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The surge in new resource projects has been a prominent feature of the recent strong performance of the
Australian economy, with mining and energy investment accounting for almost one-half of all private
investment. Although the current round of resource investment has now peaked, as swings in the
resource sector tend to repeat themselves, there is an ongoing need to carefully understand the available
information sources. We use a specially developed panel of matched projects from three widely
followed, but under-researched, sources to analyze cost inflation, the biases, the degree of indepen-
dence, and timeliness of each source. This information is of use to policy makers who have to closely
monitor these developments, analysts following the resources sector, and project proponents wanting
to know something about the typical cost profile of a project.
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1. Introduction

High commodity prices over the last decade or so have led to an unprec-
edented resources boom in Australia. This has stimulated a large-scale program of
investments in new resource prospects that, in part at least, helped Australia avoid
recession and perform better than most other high-income countries. As a result,
analysts of the Australian economy now give considerable prominence to infor-
mation on resource investment plans. As some resource projects are very large, the
nature of their cost is of considerable relevance to public policy regarding infra-
structure. A recent inquiry by the Australian Productivity Commission into public
infrastructure has highlighted the inadequacy of presently available project data to
systematically explain the source and nature of cost pressures, hampering accurate
cost projections and optimal investment decisions (Productivity Commission,
2014). Internationally, there is considerable evidence of serious problems with
investment in “megaprojects” as they suffer from widespread over-optimism, cost
overruns, and delays (Flyvbjerg, 2009, 2014). Flyvbjerg goes so far as to describe
the situation as one where “the worst projects get built.”
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This paper helps to deepen the understanding of project costs by identifying the
strengths and weaknesses of three data sources of Australian resource projects that
have tended to be underused in research in the past. The three sources are: The WA
Department of State Development’s Prospect Magazine, Deloitte Access Econom-
ics’ “Investment Monitor subscription database,” and the ABARES/BREE
“Mining Projects” database.1,2 Using a unique database in which projects are
matched across these sources, we analyze the quality and usefulness of these data.

The structure of the paper is as follows. The next section describes the process
of matching projects across the three sources. The matched data mean there are
three readings on the cost of each project through time, from which preliminary
estimates of the biases are obtained. Section 3 uses these rich data to construct a
hedonic index of cost escalation that is not contaminated by the entry and exit of
radically different projects, each with their own inflation rate. The hedonic model
also leads to more refined estimates of biases in the three sources. Later sections
deal with understanding the pattern of information flows regarding cost escalation
and an analysis of the degree to which sources rely on each other. The estimates of
the cost of a project made before its conclusion can be considered as a forecast
of the final cost, and the quality of these forecasts is investigated toward the end of
the paper. The paper concludes with an overall assessment of the three sources.

2. Matching Projects

To qualify for inclusion in our matched database, a project has to have at least
one period of capital expenditure reported contemporaneously in all three sources.
Projects that had triplicate matches in some periods but not others are included only
for the matching periods.3 The included projects are usually those that attract more
attention from the various stakeholders, that is, the larger ones. The period covered
is September 2006 to September 2012. Table 1, which summarizes the matched data,
clearly shows that the mean project size (as measured by cost, termed “capex” in the
table) is of the order of $A3.5b (second last row of the table). In total, 354 triplets of
projects are matched and Table 1 gives the number per period.

The last three columns of Table 1 compare the cost in each of the three
sources in the form of deviations from the overall mean. The second last element
of the column for Prospect (column 10) reveals that according this source, the size
of projects is lower, on average, by more than $100m than the overall mean. On the
basis of a t-test, this difference is significant (see the last entry of this column). The
bias is in the opposite direction for BREE projects, which are larger, on average,
by about $100m (also significant). The Investment Monitor (IM) data are approxi-
mately unbiased. As the projects are matched exactly, these differences cannot be
attributed to differing coverage of the three sources. Of course, in the context of

1For an earlier analysis of the Investment Monitor data dealing with cost escalation, lead time, and
probability of success of projects, see Clements and Si (2011).

2Details of the ABARES/BREE source are as follows. This is the Bureau of Resources and Energy
Economics’ publication “Resources and Energy Major Projects.” Before July 2011, this publication
was the Australian Bureau of Agricultural and Resource Economics and Sciences’ “Minerals and
Energy Major Development Projects.” For brevity, the ABARES/BREE publications will be referred
to as BREE.

3For further details of the data, see the online Appendix.
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a project costing $3.5b, a $100m error is less than 3 percent, so the economic
significance is modest.

The second last row of Table 1 also shows that the dispersion, as measured by
the standard deviation, of projects in IM and BREE are very similar, while that of
Prospect is somewhat lower. The correlations among the three sources are high
(at least 0.98, as indicated in the notes to the table), which is to be expected as the
same projects are involved and, most likely, each source looks at its two neighbors.
More will be said about this later. Figure 1 provides a visual comparison of the
data by giving the three pairwise contrasts. The clustering of observations around
the 45-degree lines illustrates the substantial agreement across sources. But still
for the BREE/Prospect contrast in the south-east quadrant, there is a noticeable
tendency for the points to lie below the 45-degree line, reflecting the underpricing

78,125 

BREE 

BREE

Prospect 

3,125 

125 

125 3,125 78,125 

125 

3,125 

78,125 

125 3,125 78,125 

 $m Log  ×100 

Mean 227 9.09 

RMSE 1,242 32.51 

 $m Log × 100 

Mean -88 -1.81 

RMSE 1,133 30.66 

 $m Log  ×100 

Mean 139 7.28 

RMSE 1,430 32.88 

Investment Monitor

Figure 1. Three-Way Comparison of Capex, Matched Projects ($ million)

Notes: The rays from the origin are 45-degree lines, along which capex from pairs of sources
coincide. The boxes contain the error statistics. The mean is the average difference between capex
according to the source on the vertical axis minus that for the horizontal. Because the number of
observations in each period is not the same in Table 1, the mean errors in this figure are not completely
consistent with those of that table, but the differences are small. The RMSE is the root-mean-squared
error.
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in Prospect and overpricing in BREE. The high root mean square errors (RMSEs)
of each quadrant, which are of the order of 30 percent, show a reasonably large
degree of cross-source variance. In summary, although project values are highly
correlated, there is still a significant difference between Prospect and BREE.

3. Hedonic Costing

Next, we use the matched data to estimate a hedonic model of the form

log , , , ; , , ; , , .v s i N tit

s s

i t it

s

t= + + + = = =γ λ θ ε 1 2 3 1 1 13… …

Here, vit

s denotes capex from source s (s = 1, 2, 3, representing Prospect, IM, and
BREE, respectively) in period t (t = 1, . . . , 13) for project i (i = 1, . . . , Nt). This
capex depends on source effects, γ s, that allow for the biases in the three
publications; projects effects, λi, to control for projects that differ in nature and
scale; time effects, θt, to capture cost escalation (time is measured in half-yearly
intervals, from September 2006 to September 2012); and random factors as
measured by the disturbance term εit

s . The project effects allow for projects with
different idiosyncrasies entering and dropping out of the system. The estimates of
the time effects provide an index of cost escalation that measures “pure” inflation
that in no way reflects extraneous influences. Similarly, estimated source biases are
insulated from compositional issues.

The estimates of the hedonic model are given in Table 2. Across all projects,
the annual rates of cost escalation in column 2 are highly significant, but there are
some noticeable year-to-year fluctuations. Over the whole period, project cost
escalation averages about 13 percent p.a., which is much larger than CPI inflation
over the same period.4 According to the estimated source effects (column 2), the
costs of projects in Prospect are understated by about 5 percent, those in BREE
overstated by 4 percent (both estimates are significant), while for IM the bias is
positive but insignificantly different from zero. These results broadly agree with
those of Figure 1.

We also split the 74 projects into three equal sized groups (25, 25, 24) based on
their average starting cost. The year-to-year cost escalation for small projects
(column 3) is largely insignificant but on average costs increase by 8 percent p.a.,
which is significant. The majority of cost escalations for large and mega projects
(columns 4 and 5) are statistically significant with the average change around 13
and 16 percent p.a., respectively. Prospect also continues to understate costs and
BREE continues to overstate for large and mega projects. The source effects
are the most extreme for large projects, where Prospect understates costs by 9.3
percent and IM and BREE overstate by 5.7 and 3.6 percent, respectively. For small
projects, none of the source effects is significant.

Lastly, we repeat the analysis for the projects based on the industry (LNG,
Iron Ore, or Others) they belong to in columns 6 to 8 of Table 2. Apart from
the year-to-year fluctuations, LNG and Iron Ore projects have an average cost

4The average logarithmic difference (·100) of the CPI from September 2006 to September 2012 is
2.8 percent p.a. (Source: ABS Cat No. 64010.0).
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escalation of about 15 percent p.a., while costs rise by 8 percent for those in Other
industries, all of which are significant. The source bias of IM continues to be
bracketed by Prospect and BREE for both the LNG and Iron Ore industries,
whilst the source biases are insignificant for Other industries. The degree of under-
estimation in Prospect is more substantial for Iron Ore projects compared to LNG
(−9 percent vs. −5.5 percent); likewise, BREE overstates costs slightly more for
Iron Ore projects (6.3 percent) as compared to LNG projects (5.5 percent).

These hedonic results provide some insight into the pressures faced by the
resources sector during the recent boom: if, on average, the cost of a project
rises by, say, 15 percent p.a., after six years, the cumulative escalation is almost 150
percent. Cost escalations are prevalent for all types of projects on average, but are
substantially greater for the larger ones, which tend to be in the LNG and Iron Ore
industries. This is consistent with evidence presented by Flyvbjerg (2014) that
initial project costs are substantially understated. Regarding source biases, project
costs in Prospect are understated, BREE overstates them, and IM is usually
bracketed between the other two.

4. Modeling Information Flows

The three sources of capex data refer to the same projects, but in many
instances report different values. Over time, it might be expected that the values
converge through a Darwinian process of “good information driving out bad.”
Suppose, for example, that source 2 initially has more accurate data on a certain
project than source 1. Then, the “updating” process could be direct in the form
of source 1 using previously published data by source 2 with a lag, which we can
write as 2 → 1. This situation would also occur when source 2 responds rapidly to
new information on the project, while 1 responds only slowly. Although there is no
overt copying of one source by another, as it is observationally equivalent, the
process can still be described as 2 → 1. The process could also be indirect involving
a third source of the form 2 → 3 → 1, a sequence that might extend over a longer
period. For other projects, the reverse situation may apply with source 1 being
more accurate than 2, so when all projects are considered together, there would be
a two-way flow of information. In this section, we use a VAR model to measure
this type of information exchange. This approach considers flows in all directions
and sheds some light on which sources tend to excel in publishing new information.

Let g v vit

s

it

s

i t

s= ( )−log , 1 be the revision, or growth rate, in the projected
capex vit

s for project i from period t − 1 to t according to source s. The 3 · 1 vector
of growth rates for project i, g g git it it

1 2 3, ,[ ]′ , is taken to be a first-order vector
autoregressive process, the sth member of which is

(1) g git

s

i

s

i

sr

i t

r

r

it

s= + +−
=

∑α β ε, ,1
1

3

where αi

s and βi

sr are coefficients and εit

s is a disturbance term. The intercept αi

s

measures the role of other sources of cost escalation that occur independent of the
past; these can be called “autonomous” cost increases. The own-coefficient βi

ss
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refers to the degree to which current inflation depends on its own past history. The
size of the cross-coefficient βi

sr, for s ≠ r, measures the direct flow of information
from source r to s over 1 period. Equation (1) for s = 1, 2, 3 is the VAR model for
project i.

As there is insufficient time-series data to estimate model (1) for each of the 74
distinct projects, we pool the data by taking the coefficients to be the same over
projects to estimate

g git

s s sr

i t

r

r

it

s= + +−
=

∑α β ε, .1
1

3

for s = 1, 2, 3. Panel A of Table 3 uses that matched data to estimate this model.5

Looking at the first row that refers to Prospect, the estimate of the intercept is
0.050, which means that autonomous inflation according to this source is about 5
percent per half year (and significant). Next, the estimate of the own autoregressive
coefficient, β11, is −0.043. The negative sign means that higher inflation in the last
period tends to be followed by lower inflation in this period, other things
remaining unchanged. Thus, rather than inflation inertia, there is some degree of
mean reversion in the level of capex. However, this coefficient is relatively small
and not significantly different from zero. The estimated cross-lag coefficient β13 of
0.115 implies that about 12 percent of past growth in costs in BREE passes
through into current growth in costs reported in Prospect. This estimate is
significant and considerably larger than that for IM → Prospect β̂12( ). Thus, there
is a more substantial flow of information from BREE to Prospect, than from
IM. The estimates of the coefficients of the two other equations have a similar
interpretation.

The F-statistics in column 8 of the table test the hypothesis that all the three
lagged source coefficients are jointly zero. The null is rejected in the case of both
IM and BREE, but not for Prospect. The last column tests if in each case, the two
alternate sources play no role. BREE has a lower F-value than IM, suggesting the
possibility that BREE is informed less by the other sources than is IM, and may
rely more on its own research to revise its data. Further results below would also
seem to point to this conclusion. As discussed in the online Appendix, there are
slight asynchronies in the dates of the publication of the three sources that may in
part explain the result of Table 3 that BREE appears to be more influenced by IM

than vice versa (that is, ˆ ˆβ β32 23> ).
The insignificant F-value for Prospect in the last column of panel A of Table 3

means that other sources play no role in contributing to this publication. Taken in
isolation, the interpretation of this result is ambiguous. It could be that Prospect is
the “market leader” in disseminating new information and does not need to absorb
information from the other sources. Alternatively, it could be that they do not
go to the trouble of “learning” from the other sources. From the second and third
rows of columns 3–5 of Table 3, both IM and BREE appear to take on less
information from Prospect than from the other sources ˆ ˆ , ˆ ˆβ β β β21 23 31 32< <( ); this

5See Clements et al. (2014) for further details.
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would seem to point to Prospect not being the market leader. Coupled with
Prospect’s systematic bias noted above, the indications are that Prospect does not
seem to lead in information dissemination, but is somewhat divorced from the
system as a whole. This conclusion is reinforced by the extremes of the cross-effects
coefficients: in absolute terms, the smallest is for IM → Prospect ˆ .β12 0 017=( ),
while the largest is IM → BREE ˆ .β32 0 210=( ). That is, IM plays a minor role in
the revisions to data published in Prospect, but a major one regarding BREE,
pointing to the apparent “insulation” of Prospect.6

5. Bilateral and Multilateral Information Balances

The interactions among pairs of sources in the VAR model are bidirectional.
For example, from panel A of Table 3, information from IM in the past is associ-
ated with revisions to BREE ˆ .β32 0 210=( ), while there is also a reciprocal flow from

BREE to IM ˆ .β23 0 101=( ). The difference between these two gross flows is the net

flow of ˆ ˆ . . .β β32 23 0 210 0 101 0 109− = − = , which can be interpreted as saying that if
costs in both sources grow by the same rate in the previous period, BREE will
receive about 10 percent more information from IM than it gives in return. The flow
of information is measured by that part of revision to costs in one source that can
be attributed to past growth in another source, all other factors remaining
unchanged. If the 3 · 3 matrix of estimated coefficients of the lagged terms,
ˆ ˆb = ⎡⎣ ⎤⎦β sr , is symmetric, then the reciprocal trade flows are exactly equal, net flows

are zero, and no source is a net sender to or receiver of information from the others.
Accordingly, the degree of asymmetry of b̂ provides a measure of the bilateral
information flows. It is convenient to formulate asymmetry with the skew symmet-
ric matrix G b b= − ′ˆ ˆ . The elements of the upper triangle of this matrix,
γ β βsr sr rs= −ˆ ˆ , s < r, give the signs of the net flows from source r to s, s < r = 1, 2, 3.
The elements in the lower triangle are the net flows from r to s, γ β βsr sr rs= −ˆ ˆ , s > r,
which are the negative of those in the upper triangle, so γ sr = −γ rs. In words, if s
receives information from r (γ sr > 0), then obviously r sends it to s (γ rs = −γ sr < 0).
As a source can neither receive or send a net flow to itself, γ β βss ss ss= − =ˆ ˆ 0. The
benchmark case is when Γ contains all zero elements, as then the original coefficient
matrix b̂ is symmetric and the bilateral trades are balanced.

Panel C of Table 4 gives the Γ matrix associated with the estimates of panel A
of Table 3 (the other two panels contain intermediate steps). The lower triangle
contains the three independent measures of net flows; as these are all non-zero,
bilateral trade is unbalanced. For the pairs IM/Prospect and BREE/IM, the net
flows are positive, so more information is received by the former source than sent
back in return. The reverse is true for BREE/Prospect. But as these measures have
relatively large standard errors, not too much reliance can be placed on these
results.

6Panel B of Table 3 shows the results when the intercepts are omitted from the VAR model. This
has the effect of: (i) decreasing (in absolute value) the own-lag coefficients, so now there is not as much
mean reversion; and (ii) increasing most of the cross coefficients. But as these changes are not huge and
as the general pattern remains more or less the same, in what follows we use the estimates of the model
for the case in which the intercepts are included.
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Suppose each source revises upwards in the previous period their cost data for
project i; if the revisions are equiproportional, then g g g gi t i t i t i t, , , ,

* .− − − −= = =1
1

1
2

1
3

1

Other things remaining unchanged, the current-period revision of source s is
then gi t r

sr

,
*

− =⋅ ∑1 1
3 β̂ . Thus, the sum of the coefficients in the row for source

s is proportional to its response to a “uniform” message from the three
sources. The corresponding information supplied by s to the others

as the reciprocal flow is gi t r

rs

,
*

− =⋅ ∑1 1
3 β̂ , implying that the net effect is

g gi t r

sr

r

rs

i t r

sr

, ,
* *

− = = − =⋅ ∑ − ∑( ) = ⋅ ∑1 1
3

1
3

1 1
3ˆ ˆβ β γ . When ∑ >=r

sr

1
3 0γ , source s receives more

information from the others than it provides, so can be described as a net importer,
and vice versa. In other words, the sign of γ sr denotes the bilateral information
trade balance, while that of ∑ =r

sr

1
3 γ denotes the multilateral balance. By construc-

tion, ∑ ∑ == =s r

sr

1
3

1
3 0γ , so world trade is balanced. The multilateral balances are

contained in the last column of panel C of Table 4 and as can be seen, Prospect is
a small exporter of information, IM is a larger exporter, and BREE is an importer.
In this sense, IM would seem to be the largest contributor to the flow of new
information. But due to the high standard errors, again caution should be exer-
cised with this specific result. Further analysis of the speed of information flows
using impulse response functions and a vector error correction model suggests that
IM and BREE respond faster to new information than Prospect. For details, see
the online Appendix.7

7Another metric of the quality of information is its timeliness, as measured by the frequency and
nature of cost revisions. We find that BREE is updated substantially more frequently than the other
two sources; however, IM adds more unique information in its updates. For details, see the online
Appendix.

TABLE 4

Relative Information Flows

Source Prospect IM BREE Row Sum
(1) (2) (3) (4) (5)

A. Coefficient matrix β̂ sr ⋅[ ]

[ ]

100
Prospect −4.3 (5.7) 1.7 (7.4) 11.5 (5.9)
IM 8.9 (5.0) −7.2 (6.5) 10.1 (7.0)
BREE 5.6 (6.8) 21.0 (8.8) −19.0 (7.0)

B. Transpose β̂ rs ⋅100
Prospect −4.3 (5.7) 8.9 (5.0) 5.6 (6.8)
IM 1.7 (7.4) −7.2 (6.5) 21.0 (8.8)
BREE 11.5 (5.9) 10.1 (7.0) −19.0 (7.0)

C. Net information flows G = (b − ) ⋅ 100ˆ β̂sr rs

Prospect 0 −7.1 (9.0) 6.0 (9.0) −1.1 (12.2)
IM 7.1 (9.0) 0 −10.9 (10.2) −3.8 (13.3)
BREE −6.0 (9.0) 10.9 (10.2) 0 4.9 (13.1)

Total 1.1 (12.2) 3.8 (13.3) −4.9 (13.1) 0.0

Notes: Panel A is from Table 3. In panel C the elements of the matrix refer to the bilateral
information balances. A positive element indicates that the row source receives more information from
the column source than it sends in return; vice versa for a negative element. The row sums refer to the
multilateral balances. A positive row sum indicates the source receives more information from the
others than it sends in return; vice versa for a negative row sum. Standard errors in parentheses.
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6. Predicting Future Costs

This section examines the ability of the estimated capital expenditure in each
source to predict the subsequent actual cost of projects.

As before, for source s, the estimated capex of project i at time t is vit

s . If
construction of the project is completed at time Ti, this estimated cost is to be
compared with the final cost denoted by vi T

s

i, ; this final, or actual, cost is observed
Ti − t = h periods in the future from t. The estimated cost can also be formulated
in terms of the forecast horizon h as vi T h

s

i, − . If there are Nh projects having horizon
h, then the logarithmic mean forecast error at h and the corresponding standard
deviation are

B
N

v v SD
N

vh

s

h

i T

s

i T h

s

i

N

h

s

h

i T

s

i i

h

i
= −( ) = −−

=
∑1 1

1

log log , log log, , , vv Bi T h

s

h

i

N

i

h

, .−
=

−( )∑ 2

1

These measures, for each source, are used as the basis for the fan charts of panels
A, B, and C of Figure 2.8 For each source, the mean errors are mostly positive,
indicating a bias to underestimate costs.9 The bias, however, declines with the
horizon from about 5–10 percent for a two-year horizon to −2 to 1 percent for six
months out. The error bands also shrink noticeably with the horizon; for h = 4, for

8For details of the data used in this section, see Clements et al. (2014).
9The tendency to underestimate project costs has been noted by others (see, e.g., Flyvbjerg, 2009,

2014).
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Figure 2. Capex Forecast Errors (logarithmic ratios · 100)

Notes: The solid back line is the average forecast error; a positive value implies actual exceeds
forecast. The dark and light shaded areas below and above the solid black line represent the one- and
two-standard error bands, respectively. The horizon is measured in terms of six-monthly intervals.
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example, the two-standard-error band is about ±10 percent, while for h = 1, it is
smaller by a factor of almost 10. As to a first approximation these patterns apply
to all three sources, they provide little basis for choosing between them. Panel D of
Figure 2 will be discussed subsequently.

Rather than taking each source by itself as a predictor, we now consider a
composite forecast made up of all three together. We start with a regression of
actual on estimated capex for source s and horizon h:

(2) log log , , , ,, ,v v i Ni T

s s s

i T h

s

i

s

hi i
= + + =−α α ε0 1 1 …

where εi

s is a random disturbance. The forecasts are said to be unbiased if the
intercept α0 0s = and efficient if the slope coefficient α1 1s = (Mincer and Zarnowitz,
1969). Averaging both sides of this equation over sources gives

(3) log log , , , ,, ,v v i Ni T

s

i T h

s

s

i hi i
= + + =−

=
∑β β ε0 1

1

3

1 …

where log log, ,v vi T s i T

s

i i
= ( )∑ =1 3 1

3 is averaged actual cost, β α0 1
3

01 3= ( )∑ =s

s is the

averaged intercept, β α1 1 3s s= is one-third of the slope coefficient in equation
(2), s = 1, 2, 3, and ε εi s i

s= ( )∑ =1 3 1
3 is the averaged disturbance.10 The term

∑ = −s

s

i T h

sv
i1

3
1β log , on the right of equation (3) can regarded as a composite forecast;

unbiasedness and efficiency of this composite requires β0 = 0, ∑ ==s

s

1
3

1 1β .
Table 5 gives the estimates of equation (3) for four horizons; several features

should be noted. First, the estimates of the intercepts for all four horizons are
positive and three are insignificant. This indicates that the forecasts when com-
bined in this manner are approximately unbiased and agrees with Figure 2, where
the error bands mostly span the zero line. Second, in all but one out of the 12 cases,
the estimated slope coefficients are positive, so each source usually makes a posi-
tive contribution to the composite forecast. Third, as column 6 shows that the
sums of the slope coefficients are insignificantly different from unity, it can be
concluded that the composite forecast is also efficient. Finally, from columns 10
and 11, there is no strong evidence against the hypothesis of equal slope coeffi-
cients, so that the three sources can be equally weighted to form the composite.

Based on these results, we set the intercept in equation (3) to zero and the
slope coefficients to 1/3. Thus, the composite becomes the unweighted mean of the
three sources:

(4) log log , log log, , , ,v v v vi T i T h i i T h i T h

s

s
i i i i
= + = ( )− − −

=
∑ξ with 1 3

1

3

,, , , ,i Nh= 1 …

10In most cases, “actual” capex differs by source, probably because sources update their data at
different speeds. Taking the average reduces the random components of the “actuals”; and, of course,
when actual is the same in each source (which occurs for some projects), the average is the common
value. It is worthwhile noting that there does not seem to be any particular tendency for poor prediction
to be associated with projects with diverse actuals.
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where ξi is the forecast error. Panel D of Figure 2 contains the corresponding fan
chart and it can be seen that the averaging procedure decreases the width of the
error bands noticeably—by at least 40 percent in seven of the twelve cases. In other
words, averaging leads to a considerable increase in forecast precision. Columns
11–13 of Table 6 confirm that model (4) performs reasonably satisfactorily:
For a two-year horizon, the mean error is about 8 percent and the RMSE is
18 percent, while for six months these fall to near zero and slightly less than
3 percent, respectively.11

7. Summary and Conclusions

The resources sector (mining and energy) has been a prominent contributor to
Australia’s recent strong economic performance. As estimates of future investment
in resource projects are carefully monitored as an indicator of the likely future
course of the Australian economy, it is surprising that there is little research
assessing the quality of this information. In this paper, we examined carefully three
such sources: The Western Australian Department of State Development’s Pros-

pect Magazine, Deloitte Access Economics’ “Investment Monitor” subscription
database, and the ABARES/BREE “Mining Projects” database (which, for sim-
plicity, we refer to as just “BREE”).

The results of the paper provide guidance regarding how the sources should
be assessed and ranked. Table 7 provides a convenient summary of the key results.
From panel A, there are significant differences in the estimates of capital expen-
diture in the three sources, with those in Prospect the cheapest, on average, and
those in BREE the most expensive. Panel B shows that the bias in Prospect is about
−5.4 percent, while that for BREE is 3.6 percent. While modest, these are signifi-
cantly different from zero. The Investment Monitor (IM) is approximately unbi-
ased. IM also distinguishes itself as being the largest net exporter of information
(row 8 of the table).

There are some additional important features of the three sources that should
also be mentioned: BREE presents some difficulties in tracking projects over time
as it does not assign a unique number to each project and also has the problem of
referring to the same project by different names at different times. Prospect and
BREE are provided free of charge by government, whereas IM costs $1210 for
four issues (or $616 for a single issue). Another feature is timeliness and coverage:
Prospect is published biannually and deals with major projects in the state of
Washington (the location of the majority of projects); and IM and BREE are
quarterly and report Australian projects. Finally, as discussed in Clements et al.
(2014), IM attracts more media attention than BREE (and Prospect, which has a
very low media presence), but BREE is a more recent product that is growing
rapidly (in terms of citations).

Taken as a whole, the above considerations mean that IM is most likely the
preferred source. This conclusion is reinforced by the finding that the updates to

11Table 6 also contains the corresponding error statistics for each of the three sources.

Review of Income and Wealth 2015

© 2015 International Association for Research in Income and Wealth

15

Review of Income and Wealth, Series 62, Number 3, September 2016

VC 2015 International Association for Research in Income and Wealth

598



T
A

B
L

E
6

T
h

e
A

c
c

u
r

a
c

y
o

f
C

a
p

ex
F

o
r

ec
a

st
s

F
or

ec
as

t
H

or
iz

on
(6

-m
on

th
pe

ri
od

s)

F
or

ec
as

t
E

rr
or

s
(L

og
ar

it
hm

ic
R

at
io

s
·1

00
)

N
um

be
r

of
P

ro
je

ct
s

P
ro

sp
ec

t
IM

B
R

E
E

U
nw

ei
gh

te
d

M
ea

n

M
ea

n
S.

D
.

R
M

SE
M

ea
n

S.
D

.
R

M
SE

M
ea

n
S.

D
.

R
M

SE
M

ea
n

S.
D

.
R

M
SE

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(9
)

(1
0)

(1
1)

(1
2)

(1
3)

(1
4)

4
3.

91
19

.1
5

19
.5

4
9.

56
21

.6
2

23
.6

4
10

.5
0

23
.1

5
25

.4
2

7.
99

15
.6

4
17

.5
6

14
3

4.
22

14
.4

8
15

.0
9

7.
20

18
.7

4
20

.0
8

−0
.2

8
16

.8
2

16
.8

2
3.

71
11

.4
3

12
.0

2
20

2
2.

65
12

.0
7

12
.3

6
3.

55
16

.4
7

16
.8

5
−1

.0
4

13
.7

9
13

.8
3

1.
72

9.
50

9.
66

26
1

0.
55

7.
09

7.
11

1.
06

4.
04

4.
18

−2
.0

5
3.

13
3.

74
−0

.1
4

2.
74

2.
74

28

T
A

B
L

E
7

Su
m

m
a

r
y

c
o

m
p

a
r

is
o

n
o

f
t

h
r

ee
so

u
r

c
es

o
f

C
a

p
ex

D
a

t
a

C
ri

te
ri

on

D
at

a
so

ur
ce

stne
m

mo
C

nigir
O

P
ro

sp
ec

t
In

ve
st

m
en

t
M

on
it

or
B

R
E

E
)6(

)5(
)4(

)3(
)2(

)1(

A
.

S
um

m
ar

y
st

at
is

ti
cs 896,3

016,3
264,3

)
m$(

nae
M

.1
T

ab
le

1
P

ro
je

ct
s

in
P

ro
sp

ec
t

si
gn

ifi
ca

nt
ly

ch
ea

pe
r;

B
R

E
E

si
gn

ifi
ca

nt
ly

m
or

e
ex

pe
ns

iv
e;

su
bs

ta
nt

ia
l

di
sp

er
si

on
,b

ut
so

ur
ce

s
hi

gh
ly

co
rr

el
at

ed
695,6

225,6
014,6

noitaived
dradnatS

.2
71.3

24.0
6 8.2

)nae
m

mo rf(
eul av- t

. 3

B
.

S
ou

rc
e

bi
as

4.
So

ur
ce

bi
as

(%
)

−5
.4

6
1.

83
3.

63
T

ab
le

2
C

on
st

an
t-

qu
al

it
y

bi
as

es
co

ns
is

te
nt

w
it

h
pa

ne
lA

re
su

lt
s

5.
H

0
:B

ia
s
<

0
(t

-v
al

ue
)

−5
.1

5
1.

72
3.

33

C
.

In
fo

rm
at

io
n

flo
w

s
6.

H
0

:A
ll

so
ur

ce
s

in
pa

st
<

0
(F

-v
al

ue
)

1.
43

2.
83

3.
97

T
ab

le
3

IM
an

d
B

R
E

E
co

ns
um

er
s

of
in

fo
rm

at
io

n
fr

om
ot

he
r

so
ur

ce
s

7.
H

0
:C

ro
ss

so
ur

ce
s

in
pa

st
<

0
(F

-v
al

ue
)

2.
07

4.
10

3.
43

8.
M

ul
ti

la
te

ra
li

nf
or

m
at

io
n

ba
la

nc
e

(e
la

st
ic

it
y)

−0
.0

11
−0

.0
38

0.
04

9
T

ab
le

4
IM

ne
t

in
fo

rm
at

io
n

ex
po

rt
er

,B
R

E
E

ne
t

im
po

rt
er

Review of Income and Wealth 2015

© 2015 International Association for Research in Income and Wealth

16

Review of Income and Wealth, Series 62, Number 3, September 2016

VC 2015 International Association for Research in Income and Wealth

599



the IM data contribute more unique information relative to the other two sources
(see the online Appendix for details). Thus, in this sense, it is true that “you get
what you pay for.”
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