Journal of Economics Library
www.kspjournals.org
December 2019

Volume 6

Issue 4

Constructing a monthly GDP indicator for
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Abstract. Advancements in data collection and data processing techniques revolutionized
access to higher frequency data. A large body of literature focusses on these higher
frequency data in advanced economies. In contrast, small less-developed economies often
lack adequate and reliable databases of high-frequency economic indicators. We construct a
monthly GDP indicator, using a well-established statistical methodology. To monitor the
quality of the indicator, we treat it as an in-sample forecast with respect to December
observation of GDP for 2012 -2018. The results show that the constructed monthly GDP
indicator is reliable and therefore its methodology applicable in many small developing
countries.
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1. Introduction

I

n many countries in the Western Hemisphere, Annual and quarterly
GDP are widely used economic statistics to measure the evolution of
economic activity. However, these statistics do not capture movements
at a higher frequency dimension. Beside this fact, many countries, notably
in the Caribbean region do not produce QGDP, Manuelito (2015). Suriname
located in South America is not an exception. Nowadays, advancements in
data collection and data processing techniques revolutionized access and
availability of high frequency data in developing countries. These advances
make it now possible to compile a simple monthly indicatorto track
economic activity in an early stage. In light of this, we propose a synthetic
economic indicator for Suriname, implemented in a simple way with a
well-established statistical methodology. The relevancy for constructing
such an indicator stems from the highly volatile business cycles and the
lack of a timely indicator to monitor these cycles.
The case for Suriname
Suriname is a small developing economy. Its real GDP value added
contracted by more than 50% from 2012 to 2018, largely due to external
shocks. Economic activity is driven by mining-related activities such as
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gold and oil. Cyclicality in the price of gold and oil systematically disrupt
the business cycle, makes it highly volatile. Gold and oil prices came
sequentially under pressure (Appendix I, graph 1&2), plunging the
economy into a recession (graph 3, 4&5). The absence of a timely GDP
indicator disguises the assessment of the evolving state of the economy on
higher frequency. To fil in this gap, the Central Bank of Suriname started
with the collection of monthly data in early 2013. With these data, we
construct a monthly GDP indicator with a well-established statistical
method. In general, we follow, Statistics Netherlands (2013) to construct the
indicator2.
In developed economies, however, such indicators are highly valued,
especially after the financial and economic crisis in the turn of the 21st
century. Small less-developed economies in the Caribbean region often
lack such GDP indicators. Certain countries that do have monthly
indicators cannot update them on a timely basis and thus move back to rely
on QGDP, if this is well constructed and available. A monthly indicator is
accurate in tracking changes in economic activity. Its compilation is,
however, less comprehensive than QGDP, but it is preferable as a business
cycle indicator (Bloem et al., 2001).
These indicators are very useful to construct econometric models for
index of leading Indicators following the models provided by Marcellino
(2006) and Aroba, Diebold & Scotti (2009), among others. This index is
valuable into forecasting the GDP indicator further into the future.
However, the first step to construct it is to have optimal access to a reliable
monthly indicator. This research contributes to the body of knowledge in
the Caribbean, when it comes to constructing a monthly GDP indicator.

2. The case in the Caribbean
Almost all of the studies recorded, so far, that elaborated on the
development ofa monthly indicator in the Caribbean were based on
econometric methods such as that of Stock & Watson (1989,1991). These
were good models but not used frequently. These models were valued
primarily in academic settings. What is of paramount importance is a
model framework that is not costly, developed in a simple way and easy to
update. Most importantly, that central banks are willing to use the model
framework. Most Caribbean studies acknowledged this fact, but conducted
years ago. We provide a summary of those studies.
Jordan & Howard (2015) show that systematically predicting the state of
the Caribbean economies would contribute to macroeconomic policy
management. Theodore (2011) showed that central banks in the Caribbean
developed indicators at higher frequency, but it was problematic to keep
them updated rendering them only academic value at best but very little
2

Statistics Netherlands (2013) constructed a monthly GDP indicator from the supply side of
the economy following Cuche & Hess (2000) and Mitchell et al. (2005). Using data from
the national accounts, they applied the Chow – Lin method (1971).
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practical value. Male (2011) showed that the frequency of business cycles in
the Caribbean are significantly higher than those of the advanced
economies urging the need to have access to monthly indicators. Graigwell
& Maurin (2007) analyzed the business cycles of the Barbadian economy
and concluded that access to a system of indicators at higher frequency will
contribute to better economic policy. Cotrie et al., (2008) constructed
coincident and leading indicators for tracking business cycle in Barbados,
using the proposed model of Stock & Watson (1989, 1991) and Mongardini
& Saadi-Sedik (2003). The indicators reflected well on the business cycles,
but lacked practical value. In a later study, Cotrie et al., (2009) concluded
that leading indicators are indispensable to reflect on the volatile business
cycles and to support economic policy in the Caribbean. The absence of
such indicators in the Caribbean urged the need to systematically collect
monthly data on a timely manner by all Caribbean countries. These studies
show how important it is to have access to monthly indicators, taking into
account the high volatility in business cycles in the Caribbean, using
Suriname as a case study.

3. Statistical methodology
The model of Stock & Watson (1989, 1991) isstill widely used today for
constructing indicators with high frequency data. The availability of high
frequency data even on weekly and daily basis permits the development of
more accurate models for tracking real activity.
Aroba, Diebold & Scotti (2009) developed a dynamic factor model that
permits filtering for assessing the evolving state of the economy. A nonmodel based method is easier to build, easier to explain and easier to
interpret compared to model-based indicators. The following is an
illustration of developing a monthly indicator with a well-established
statistical method by the Conference Board (2001).
Each component in the monthly indicator is denoted as 𝑥𝑖𝑡 . The monthto-month percentage changes (spc) are computed as 𝑥𝑖𝑡 _𝑠𝑝𝑐 = 200 ∗ (𝑥𝑖𝑡 −
𝑥𝑖𝑡 −1)/ (𝑥𝑖𝑡 + 𝑥𝑖𝑡 +1 ). This specification treats positive and negative changes
symmetrically. When it shows a one percent increase followed by a one
percent decrease, the level of 𝑋 returned to its original value. For each
indicator 𝑥𝑖𝑡 _𝑠𝑝𝑐 a volatility measure, 𝜐𝑡 , is computed as the inverse of its
standard deviation (1/𝜐𝑡 ). Each variable 𝑥𝑖𝑡 _𝑠𝑝𝑐 is adjusted to balance the
𝜐
volatility of the components, the standardization factor is 𝑠𝑡 = 𝑡𝜐 . The
𝑖 𝑡

standardized components, 𝑚𝑖𝑡 = 𝑠𝑖 𝑥𝑖𝑡 _𝑠𝑝𝑐 , are summed together with
weights, yielding 𝑚𝑡 = 𝑖 𝑚𝑖𝑡 . The composite coincident index (CCI) level
is
𝐶𝐶𝐼𝑡 = 𝐶𝐶𝐼𝑡−1 ∗ (200 + 𝑚𝑡 )/ (200 − 𝑚𝑡 )
To construct a monthly indicator, a large set of survey data is required
from all sectors in the economy. These data are aggregegated into usable
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indexes. The aggregation of a large set of micro datais mathematically
espressed as
𝑁
𝑡
𝑖=1 𝑝𝑖

𝑞𝑖𝑡 = 𝑃𝑡 𝑄 𝑡 for 𝑡 𝑖𝑠 1, 2, 3, … , 𝑇

(1)

𝑃𝑡 represents all prices ( 𝑝1𝑡 , 𝑝1𝑡 , … , 𝑝𝑁𝑡 ) and 𝑄 𝑡 represents all quantities
(( 𝑞1𝑡 , 𝑞1𝑡 , … , 𝑞𝑁𝑡 ). In general, the Laspeyres, Paasche and Fisher methods are
common to construct representable indexes with 𝑃𝑡 and 𝑄 𝑡 on a fixed and
chained approach. The following is an illustration of the UN Statistical
Division (2010) for estimating the Index of Industrial Production (IIP).
Laspeyres index
The Laspeyres volume index uses the volumes in the reference or base
period, usually denoted with a (0). It uses an arithmetic mean.
𝐿𝑡 =

𝑖=1 𝑃𝑖,0 𝑄 𝑖,1
𝑖=1 𝑃𝑖,0 𝑄 𝑖,0

=

𝑖

𝑄

𝑤𝑖,0 𝑄 𝑖,𝑡

(2)

𝑖,0

Paasche Index
The Paasche index uses the volumes in the current period (𝑡). It uses a
harmonic mean instead of an arithmetic mean.
𝑃𝑡 =

𝑖=1 𝑃𝑖,𝑡 𝑄 𝑖,𝑡
𝑖=1 𝑃𝑖,𝑡 𝑄 𝑖,0

1

=
𝑖

(3)

𝑄
𝑤 𝑖,𝑡 𝑖,0
𝑄 𝑖,𝑡

Fisher index
The Fisher volume index is obtained by taking a geometric mean of the
Laspeyres index and the Paasche index for the same period.
𝐹𝑡 = 𝐿𝑡 ∗ 𝑃𝑡

1/2

(4)

𝑃𝑖,𝑜 is the prices of products in the base period, 𝑄𝑖,0 and 𝑄𝑖,𝑡 are the
volumes in the base and current periods, 𝑤𝑖,0 is the relative share of each
product group in the equation. The products are classified according to
ISIC3.

4. Data and methodology
4.1. Data
The Central Bank of Suriname collaborated with the General Bureau of
Statistics (GBS) to design questionnaires to collect monthly data. The data
of particular interest for the monthly indicator are turnovers of key players,
and production and employment statistics. The survey captures only key
respondents that are primarily Limited Liability Companies (LLCs). The
3

International Standard Industrial Classification of All Economic Activities (UN Statistical
Division, 2002).
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sample contains about 200 key companies that covers approximately 94%
of economic activity. Data collected from the Ministry of Agriculture,
Ministry of Finance and Foundation for Forest Management and
Production Control contributed to a reliable GDP indicator. We also used
annual reports of companies and data from the Automated System for
Customs Data.

4.2. Methodology
This section outlines the statistical procedures for constructing the
monthly GDP indicator.
Step 1: The large quantity of survey data is organized, arranged and
aggregated in an accounting frame work using formula (2). Each time series
is adjusted for seasonality with Tramo-Seats or X-12-Arima, see Gómez &
Maravall (2000). We use the guidelines of Eurostat (2015) for seasonal
adjusting the time series.
Step 2: The reported nominal turnovers are converted with a
corresponding deflator into real values. We use as deflators the building
material price indices and consumer price indices obtained from the GBS.
For missing values, we use corresponding extrapolators from trading
partners. The real turnovers are then used to form product groups in each
sector𝑖.
𝑉𝑜𝑙𝑉𝑗 𝑇𝑖 =

𝑉
𝑉𝑎𝑙 𝑗 𝑇𝑖
𝐼
𝑝 𝑗 𝑇𝑖

(5)

𝑉𝑜𝑙𝑉𝑗 𝑇𝑖 is the volume in period 𝑇𝑖 for product 𝑗,𝑉𝑎𝑙𝑉𝑗 𝑇𝑖 is the value in
period 𝑇𝑖 for product 𝑗 and 𝑝𝐼𝑗 𝑇𝑖 is the best available deflator for product 𝑗
in corresponding period.
Step 3: For each product group we estimate a weighted index by using
the aggregated nominal turn overs and production volumes, if available.
We use 2011 as base year, since data reporting was initiated in early 2013.
𝑤𝑗2011 =

𝑊𝑗 (𝑇0 )

𝑗 ∈𝐾 𝑊𝑗 (𝑇0 )

(6)

𝑊𝑗 (𝑇0 ) is the value of product𝑗 in the base year (2011); 𝑗 ∈𝐾 𝑊𝑗 (𝑇0 ) is the
value of all products that must balance to 𝑗 ∈𝐾 𝑤𝑗 = 1.
Step 4: Now that we have obtained weighted indexes of each product
group, we then form weighted indexes for each sector 𝑖in the economy
based on the grouping of ISIC. We apply the Laspeyres formula (2) to
construct those indexes.
Step 5: Now that we have a synthetic monthly indicator system, we
update the system every month as new data become available. We utilized
a customized version of the chain-linked method that is used in the
construction of the IIP by the UN Statistical Division (2010).
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𝑄 −1

)* 𝑖 (𝑊𝑖,𝑡−2 𝑄𝑖,𝑡

𝑖,𝑡−2

𝑄

)*…* 𝑖 (𝑊𝑖,0 𝑄𝑖,1 ) * 100

(7)

𝑖,0

𝑊𝑖,𝑡 is the relative share, derived from nominal turnovers, for sector 𝑖 at
time 𝑡,𝑄𝑖,0 and 𝑄𝑖,1 are the aggregated volume indexes for sector 𝑖inthe base
period and at time 𝑡, respectively. This equation combines all the volume
indexes of a sector to form the sector 𝑖 index. Whenever updates are
available, it is included in the volume index for the sector. The aggregated
volume indexes updated with new data are then combined with the shares
of each sector to estimate the growth rate of the total economy. Finally, the
calculation of the 12-months moving average growth rates takes place.
It is the rate of change of 12 months in year (𝑡) expressed with respect to
the 12 months in the previous year (𝑡 − 12). These calculated rates provide
insights in the performance of each sector 𝑖 and of the total economy.
Step 6: Benchmarking
We utilize the real gross value added of GDP as benchmark. Point of
departure is that the constructed indicator is reliable enough to track the
annual changes of GDP in the correct direction. We treat the December
figure of the GDP indicator as an in-sample forecast against the annual
GDP to verify the level of variances between the two indicators for 20122018.
Evaluation Statistics
We use the following statistics to evaluate the reliability of the monthly
indicator with respect to annual GDP growth for the sample period (2012 2018). To make the evaluation of its reliability possible, we treat the growth
rates of the GDP indicator as in-sample forecasts against the actual GDP
growth at end year. We use the RMSE and the MAE because those are the
most used statistical method for evaluating variances in a set of times series,
Vee & Gonpot (2011). We also estimate the Theils’ U- Statistic to test the
accuracy of the monthly indicator. The Theil inequality coefficient always
lies between 0 and 1, where 0 indicates a perfect fit.
Root Mean Squared Error (RMSE):

1
𝑇

𝑇
𝑡=1

𝐺𝐷𝑃𝑔𝑟𝑡2 − 𝑚𝑜𝑛𝑡ℎ𝑙𝑦 𝑔𝑟𝑡2

2

(8)

𝐺𝐷𝑃𝑔𝑟𝑡2 is the actual variance of GDP growth, 𝑚𝑜𝑛𝑡ℎ𝑙𝑦 𝑔𝑟 2𝑡 for 𝑡 =
1, … , 𝑇 is the hypothetical estimated conditional variance of the monthly
indicator. To evaluate its reliability we treat is as to be an in-sample forecast,
Franses & Dijk (1996) and Hung-Chung et al. (2009).
1

Mean Absolute Error (MAE): 𝑇
Theil’s U-statistic: 𝑈 =

𝑇
𝑡=1

𝐺𝐷𝑃𝑔𝑟𝑡2 − 𝑚𝑜𝑛𝑡ℎ𝑙𝑦 𝑔𝑟𝑡2

( 𝑇−1
𝑡=1 𝑚𝑜𝑛𝑡 ℎ𝑙𝑦𝑔𝑟 𝑡+1 − 𝐺𝐷𝑃𝑔𝑟 𝑡+1 )
𝑇−1 (𝐺𝐷𝑃𝑔𝑟
2
𝑡+1 )
𝑡=1

2

(9)

1/2

(10)
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The 𝑚𝑜𝑛𝑡ℎ𝑙𝑦 𝑔𝑟𝑡+1 is treated as relative change of in-sample forecast to
allow for reliability check of the monthly indicator and 𝐺𝐷𝑃 𝑔𝑟𝑡+1 is treated
as the actual relative change, see Diebold & Lopez (1995).

5. Results
This section presents the reliability of the constructed monthly GDP
indicator.
Figure 1 displays the growth rates of the monthly GDP indicator of
December. Figure 2 contains the growth rates of the monthly indicator and
annual GDP and shows that there is less variation between the two time
series. Figure 3 shows the estimated growth of the monthly GDP indicator.
Since we treat the annualized monthly growth rates to be a simple insample forecast to conduct a reliability test, we estimate three common
evaluation statistics RMSE, MAE and Theil’s U-statistic. The RMSE is close
to 1.756, the MAE is close to 1.514 and the Theil’s U-statistic is close to 0.859
for the sample period, hence establishing the monthly GDP indicator a
reliable statistic.
6
4
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Figure 1. Monthly GDP indicator growth of the Central Bank of Suriname
Source: Central Bank of Suriname
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Figure 2. GDP growth vs. monthly GDP indicator growth, December month
Sources: Central Bank of Suriname and General Bureau of Statistics
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Figure 3. Monthly GDP indicator, 12-month moving average growth (2018-2019m6)
Source: Central bank of Suriname

This graph indicates that the monthly indicator provides economic data
way ahead of real GDP, which is available until 2018. The monthly
indicator growth rates are reliable as indicated by its construction, based on
a well-established statistical method and by the estimated values of the
RMSE, MAE, and Theil’s U-statistic. In Appendix II, we present the 12month moving average growth rates of major components of the monthly
GDP indicator (2012-2019m6).

6. Conclusions
We simply estimate a monthly GDP indicator constructed with a wellestablished statistical method, namely Layspeyres. We use survey data
collected by the Central Bank of Suriname, which is representative for the
total economy. We also used technical reports of the Bank on the
construction of the monthly GDP indicator. We test the estimated monthly
GDP indicator on its reliability to tract the state of the economy in advance
relative to that of annual GDP. Since monthly data are available from 2011,
we set the test sample at 2012-2018. We treat the monthly-annualized
growth rates as to be in-sample forecast against annual GDP. Hence, this
advancement allow us to construct evaluation statistics such as RMSE,
MAE and Theil’s U-statistic. These test statistics indicate that the variations
in the monthly GDP indicator with respect to the variations of annual GDP
growth is negligible, hence rendering the monthly GDP indicator a wellestablished statistic. Besides performing this quantitative test, the IMF and
other institutions always use this indicator to benchmark their forecast.
Another aspect that render the monthly GDP indicator a reliable statistic is
that the Bank publishes the figures on its website regularly4.

4

[Retrieved from].
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We show the merits of developing a monthly GDP indicator with survey
data such as turnovers of key companies and data from secondary sources
that are accessible without too many efforts. The approach that we show is
easy to implement and recommendable for central banks in small
developing economies. Nowadays, advancements in data collection and
data processing techniques revolutionized access to higher frequency data.

7. Recommendation
A more detailed analysis of the business cycles requires the construction
of econometric models with the monthly GDP indicator, see Marcellino
(2006) and Aroba, Diebold & Scotti (2009).
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Figure 1. Gold price, The World Bank
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Figure 2. Crude oilprice (WTI), The World Bank
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Figure 3. Changes in the annual inflation, Suriname
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Figure 4. Official exchange rate, Suriname
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Figure 5. GDP growth, Suriname
Large fluctuations in the price of gold and oil affects the economy. These effects
often cause recessionary pressures, which renders the monthly GDP indicator to be
an important statistic for the central bank to monitor economic activity.
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Appendix II
These figures, seasonally adjusted, provide economic data up to date after the
last publication of annual GDP 2018. We present the major component of economic
activity.
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