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GDP Deflator Forecasting Methodology
Abstract

This paper explains the methodology of forecasting the GDP deflator in Jordan. The
importance of such estimation is that its results can be used to calculate and forecast the
nominal GDP, and to produce inflation forecasts for each economic sector separately,
which provides a tool to identify the main sources of inflation. Moreover, it can be used to
anticipate the future trends of the domestic demand, as GDP deflator is considered to be
one of the most important indicators in this regard.

An Autoregressive Integrated Moving Average with Explanatory Variable
(ARIMAX) model was employed to forecast the GDP deflator at the sectoral level, which
is a multiple regression model that employs a combination of autoregressive (AR) and
moving average (MA) terms. In addition to a number of exogenous variables in order to
control for its effect. Moreover, a comparison has been made between the forecasting and
the actual data (In-Sample Forecasting), in order to measure the accuracy of the forecast,
additionally, the Inequality Coefficients (Theil’s U2) were used to serve same purpose.
After the employed models have been ensured to be efficient and of a good quality,
forecasts for all sectors as well as for the overall GDP deflator has been conducted.

After getting an estimating equation for each individual sector, and producing sectoral
forecasts for the GDP deflator, the overall GDP deflator is calculated, and the inflation rate

measured by the GDP deflator is calculated accordingly.

Keywords: GDP Deflator, Inflation Rate, ARIMAX.

Email: Auday.Rawwaqah@cbj.gov.jo; Ahmad.Shalein@cbj.gov.jo
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Private 25.12 25.31 25.12
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Investment(P+QG) 19.0 18.7 18.4
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Estimate The Aggregate Demand
of The Jordanian Economy

Abstract

This study aims to estimate the aggregate demand of the Jordanian economy using
the Aggregate Demand Decomposition model, which is an application of the new
Keynesian model. The model is employed to estimate the demand side of the Jordanian
economy, as it will be used in analyzing the components of the nominal GDP and
describing the interrelationships between the main macroeconomic variables. In
addition, it provides a clear vision to policy makers towards the path of final
consumption expenditure, gross capital formation, and external sector expenditure.
Moreover, it can be used to produce short and medium-term forecasts for the main
macroeconomic variables.

A simplified macro model has been constructed, consisting of four main equations:
final consumption expenditure of households, gross capital formation, final
consumption expenditure of general government, net exports (exports - imports), in
addition, (40) sub-equations has been included.

The results of the analysis of the variance components of the GDP at current prices,
show that private consumption expenditure holds the largest share of the output, as it
accounts for 83.2% of the output on average, followed by investment expenditure for
the private and public sectors 23.0%, and government expenditure 17.1%. Whereas net
exports reduce the output by 25.1% on average over the study period.

Based on the results of this study, the components of the nominal GDP were
analyzed and estimated by the expenditure method, which includes private consumption
investment expenditure, government consumption investment expenditure, investment

expenditure, and net exports for the years 2017, 2018 and 2019.

Key words: Aggregate Demand, GDP Components, New Keynesian Theory
Email: Najah.Alhazaimh@cbj.gov.jo Rasha.AbuShawish@cbj.gov.jo
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Estimating the interrelations among the economic sectons in Jordan
based on the Input-output Tables for 2010

Abstract

This study aims to analyze the interlinkages between the economic sectors in
Jordan based on the Input-Output tables (IOT) for the year 2010, using the Leontief
model, in order to identify the direct and indirect economic multiplier for various
economic sectors, thus identifying the leading sectors in the Jordanian economy. The
results of the study showed that the manufacturing sector came at the forefront of
economic sectors, in terms of its interlinkages, and the value of its multiplier, as the
total multiplier (direct and indirect) for this sector amounted to 2.166 per 1 Jordanian
Dinar spent in this sector. The results also show that the “electricity and water” sector
ranked second (total multiplier 2.033), followed by “restaurants and hotels™ sector
ranked third (total multiplier 1.968). Consequently, these sectors are the most leading
sectors in the Jordanian economy. The study recommends directing government
policies towards supporting these sectors in order to stimulate economic growth, and
reduce unemployment in the Kingdom, especially within the manufacturing sector,
which, along with its strong interlinkages, has a great potential to create job

opportunities.

Keywords: Input-output Tables, Interrelations, Leading sectors.

Email: zakareia.hello@cbj.gov.jo
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Direct Effect Indirect Effect anowgm%ﬂ: of Income Direct | Income Indirect

1 | Agriculture, Livestock & Fishing 1.0 0.2528 0.529190 0.52919 0.1338
2 | Oil, Gas, Mining & Quarrying 0.0 0.0934 0.7182 0.00000 0.0671
3 | Food Products - Manufacturing 0.0 0.1777 0.390988 0.00000 0.0695
4 | Drinks - Manufacturing 0.0 0.0003 0.5990 0.00000 0.0002
5 | Tobacco, Textiles, Wood & Other 0.0 0.0123 0.536888 0.00000 0.0066
6 | Refinery & Refined products 0.0 0.0928 0.0063 0.00000 0.0006
7 | Other Manufacturing Industries 0.0 0.1213 0.387632 0.00000 0.0470
8 | Electricity & Water 0.0 0.0480 0.4290 0.00000 0.0206
9 | Construction 0.0 0.0023 0.603268 0.00000 0.0014
10 | Trade 0.0 0.0294 0.7118 0.00000 0.0209
11 | Hotels & Restaurants 0.0 0.0006 0.507618 0.00000 0.0003
12 | Road Transport 0.0 0.0480 0.5926 0.00000 0.0284
13 | Rail, Pipeline, Sea Transport 0.0 0.0113 0.292761 0.00000 0.0033
14 | Air Transport 0.0 0.0052 0.1917 0.00000 0.0010
15 | Transport Services, & Storage 0.0 0.0207 0.784909 0.00000 0.0162
16 | Travel, Tour Operators Services 0.0 0.0000 0.2572 0.00000 0.0000
17 | Post, Telecoms and Computers 0.0 0.0046 0.624726 0.00000 0.0029
18 | Banking, Finance & Business Services 0.0 0.0312 0.8060 0.00000 0.0251
19 | Real estate 0.0 0.0133 0.952912 0.00000 0.0127
20 | Ownership of Dwellings 0.0 0.0000 1.0000 0.00000 0.0000
21 | Education & Health 0.0 0.0017 0.749384 0.00000 0.0013
22 | Public Administration and Defense 0.0 0.0003 0.6490 0.00000 0.0002
Others Services 0.0 0.0017 0.620304 0.00000 0.0011
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WMMMM Indirect Effect EOOHOSM%M: of Income Direct Income Indirect
1 | Agriculture, Livestock & Fishing 0.0 0.0010 0.5292 0.00000 0.0005
2 | Oil, Gas, Mining & Quarrying 1.0 0.0916 0.7182 0.71821 0.0658
3 | Food Products - Manufacturing 0.0 0.0013 0.3910 0.00000 0.0005
4 | Drinks - Manufacturing 0.0 0.0001 0.5990 0.00000 0.0001
5 | Tobacco, Textiles, Wood & Other 0.0 0.0045 0.5369 0.00000 0.0024
6 | Refinery & Refined products 0.0 0.0923 0.0063 0.00000 0.0006
7 | Other Manufacturing Industries 0.0 0.0835 0.3876 0.00000 0.0324
8 | Electricity & Water 0.0 0.0591 0.4290 0.00000 0.0253
9 | Construction 0.0 0.0017 0.6033 0.00000 0.0010
10 | Trade 0.0 0.0504 0.7118 0.00000 0.0359
11 | Hotels & Restaurants 0.0 0.0010 0.5076 0.00000 0.0005
12 | Road Transport 0.0 0.0186 0.5926 0.00000 0.0110
13 | Rail, Pipeline, Sea Transport 0.0 0.0129 0.2928 0.00000 0.0038
14 | Air Transport 0.0 0.0272 0.1917 0.00000 0.0052
15 | Transport Services, & Storage 0.0 0.0758 0.7849 0.00000 0.0595
16 | Travel, Tour Operators Services 0.0 0.0000 0.2572 0.00000 0.0000
17 | Post, Telecoms and Computers 0.0 0.0047 0.6247 0.00000 0.0029
18 | Banking, Finance & Business Services 0.0 0.0276 0.8060 0.00000 0.0223
19 | Real estate 0.0 0.0094 0.9529 0.00000 0.0089
20 | Ownership of Dwellings 0.0 0.0000 1.0000 0.00000 0.0000
21 | Education & Health 0.0 0.0030 0.7494 0.00000 0.0022
22 | Public Administration and Defense 0.0 0.0003 0.6490 0.00000 0.0002
23 | Others Services 0.0 0.0011 0.6203 0.00000 0.0007
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Direct . Income/Unit . .
Effect Indirect Effect of Output Income Direct Income Indirect

1 | Agriculture, Livestock & Fishing 0.0 0.0339 0.5292 0.00000 0.0179
2 | Oil, Gas, Mining & Quarrying 0.0 0.0558 0.7182 0.00000 0.0401
3 | Food Products - Manufacturing 0.0 0.0529 0.3910 0.00000 0.0207
4 | Drinks - Manufacturing 1.0 0.1900 0.5990 0.59900 0.1138
5 | Tobacco, Textiles, Wood & Other 0.0 0.0273 0.5369 0.00000 0.0146
6 | Refinery & Refined products 0.0 0.0442 0.0063 0.00000 0.0003
7 | Other Manufacturing Industries 0.0 0.1871 0.3876 0.00000 0.0725
8 | Electricity & Water 0.0 0.0337 0.4290 0.00000 0.0144
9 | Construction 0.0 0.0031 0.6033 0.00000 0.0019
10 | Trade 0.0 0.0197 0.7118 0.00000 0.0140
11 | Hotels & Restaurants 0.0 0.0009 0.5076 0.00000 0.0005
12 | Road Transport 0.0 0.0387 0.5926 0.00000 0.0229
13 | Rail, Pipeline, Sea Transport 0.0 0.0081 0.2928 0.00000 0.0024
14 | Air Transport 0.0 0.0166 0.1917 0.00000 0.0032
15 | Transport Services, & Storage 0.0 0.0152 0.7849 0.00000 0.0119
16 | Travel, Tour Operators Services 0.0 0.0000 0.2572 0.00000 0.0000
17 | Post, Telecoms and Computers 0.0 0.0060 0.6247 0.00000 0.0038
18 | Banking, Finance & Business Services 0.0 0.0449 0.8060 0.00000 0.0362
19 | Real estate 0.0 0.0075 0.9529 0.00000 0.0072
20 | Ownership of Dwellings 0.0 0.0000 1.0000 0.00000 0.0000
21 | Education & Health 0.0 0.0010 0.7494 0.00000 0.0007
22 | Public Administration and Defense 0.0 0.0003 0.6490 0.00000 0.0002

Others Services

0.0

0.0022

0.6203

0.00000

0.0014
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Direct Effect Indirect Effect ESMV:M%“: of Income Direct | Income Indirect
1 | Agriculture, Livestock & Fishing 0.0 0.0128 0.5292 0.00000 0.0068
2 | Oil, Gas, Mining & Quarrying 0.0 0.0468 0.7182 0.00000 0.0336
3 | Food Products - Manufacturing 0.0 0.0045 0.3910 0.00000 0.0017
4 | Drinks - Manufacturing 0.0 0.0002 0.5990 0.00000 0.0001
5 | Tobacco, Textiles, Wood & Other 1.0 0.4235 0.5369 0.53689 0.2274
6 | Refinery & Refined products 0.0 0.0383 0.0063 0.00000 0.0002
7 | Other Manufacturing Industries 0.0 0.1758 0.3876 0.00000 0.0682
8 | Electricity & Water 0.0 0.0295 0.4290 0.00000 0.0127
9 | Construction 0.0 0.0024 0.6033 0.00000 0.0014
10 | Trade 0.0 0.0273 0.7118 0.00000 0.0194
11 | Hotels & Restaurants 0.0 0.0020 0.5076 0.00000 0.0010
12 | Road Transport 0.0 0.0368 0.5926 0.00000 0.0218
13 | Rail, Pipeline, Sea Transport 0.0 0.0071 0.2928 0.00000 0.0021
14 | Air Transport 0.0 0.0134 0.1917 0.00000 0.0026
15 | Transport Services, & Storage 0.0 0.0132 0.7849 0.00000 0.0104
16 | Travel, Tour Operators Services 0.0 0.0000 0.2572 0.00000 0.0000
17 | Post, Telecoms and Computers 0.0 0.0074 0.6247 0.00000 0.0046
18 | Banking, Finance & Business Services 0.0 0.0303 0.8060 0.00000 0.0245
19 | Real estate 0.0 0.0225 0.9529 0.00000 0.0214
20 | Ownership of Dwellings 0.0 0.0007 1.0000 0.00000 0.0007
21 | Education & Health 0.0 0.0024 0.7494 0.00000 0.0018
22 | Public Administration and Defense 0.0 0.0002 0.6490 0.00000 0.0001
23 | Others Services 0.0 0.0019 0.6203 0.00000 0.0012
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Direct Effect Indirect Effect Output Income Direct | Income Indirect
1 | Agriculture, Livestock & Fishing 0.0 0.0093 0.5292 0.00000 0.0049
2 | Oil, Gas, Mining & Quarrying 0.0 0.1708 0.7182 0.00000 0.1227
3 | Food Products - Manufacturing 0.0 0.0145 0.3910 0.00000 0.0057
4 | Drinks - Manufacturing 0.0 0.0004 0.5990 0.00000 0.0002
5 | Tobacco, Textiles, Wood & Other 0.0 0.0391 0.5369 0.00000 0.0210
6 | Refinery & Refined products 0.0 0.0852 0.0063 0.00000 0.0005
7 | Other Manufacturing Industries 1.0 0.7257 0.3876 0.38763 0.2813
8 | Electricity & Water 0.0 0.0517 0.4290 0.00000 0.0222
9 | Construction 0.0 0.0026 0.6033 0.00000 0.0016
10 | Trade 0.0 0.0316 0.7118 0.00000 0.0225
11 | Hotels & Restaurants 0.0 0.0021 0.5076 0.00000 0.0011
12 | Road Transport 0.0 0.0601 0.5926 0.00000 0.0356
13 | Rail, Pipeline, Sea Transport 0.0 0.0124 0.2928 0.00000 0.0036
14 | Air Transport 0.0 0.0220 0.1917 0.00000 0.0042
15 | Transport Services, & Storage 0.0 0.0332 0.7849 0.00000 0.0260
16 | Travel, Tour Operators Services 0.0 0.0000 0.2572 0.00000 0.0000
17 | Post, Telecoms and Computers 0.0 0.0084 0.6247 0.00000 0.0053
18 | Banking, Finance & Business Services 0.0 0.0432 0.8060 0.00000 0.0348
19 | Real estate 0.0 0.0155 0.9529 0.00000 0.0148
20 | Ownership of Dwellings 0.0 0.0000 1.0000 0.00000 0.0000
21 | Education & Health 0.0 0.0034 0.7494 0.00000 0.0025
22 | Public Administration and Defense 0.0 0.0008 0.6490 0.00000 0.0005

23

Others Services

0.0

0.0016

0.6203

0.00000

0.0010
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Direct Effect Indirect Effect fncome/Unit of Income Direct Income Indirect
Output
1 | Agriculture, Livestock & Fishing 0.0 0.0010 0.5292 0.00000 0.0005
2 | Oil, Gas, Mining & Quarrying 0.0 0.3456 0.7182 0.00000 0.1982
3 | Food Products - Manufacturing 0.0 0.0014 0.3910 0.00000 0.0006
4 | Drinks - Manufacturing 0.0 0.0001 0.5990 0.00000 0.0001
5 | Tobacco, Textiles, Wood & Other 0.0 0.0066 0.5369 0.00000 0.0034
6 | Refinery & Refined products 0.0 0.2327 0.0063 0.00000 0.0015
7 | Other Manufacturing Industries 0.0 0.0630 0.3876 0.00000 0.0134
8 | Electricity & Water 1.0 0.0905 0.4290 0.42899 0.0374
9 | Construction 0.0 0.0163 0.6033 0.00000 0.0099
10 | Trade 0.0 0.0360 0.7118 0.00000 0.0116
11 | Hotels & Restaurants 0.0 0.0013 0.5076 0.00000 0.0007
12 | Road Transport 0.0 0.0367 0.5926 0.00000 0.0210
13 | Rail, Pipeline, Sea Transport 0.0 0.2295 0.2928 0.00000 0.0672
14 | Air Transport 0.0 0.0220 0.1917 0.00000 0.0041
15 | Transport Services, & Storage 0.0 0.0467 0.7849 0.00000 0.0166
16 | Travel, Tour Operators Services 0.0 0.0000 0.2572 0.00000 0.0000
17 | Post, Telecoms and Computers 0.0 0.0086 0.6247 0.00000 0.0054
18 | Banking, Finance & Business Services 0.0 0.0778 0.8060 0.00000 0.0327
19 | Real estate 0.0 0.0117 0.9529 0.00000 0.0111
20 | Ownership of Dwellings 0.0 0.0000 1.0000 0.00000 0.0000
21 | Education & Health 0.0 0.0030 0.7494 0.00000 0.0020
22 | Public Administration and Defense 0.0 0.0010 0.6490 0.00000 0.0007
23 | Others Services 0.0 0.0082 0.6203 0.00000 0.0050
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1 | Agriculture, Livestock & Fishing 0.0 0.0029 0.5292 0.00000 0.0016
2 | Oil, Gas, Mining & Quarrying 0.0 0.0797 0.7182 0.00000 0.0572
3 | Food Products - Manufacturing 0.0 0.0045 0.3910 0.00000 0.0018
4 | Drinks - Manufacturing 0.0 0.0001 0.5990 0.00000 0.0001
5 | Tobacco, Textiles, Wood & Other 0.0 0.0191 0.5369 0.00000 0.0103
6 | Refinery & Refined products 0.0 0.0365 0.0063 0.00000 0.0002
7 | Other Manufacturing Industries 0.0 0.5100 0.3876 0.00000 0.1977
8 | Electricity & Water 0.0 0.0237 0.4290 0.00000 0.0102
9 | Construction 1.0 0.0106 0.6033 0.60327 0.0064
10 | Trade 0.0 0.0175 0.7118 0.00000 0.0124
11 | Hotels & Restaurants 0.0 0.0009 0.5076 0.00000 0.0005
12 | Road Transport 0.0 0.0478 0.5926 0.00000 0.0283
13 | Rail, Pipeline, Sea Transport 0.0 0.0062 0.2928 0.00000 0.0018
14 | Air Transport 0.0 0.0094 0.1917 0.00000 0.0018
15 | Transport Services, & Storage 0.0 0.0147 0.7849 0.00000 0.0116
16 | Travel, Tour Operators Services 0.0 0.0000 0.2572 0.00000 0.0000
17 | Post, Telecoms and Computers 0.0 0.0062 0.6247 0.00000 0.0039
18 | Banking, Finance & Business Services 0.0 0.0457 0.8060 0.00000 0.0368
19 | Real estate 0.0 0.0092 0.9529 0.00000 0.0087
20 | Ownership of Dwellings 0.0 0.0000 1.0000 0.00000 0.0000
21 | Education & Health 0.0 0.0061 0.7494 0.00000 0.0046
22 | Public Administration and Defense 0.0 0.0003 0.6490 0.00000 0.0002

Others Services

0.0

0.0010

0.6203

0.00000

0.0006
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Output
1 | Agriculture, Livestock & Fishing 0.0 0.0102 0.5292 0.00000 0.0054
2 | Oil, Gas, Mining & Quarrying 0.0 0.0456 0.7182 0.00000 0.0327
3 | Food Products - Manufacturing 0.0 0.0077 0.3910 0.00000 0.0030
4 | Drinks - Manufacturing 0.0 0.0005 0.5990 0.00000 0.0003
5 | Tobacco, Textiles, Wood & Other 0.0 0.0144 0.5369 0.00000 0.0078
6 | Refinery & Refined products 0.0 0.0403 0.0063 0.00000 0.0003
7 | Other Manufacturing Industries 0.0 0.1017 0.3876 0.00000 0.0394
8 | Electricity & Water 0.0 0.0280 0.4290 0.00000 0.0120
9 | Construction 0.0 0.0067 0.6033 0.00000 0.0040
10 | Trade 1.0 0.0188 0.7118 0.71177 0.0134
11 | Hotels & Restaurants 0.0 0.0055 0.5076 0.00000 0.0028
12 | Road Transport 0.0 0.0168 0.5926 0.00000 0.0099
13 | Rail, Pipeline, Sea Transport 0.0 0.0065 0.2928 0.00000 0.0019
14 | Air Transport 0.0 0.0125 0.1917 0.00000 0.0024
15 | Transport Services, & Storage 0.0 0.0100 0.7849 0.00000 0.0078
16 | Travel, Tour Operators Services 0.0 0.0000 0.2572 0.00000 0.0000
17 | Post, Telecoms and Computers 0.0 0.0196 0.6247 0.00000 0.0123
18 | Banking, Finance & Business Services 0.0 0.0478 0.8060 0.00000 0.0386
19 | Real estate 0.0 0.0940 0.9529 0.00000 0.0896
20 | Ownership of Dwellings 0.0 0.0000 1.0000 0.00000 0.0000
21 | Education & Health 0.0 0.0029 0.7494 0.00000 0.0021
22 | Public Administration and Defense 0.0 0.0022 0.6490 0.00000 0.0014

Others Services

0.0

0.0014

0.6203

0.00000

0.0009
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1 | Agriculture, Livestock & Fishing 0.0 0.0982 0.5292 0.00000 0.0520
2 | Oil, Gas, Mining & Quarrying 0.0 0.0756 0.7182 0.00000 0.0543
3 | Food Products - Manufacturing 0.0 0.2571 0.3910 0.00000 0.1005
4 | Drinks - Manufacturing 0.0 0.0566 0.5990 0.00000 0.0339
5 | Tobacco, Textiles, Wood & Other 0.0 0.0320 0.5369 0.00000 0.0172
6 | Refinery & Refined products 0.0 0.0698 0.0063 0.00000 0.0004
7 | Other Manufacturing Industries 0.0 0.0937 0.3876 0.00000 0.0363
8 | Electricity & Water 0.0 0.0639 0.4290 0.00000 0.0274
9 | Construction 0.0 0.0111 0.6033 0.00000 0.0067
10 | Trade 0.0 0.0291 0.7118 0.00000 0.0207
11 | Hotels & Restaurants 1.0 0.0039 0.5076 0.50762 0.0020
12 | Road Transport 0.0 0.0428 0.5926 0.00000 0.0254
13 | Rail, Pipeline, Sea Transport 0.0 0.0145 0.2928 0.00000 0.0042
14 | Air Transport 0.0 0.0071 0.1917 0.00000 0.0014
15 | Transport Services, & Storage 0.0 0.0152 0.7849 0.00000 0.0119
16 | Travel, Tour Operators Services 0.0 0.0000 0.2572 0.00000 0.0000
17 | Post, Telecoms and Computers 0.0 0.0136 0.6247 0.00000 0.0085
18 | Banking, Finance & Business Services 0.0 0.0632 0.8060 0.00000 0.0510
19 | Real estate 0.0 0.0237 0.9529 0.00000 0.0226
20 | Ownership of Dwellings 0.0 0.0000 1.0000 0.00000 0.0000
21 | Education & Health 0.0 0.0166 0.7494 0.00000 0.0124
22 | Public Administration and Defense 0.0 0.0003 0.6490 0.00000 0.0002
23 | Others Services 0.0 0.0035 0.6203 0.00000 0.0022
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1 | Agriculture, Livestock & Fishing 0.0 0.0015 0.5292 0.00000 0.0008
2 | Oil, Gas, Mining & Quarrying 0.0 0.2027 0.7182 0.00000 0.1456
3 | Food Products - Manufacturing 0.0 0.0026 0.3910 0.00000 0.0010
4 | Drinks - Manufacturing 0.0 0.0003 0.5990 0.00000 0.0002
5 | Tobacco, Textiles, Wood & Other 0.0 0.0077 0.5369 0.00000 0.0041
6 | Refinery & Refined products 0.0 0.2118 0.0063 0.00000 0.0013
7 | Other Manufacturing Industries 0.0 0.1085 0.3876 0.00000 0.0421
8 | Electricity & Water 0.0 0.0193 0.4290 0.00000 0.0083
9 | Construction 0.0 0.0020 0.6033 0.00000 0.0012
10 | Trade 0.0 0.0393 0.7118 0.00000 0.0280
11 | Hotels & Restaurants 0.0 0.0033 0.5076 0.00000 0.0017
12 | Road Transport 1.0 0.0364 0.5926 0.59264 0.0216
13 | Rail, Pipeline, Sea Transport 0.0 0.0205 0.2928 0.00000 0.0060
14 | Air Transport 0.0 0.0119 0.1917 0.00000 0.0023
15 | Transport Services, & Storage 0.0 0.0510 0.7849 0.00000 0.0401
16 | Travel, Tour Operators Services 0.0 0.0000 0.2572 0.00000 0.0000
17 | Post, Telecoms and Computers 0.0 0.0110 0.6247 0.00000 0.0069
18 | Banking, Finance & Business Services 0.0 0.0917 0.8060 0.00000 0.0739
19 | Real estate 0.0 0.0195 0.9529 0.00000 0.0186
20 | Ownership of Dwellings 0.0 0.0000 1.0000 0.00000 0.0000
21 | Education & Health 0.0 0.0023 0.7494 0.00000 0.0017
22 | Public Administration and Defense 0.0 0.0004 0.6490 0.00000 0.0002
23 | Others Services 0.0 0.0025 0.6203 0.00000 0.0016
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1 | Agriculture, Livestock & Fishing 0.0 0.0014 0.5292 0.00000 0.0007
2 | Oil, Gas, Mining & Quarrying 0.0 0.0220 0.7182 0.00000 0.0158
3 | Food Products - Manufacturing 0.0 0.0023 0.3910 0.00000 0.0009
4 | Drinks - Manufacturing 0.0 0.0003 0.5990 0.00000 0.0002
5 | Tobacco, Textiles, Wood & Other 0.0 0.0163 0.5369 0.00000 0.0088
6 | Refinery & Refined products 0.0 0.0192 0.0063 0.00000 0.0001
7 | Other Manufacturing Industries 0.0 0.0549 0.3876 0.00000 0.0213
8 | Electricity & Water 0.0 0.0188 0.4290 0.00000 0.0081
9 | Construction 0.0 0.0059 0.6033 0.00000 0.0036
10 | Trade 0.0 0.0420 0.7118 0.00000 0.0299
11 | Hotels & Restaurants 0.0 0.0019 0.5076 0.00000 0.0010
12 | Road Transport 0.0 0.0123 0.5926 0.00000 0.0073
13 | Rail, Pipeline, Sea Transport 0.0 0.0042 0.2928 0.00000 0.0012
14 | Air Transport 0.0 0.0099 0.1917 0.00000 0.0019
15 | Transport Services, & Storage 0.0 0.0150 0.7849 0.00000 0.0117
16 | Travel, Tour Operators Services 0.0 0.0000 0.2572 0.00000 0.0000
17 | Post, Telecoms and Computers 1.0 0.2925 0.6247 0.62473 0.1827
18 | Banking, Finance & Business Services 0.0 0.0670 0.8060 0.00000 0.0540
19 | Real estate 0.0 0.0197 0.9529 0.00000 0.0188
20 | Ownership of Dwellings 0.0 0.0000 1.0000 0.00000 0.0000
21 | Education & Health 0.0 0.0058 0.7494 0.00000 0.0043
22 | Public Administration and Defense 0.0 0.0002 0.6490 0.00000 0.0001

Others Services

0.0

0.0042

0.6203

0.00000

0.0026
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Direct Effect Indirect Effect Income/Unit of Income Direct Income Indirect
Output
1 | Agriculture, Livestock & Fishing 0.0 0.0008 0.5292 0.00000 0.0004
2 | Oil, Gas, Mining & Quarrying 0.0 0.0138 0.7182 0.00000 0.0099
3 | Food Products - Manufacturing 0.0 0.0013 0.3910 0.00000 0.0005
4 | Drinks - Manufacturing 0.0 0.0002 0.5990 0.00000 0.0001
5 | Tobacco, Textiles, Wood & Other 0.0 0.0192 0.5369 0.00000 0.0103
6 | Refinery & Refined products 0.0 0.0130 0.0063 0.00000 0.0001
7 | Other Manufacturing Industries 0.0 0.0172 0.3876 0.00000 0.0067
8 | Electricity & Water 0.0 0.0130 0.4290 0.00000 0.0056
9 | Construction 0.0 0.0037 0.6033 0.00000 0.0023
10 | Trade 0.0 0.0120 0.7118 0.00000 0.0086
11 | Hotels & Restaurants 0.0 0.0027 0.5076 0.00000 0.0014
12 | Road Transport 0.0 0.0051 0.5926 0.00000 0.0030
13 | Rail, Pipeline, Sea Transport 0.0 0.0029 0.2928 0.00000 0.0008
14 | Air Transport 0.0 0.0089 0.1917 0.00000 0.0017
15 | Transport Services, & Storage 0.0 0.0076 0.7849 0.00000 0.0060
16 | Travel, Tour Operators Services 0.0 0.0000 0.2572 0.00000 0.0000
17 | Post, Telecoms and Computers 0.0 0.0357 0.6247 0.00000 0.0223
18 | Banking, Finance & Business Services 1.0 0.0992 0.8060 0.80601 0.0800
19 | Real estate 0.0 0.0288 0.9529 0.00000 0.0274
20 | Ownership of Dwellings 0.0 0.0000 1.0000 0.00000 0.0000
21 | Education & Health 0.0 0.0016 0.7494 0.00000 0.0012
22 | Public Administration and Defense 0.0 0.0005 0.6490 0.00000 0.0003
23 | Others Services 0.0 0.0040 0.6203 0.00000 0.0025

90




ll) SLENR jgasl
g ciSLAuall Jghaal Talitu] Gay

3
m
4
3

g

2010 pLs!

Sl

Income/Unit of

Direct Effect Indirect Effect Output Income Direct Income Indirect
1 | Agriculture, Livestock & Fishing 0.0 0.0000 0.5292 0.00000 0.0000
2 | Oil, Gas, Mining & Quarrying 0.0 0.0000 0.7182 0.00000 0.0000
3 | Food Products - Manufacturing 0.0 0.0000 0.3910 0.00000 0.0000
4 | Drinks - Manufacturing 0.0 0.0000 0.5990 0.00000 0.0000
5 | Tobacco, Textiles, Wood & Other 0.0 0.0000 0.5369 0.00000 0.0000
6 | Refinery & Refined products 0.0 0.0000 0.0063 0.00000 0.0000
7 | Other Manufacturing Industries 0.0 0.0000 0.3876 0.00000 0.0000
8 | Electricity & Water 0.0 0.0000 0.4290 0.00000 0.0000
9 | Construction 0.0 0.0000 0.6033 0.00000 0.0000
10 | Trade 0.0 0.0000 0.7118 0.00000 0.0000
11 | Hotels & Restaurants 0.0 0.0000 0.5076 0.00000 0.0000
12 | Road Transport 0.0 0.0000 0.5926 0.00000 0.0000
13 | Rail, Pipeline, Sea Transport 0.0 0.0000 0.2928 0.00000 0.0000
14 | Air Transport 0.0 0.0000 0.1917 0.00000 0.0000
15 | Transport Services, & Storage 0.0 0.0000 0.7849 0.00000 0.0000
16 | Travel, Tour Operators Services 0.0 0.0000 0.2572 0.00000 0.0000
17 | Post, Telecoms and Computers 0.0 0.0000 0.6247 0.00000 0.0000
18 | Banking, Finance & Business Services 0.0 0.0000 0.8060 0.00000 0.0000
19 | Real estate 1.0 -1.0000 0.9529 0.95291 -0.9529
20 | Ownership of Dwellings 0.0 1.0000 1.0000 0.00000 1.0000
21 | Education & Health 0.0 0.0000 0.7494 0.00000 0.0000
22 | Public Administration and Defense 0.0 0.0000 0.6490 0.00000 0.0000

Others Services

0.0

0.0000

0.6203

0.00000

0.0000
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Estimated GDP during (1955-2007) using BACKCASTING
Methodology and ARIMAX Model

Abstract

This research paper aims to estimate the missing values from the Gross Domestic
Product (GDP) series, during the interval (1995 to 2007), in light of the Department of
Statistics publishing new data for GDP that is limited only the period 2008-2020,
according to an updated methodology and by changing the sample that used in
calculating the GDP, also it changed the base year for the index of the GDP deflator

index to 2016 instead of 1994.

This research paper used the "backcasting" methodology, based on the ARIMAX
model and the growth rates method, to estimate the series of GDP for the previous years

back to 1995.

The study concluded that the method of averaging the results of the ARIMAX model
and the method of growth rates is the most appropriate methods for estimating the

missing data so that it is related and homogeneous with the new published data.

Keywords: ARIMAX, Backcasting, GDP.
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Growth Growth
RGDP e Rate of Rate of Gl:owth Rate of
Old New RGDP Esti d Estimated RGDP
old New RGDP RGDP % am e
(Million JD) (Million JD) YonY YonY (Million JD) (%)
(%) (%)

1995Q1 1085.1 2730.4 NA
1995Q2 1180.5 NA NA NA 3009.3 NA
1995Q3 1194.5 NA NA NA 3054.8 NA
1995Q4 1167.6 NA NA NA 2968.2 NA
1996Q1 1073.1 NA -1.1 NA 2791.5 2.2
1996Q2 1182.3 NA 0.2 NA 3095.1 2.9
1996Q3 1255.9 NA 5.1 NA 3216.9 5.3
1996Q4 1213.0 NA 3.9 NA 3109.0 4.7
1997Q1 1130.1 NA 5.3 NA 2938.7 5.3
1997Q2 1221.6 NA 3.3 NA 3229.0 4.3
1997Q3 1281.6 NA 2.0 NA 3338.8 3.8
1997Q4 1247.2 NA 2.8 NA 3239.5 4.2
1998Q1 1166.4 NA 3.2 NA 3063.5 4.2
1998Q2 1244.7 NA 1.9 NA 3346.0 3.6
1998Q3 1297.9 NA 1.3 NA 34524 3.4
19980Q4 1317.7 NA 5.7 NA 34171 5.5
1999Q1 1161.4 NA -0.4 NA 3140.9 2.5
1999Q2 1298.9 NA 4.4 NA 3503.3 4.7
1999Q3 1385.7 NA 6.8 NA 3655.4 5.9
1999Q4 1352.0 NA 2.6 NA 3553.9 4.0
2000Q1 1219.5 NA 5.0 NA 3297.0 5.0
2000Q2 1341.8 NA 3.3 NA 3649.3 4.2
2000Q3 1431.8 NA 3.3 NA 3810.7 4.2
20000Q4 1425.6 NA 5.4 NA 3741.2 5.3
2001Q1 1292.0 NA 5.9 NA 34729 5.3
2001Q2 1423.8 NA 6.1 NA 3844.9 5.4
2001Q3 1502.0 NA 4.9 NA 3997.8 4.9
2001Q4 1486.4 NA 4.3 NA 3915.8 4.7
2002Q1 1353.1 NA 4.7 NA 3637.2 4.7
2002Q2 1496.5 NA 5.1 NA 4031.4 4.9
2002Q3 1599.8 NA 6.5 NA 4220.5 5.6
2002Q4 1584.7 NA 6.6 NA 4138.5 5.7
2003Q1 1409.1 NA 4.1 NA 3797.2 4.4
2003Q2 1552.2 NA 3.7 NA 4199.2 4.2
2003Q3 1660.0 NA 3.8 NA 4400.0 4.3
2003Q4 1663.9 NA 5.0 NA 4340.4 4.9
2004Q1 1520.0 NA 7.9 NA 4025.4 6.0
2004Q2 1676.9 NA 8.0 NA 4452.0 6.0
2004Q3 1815.1 NA 9.3 NA 4696.0 6.7
2004Q4 1811.7 NA 8.9 NA 4627.3 6.6
2005Q1 1670.4 NA 99 NA 4302.8 6.9
2005Q2 1845.0 NA 10.0 NA 4758.4 6.9
2005Q3 1937.0 NA 6.7 NA 4953.2 55
2005Q4 1927.2 NA 6.4 NA 4876.8 5.4
2006Q1 1810.1 NA 8.4 NA 4568.2 6.2
2006Q2 1977.0 NA 7.2 NA 5021.9 5.5
2006Q3 2073.4 NA 7.0 NA 5228.9 5.6
2006Q4 21164 NA 9.8 NA 5216.9 7.0
2007Q1 2001.6 NA 10.6 NA 4897.4 2
2007Q2 21754 NA 10.0 NA 5366.8 6.9
* RGDP = Real Gross Domistic Product.
*NA = Not Available. 98
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2007Q3 2224.7 NA 7.3 NA 5524.6 S:7.
2007Q4 22273 NA 52 NA 5465.6 4.8
2008Q1 NA 5156.5 NA NA 5156.5 5.3
2008Q2 NA 5695.7 NA NA 5695.7 6.1
2008Q3 NA 5918.6 NA NA 5918.6 7.1
2008Q4 NA 5815.4 NA NA 5815.4 6.4
2009Q1 NA 5423.9 NA 5.2 5423.9 5.2
2009Q2 NA 5968.3 NA 4.8 5968.3 4.8
2009Q3 NA 6303.6 NA 6.5 6303.6 6.5
2009Q4 NA 6025.2 NA 3.6 6025.2 3.6
2010Q1 NA 5530.0 NA 2.0 5530.0 2.0
2010Q2 NA 6053.5 NA 1.4 6053.5 1.4
2010Q3 NA 6457.8 NA 24 6457.8 24
2010Q4 NA 6228.7 NA 34 6228.7 3.4
2011Q1 NA 5686.3 NA 2.8 5686.3 2.8
2011Q2 NA 6206.3 NA 2.5 6206.3 25
2011Q3 NA 6629.0 NA 2.6 6629.0 2.6
2011Q4 NA 6412.8 NA 3.0 6412.8 3.0
2012Q1 NA 5860.8 NA 3.1 5860.8 3.1
2012Q2 NA 6350.8 NA 23 6350.8 23
2012Q3 NA 6764.6 NA 2.0 6764.6 2.0
2012Q4 NA 6563.8 NA 24 6563.8 24
2013Q1 NA 5998.3 NA 2.3 5998.3 23
2013Q2 NA 6543.1 NA 3.0 6543.1 3.0
2013Q3 NA 6931.1 NA 2.5 6931.1 2.5
2013Q4 NA 6734.2 NA 2.6 6734.2 2.6
2014Q1 NA 6199.0 NA 33 6199.0 &3
2014Q2 NA 6726.5 NA 2.8 6726.5 2.8
2014Q3 NA 7164.5 NA 3.4 7164.5 3.4
2014Q4 NA 7003.5 NA 4.0 7003.5 4.0
2015Q1 NA 6331.5 NA 2.1 6331.5 2.1
2015Q2 NA 6878.4 NA 2.3 6878.4 2.3
2015Q3 NA 7369.9 NA 2.9 7369.9 29
2015Q4 NA 7190.1 NA 2.7 7190.1 2.7
2016Q1 NA 6473.8 NA 2.2 6473.8 2.2
2016Q2 NA 7005.0 NA 1.8 7005.0 1.8
2016Q3 NA 7510.2 NA 1.9 7510.2 1.9
2016Q4 NA 7334.7 NA 2.0 7334.7 2.0
2017Q1 NA 6631.1 NA 2.4 6631.1 24
2017Q2 NA 7160.9 NA 2.2 7160.9 2.2
2017Q3 NA 7649.4 NA 1.9 7649.4 1.9
2017Q4 NA 7473.4 NA 1.9 7473.4 1.9
2018Q1 NA 6757.9 NA 1.9 6757.9 1.9
2018Q2 NA 7311.9 NA 2.1 7311.9 2.1
2018Q3 NA 7796.8 NA 1.9 7796.8 1.9
2018Q4 NA 7607.5 NA 1.8 7607.5 1.8
2019Q1 NA 6893.9 NA 2.0 6893.9 2.0
2019Q2 NA 7438.7 NA 1.7 7438.7 1.7
2019Q3 NA 7948.5 NA 1.9 7948.5 1.9
2019Q4 NA 7769.3 NA 2.1 7769.3 2.1
2020Q1 NA 6986.0 NA 1.3 6986.0 1.3
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Growth Growth
Rate of Rate of Growth Rate of
NGDP ol New NGDP Esti Estimated NGDP
old New NGDP NGDP Ty YonY
(Million JD) (Million JD) ~ YonY Yony (%)
(%) (%)

1995Q1 1103.1 NA 993.1 NA
1995Q2 1189.2 NA NA NA 1098.3 NA
1995Q3 1213.5 NA NA NA 1128.7 NA
1995Q4 1209.0 NA NA NA 1091.3 NA
1996Q1 1117.5 NA 1.3 NA 1054.4 6.2
1996Q2 1224.6 NA 3.0 NA 1179.0 7.3
1996Q3 1323.9 NA 9.1 NA 1253.8 11.1
1996Q4 1246.2 NA 3.1 NA 1172.7 7.5
1997Q1 1167.8 NA 4.5 NA 1140.6 8.2
1997Q2 1288.5 NA 5.2 NA 1281.5 8.7
1997Q3 1369.7 NA 3.5 NA 1353.6 8.0
1997Q4 1311.6 NA 5.2 NA 1276.3 8.8
1998Q1 1246.8 NA 6.8 NA 1248.4 9.5
1998Q2 1399.4 NA 8.6 NA 1416.1 10.5
1998Q3 1471.1 NA 7.4 NA 1491.3 10.2
1998Q4 1492.5 NA 13.8 NA 1448.4 13.5
1999Q1 1308.9 NA 5.0 NA 1354.8 8.5
1999Q2 1442.2 NA 3.1 NA 1523.5 7.6
1999Q3 1546.9 NA 5.2 NA 1625.5 9.0
1999Q4 1480.0 NA -0.8 NA 1528.9 5.6
2000Q1 1357.2 NA 3.7 NA 1461.8 7.9
2000Q2 1500.8 NA 4.1 NA 1647.8 8.2
2000Q3 1565.9 NA 1.2 NA 1740.6 7.1
2000Q4 1574.7 NA 6.4 NA 1675.1 9.6
2001Q1 1434.1 NA 5.7 NA 1592.3 8.9
2001Q2 1584.3 NA 5.6 NA 1794.5 8.9
2001Q3 1676.7 NA 7.1 NA 1915.0 10.0
2001Q4 1668.6 NA 6.0 NA 1831.8 9.4
2002Q1 1520.4 NA 6.0 NA 1736.9 9.1
2002Q2 1681.6 NA 6.1 NA 1958.3 9.1
2002Q3 1796.8 NA 7.2 NA 2106.6 10.0
2002Q4 1795.2 NA 7.6 NA 2017.2 10.1
2003Q1 1600.0 NA 5.2 NA 1887.8 8.7
2003Q2 1792.6 NA 6.6 NA 2139.6 9.3
2003Q3 1925.0 NA 7.1 NA 2315.3 9.9
2003Q4 1911.2 NA 6.5 NA 2209.6 9.5
2004Q1 1801.9 NA 12.6 NA 2112.6 11.9
2004Q2 2043.6 NA 14.0 NA 2404.8 12.4
2004Q3 2139.3 NA 11.1 NA 2582.6 11.5
2004Q4 2105.9 NA 10.2 NA 2456.3 11.2
2005Q1 1919.6 NA 6.5 NA 2304.4 9.1
2005Q2 2222.8 NA 8.8 NA 2643.5 9.9
2005Q3 2338.1 NA 9.3 NA 2855.9 10.6
2005Q4 24449 NA 16.1 NA 2792.0 13.7
2006Q1 2327.7 NA 213 NA 2658.5 15.4
2006Q2 2655.5 NA 19.5 NA 3025.4 14.4
2006Q3 2852.5 NA 22.0 NA 3307.9 15.8
2006Q4 2839.7 NA 16.1 NA 3171.0 13.6

* NGDP = Nominal Gross Domistic Product.
*NA = Not Available.
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2007Q1 2697.6 NA 15.9 NA 3003.7 13.0
2007Q2 2966.9 NA 11.7 NA 33545 10.9
2007Q3 3224.0 NA 13.0 NA 3699.1 11.8
2007Q4 3243.0 NA 14.2 NA 3568.0 12.5
2008Q1 NA 3525.0 NA NA 3525.0 17.4
2008Q2 NA 3965.6 NA NA 3965.6 18.2
2008Q3 NA 4478.8 NA NA 4478.8 21.1
2008Q4 NA 4110.8 NA NA 4110.8 15.2
2009Q1 NA 3703.0 NA 5.1 3703.0 5.1
2009Q2 NA 4252.2 NA 7.2 4252.2 7.2
2009Q3 NA 4937.0 NA 10.2 4937.0 10.2
2009Q4 NA 4529.7 NA 10.2 4529.7 10.2
2010Q1 NA 4193.6 NA 13.2 4193.6 13.2
2010Q2 NA 4639.8 NA 9.1 4639.8 9.1
2010Q3 NA 5257.1 NA 6.5 5257.1 6.5
2010Q4 NA 5174.5 NA 14.2 5174.5 14.2
2011Q1 NA 4619.3 NA 10.2 4619.3 10.2
2011Q2 NA 4975.2 NA 7.2 4975.2 7.2
2011Q3 NA 5723.6 NA 8.9 5723.6 8.9
2011Q4 NA 5644.0 NA 9.1 5644.0 9.1
2012Q1 NA 4970.5 NA 7.6 4970.5 7.6
2012Q2 NA 5386.1 NA 8.3 5386.1 8.3
2012Q3 NA 6087.6 NA 6.4 6087.6 6.4
2012Q4 NA 6016.4 NA 6.6 6016.4 6.6
2013Q1 NA 5447.0 NA 9.6 5447.0 9.6
2013Q2 NA 5925.8 NA 10.0 5925.8 10.0
2013Q3 NA 6616.7 NA 8.7 6616.7 8.7
2013Q4 NA 6473.2 NA 7.6 6473.2 7.6
2014Q1 NA 5854.8 NA 7.5 5854.8 7.5
2014Q2 NA 6310.7 NA 6.5 6310.7 6.5
2014Q3 NA 7032.4 NA 6.3 7032.4 6.3
2014Q4 NA 6964.0 NA 7.6 6964.0 7.6
2015Q1 NA 6164.3 NA 53 6164.3 5.3
2015Q2 NA 6586.9 NA 4.4 6586.9 4.4
2015Q3 NA 7356.9 NA 4.6 7356.9 4.6
2015Q4 NA 7288.7 NA 4.7 7288.7 4.7
2016Q1 NA 6402.9 NA 3.9 6402.9 3.9
2016Q2 NA 6822.9 NA 3.6 6822.9 3.6
2016Q3 NA 7577.9 NA 3.0 7577.9 3.0
2016Q4 NA 7520.0 NA 3.2 7520.0 3.2
2017Q1 NA 6668.3 NA 4.1 6668.3 4.1
2017Q2 NA 7061.7 NA 3.5 7061.7 35S
2017Q3 NA 7874.0 NA 3.9 7874.0 30
2017Q4 NA 7796.4 NA 3.7 7796.4 37
2018Q1 NA 6927.4 NA 3.9 6927.4 3.9
2018Q2 NA 73322 NA 3.8 7332.2 3.8
2018Q3 NA 8145.8 NA 3.5 8145.8 35
2018Q4 NA 8076.4 NA 3.6 8076.4 3.6
2019Q1 NA 7191.5 NA 3.8 7191.5 3.8
2019Q2 NA 7571.8 NA 33 7571.8 3.3
2019Q3 NA 8430.8 NA 3.5 8430.8 85
2019Q4 NA 8402.9 NA 4.0 8402.9 4.0
2020Q1 NA 7403.9 NA 3.0 7403.9 3.0
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