows a selection of implied (total) returns from the
derivatives market is selected to approximately match the dates in the middle of
the ranges (e.g. 2-3 months, etc) of the table above". Examination of the implied
derivative returns indicates that market information is changing leading up to
the survey deadline. However the movement in derivative prices is not always
in the same direction or of the same magnitude as the IPF consensus forecasts.

"However, it is impossible to know when the forecasters involved actually made their estimates.
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Table 4.3: Completion Time of Consensus Forecast and Corresponding Implied Returns from the
Derivatives Market

Derivative implied return 2009

4-Dec-08 -17.0 -15.2
3-Jan-09 -18.5 -16.7
2-Feb-09 -20.0 -18.2
26-Feb-09 -18.5 -16.9
28-Mar-09 -18.0 -16.5
27-Apr-09 -17.8 -16.4
4-Jun-09 -16.5 -15.3
4-Jul-09 -14.8 -13.7
3-Aug-09 -8.8 7.7
27-Aug-09 -6.3 5.4
26-Sep-09 -3.5 -2.8
26-0ct-09 -1.5 -0.9

Notes: TR w/o RP = Total return without risk premium.
TR with RP = Total return including a risk premum."

Using this information on the publication delay of the consensus forecast, it is
possible to repeat the analysis shown in Table 4.1 by selecting derivative con-
tracts closer to the time the IPF consensus forecasts, on average, were likely to
have been generated (approximately one month before publication).

When the forecast evaluation exercise is repeated using the earlier derivatives
market information, it is found that the forecast advantage essentially disap-
pears®. Hence, the derivatives market appears to be more accurate at the time
the IPF consensus is released (for the short horizons), because additional infor-
mation has been incorporated into market prices that was not available at the
time the forecasts used as input into the IPF consensus were made. When the
forecast accuracy of the implied derivative returns are compared to the IPF con-
sensus at the time the consensus forecasts were likely to have been generated,
our analysis shows that the information content of the two sources of return
expectations are the same.

2 This table shows the implied derivative returns on dates matching the mid-point of the time ranges shown
in column 2 of Table 4.2.

¥ The results are not shown but the forecast evaluation statistics for the implied derivatives returns and the
IPF consensus do not differ in any meaningful way.
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5 Conclusion

The accuracy of capital gain returns implied by property derivative contracts
and the IPD consensus forecasts has been evaluated. It was found that over
short horizons the forward returns implied by the derivatives markets were
more accurate. However, at horizons of nine months or more the IPF consensus
estimates proved to be more accurate. This result is consistent with the view
that swap contracts are generally not priced based on return expectations. How-
ever, for real estate swaps, over the short-term factors such as valuation lags in
the IPD index™ and market conditions may impact derivative prices.

The finding of better long horizon forecasts is more pronounced than the conclu-
sions published in the companion report “The UK Consensus Forecast and the
Returns Implied by Property Derivative Pricing: Evolution, Record and Influence"
released in late 2009. Additional data for 2009 produced a more favourable
finding for the IPF consensus. This was due in part to the strong fall in deriva-
tive prices at the depth of the financial crisis that produced an overly negative
view of the outcome for 2009. The IPF consensus for 2009, while heavily (and
inaccurately) revised downward, did not indicate as great a fall in commercial
property prices as was priced into the derivatives market. However, even with
the financial crisis, the greater accuracy of the implied forward returns from
derivative prices over short horizons is a robust finding from both studies.

The question of publication delay for the IPF consensus was also addressed in
this report. It was found that the short term information advantage of the deriva-
tives market essentially disappeared when the results were adjusted to allow for
a one-month publication delay. However, at the time of the publication of the
IPF consensus, current derivatives market pricing is likely to provide a better
indication of future return outcomes up to six months ahead of contract expiry.

It is important to recognise that the findings of this report are based on a small
sample of data, as property derivatives have only been actively traded since
2006. As more data becomes available it may well be that different conclusions
could be drawn in the future. Based on current evidence, the implied growth
estimates calculated from the derivatives market do provide a more accurate
indication of future capital appreciation than the published IPF consensus fore-
cast for horizons up to six months. Beyond this horizon the evidence appears to
favour the IPF consensus forecasts. B

" The companion report published by the IPF presented preliminary evidence to suggest that valuation lags
may account for part of the premium paid on property swaps.
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