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APPENDIX A: FEDERAL F EQUATION SYSTEM

1. CURRENT PRODUCTION AND COMMODITY OUTPUTS cottieereeicrietaes st s s s s en e
Intermediate input demands for current production, domestic sourcing: Equation E_xIA .......c........
Intermediate input demands for current production, foreign sourcing: E XIB i
Demand for labour by regional industry jr: Equation E_X_Priml......ooiis

Demand for capital by regional industry jr: Equation E_x_prim2

Demand for agricultural land by regional industry jr: Equation E % Prim3 .

Equalisation of L/K twists across regional industries: Equation E_ff twistlk

State government production taxes per unit output: Equation E XSPUAX (oo
Commonwealth Government production taxes per unit output: Equation E_XCPIAX ..o
Usage of “other costs” by industry jr: EQUATION E_XCOSL ccooiiviviiiisiiimi st

Demand for occupational type g by regional industry j.r: Equation E_x_lab
Output of good i by re. sional industry j,r: Equation E X FIRA oo
Total output of good u from region r: Equation E_x_tot ...
Economy-wide output of commodity u: Equation E x_total
Output by regional commodity sector: EqUation B _X ST ...

Output by national commodity SeCLor: EQUATION E_X_S e

Link between exogenous sectoral output categories and FEDERAL-F oulpul categories: Equation
Ef& B0l oo

459

460

Link between exogenous determination of national sectoral outputs and FEDERAL-F output categories:

FQUUion E_f&_fOIQL oo s
Endogenous determination of commodity i using technical change: Equation E_fai
Cost impact of commodity using technical change neutralised by all input saving technical change,
current production: Equation E el f Q1 oo
Cost impact of commodity using technical change neutralised by all input saving technical change,
capital creation. Equation E del f a2

460

Employment for 22 employment sectors by region: EqUQtion E_emp _$ ..o 461
Link between exogenous employment categories and FEDERAL-F employment categories: Equation
B JOMPIF oo oo 461
Equalisation of primary factor productivity shifts within industries: Equation E_ffafac .................. 461
Link between exogenous determination of regional industry employments and regional industry labour
demands: EQUATON E_EMPJT..ccoooooioressiisimsssssisississs s i 461
Exogenous determination of intermediate input technical change: Eugation E_alisjr....c.c.coooeveenn 461
Exogenous determination of primary factor technical change: Equation E_a_fac ........coovenn 462
2. 7RO PURL PROFIT CONDITIONS AND THE PRICE SYSTEM oociscvvenssssrinisses et it 463
Zero pure profits in the production of good i by regional industry jr: Equation E_zact .................. 463
Zero pure profits in the provision of intermediate inputs to current producers, domestic sources:
EQUAion E_PILA ocooveoiooisieeeess st s 463
Zero pure profits in the provision of intermediate inputs to current producers, foreign sources:
FQUAHON E_PIB oo oo oo 463
Zero pure profits in the provision of inputs to capital creators, local sources: Equation E_p2A4........ 463
Zero pure profits in the provision of inputs to capital creators, foreign source: Equation E ' p2B...... 464
Zero pure profits in the supply of Australian goods to regional households: Equation E_p34 464
Zero pure profits in the provision of imports to domestic households: Equation E_p3B..................
Zero pure profits in exporting: EQUALON E_P_FEXP.ccreciivreeirsesssessssss s it

Zero pure profits in the provision of Australian goods to regional governments.: Equation E_p_sgov4

464

Zero pure profits in the provision of imported goods to regional governments: Equation E_p_sgovB464

Zero pure profits in the provision of Australian goods to the Commonwealth Government: Equation

P CROVA - eroeersoeb e e T
Zero pure profits in the provision of imported goods to the

E P CGOVB.eeeiewoms i
Zero pure profits in the construction of capital in regional industry jr. Equation E_pi

Zero pure profits in importing: o A o
Price of labour faced by regional industry j.r: Equation B PPHIML (oo
Prices of composite commodities consumed by households: Equation E_p3 ..o
Price of agricultural land 10 using industries: Equation £ p_land

465

465
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Economy-wide price of working capital: Equation E_PCOST ..., 465

3. MARKET CLEARING CONDITIONS L...ooiitiiieii et e e 466
Market clearing condition for margin commodities: Equation £_p_baSICMAR.............cooi, 466
Market clearing condition for domestically produced non margin commodities. Equation
E-p BASICNMAR oo et
Market clearing for physical capital: Equation E_pprimK ........
Market clearing for agricultural land: Equation E_pprimy
Supply of agricultural land to agricultural industries: Equation E_n_aglandd ............................ 467
Supply of agricultural land to non-agricultural industries: Equation E_n_aglandNA...................... 467
Regional market clearing of skill type m: Equation E_Irm_emp ...,
Market clearing condition for working capital: Equation E_f oxcost 1.
Supply of working capital: EQUAIION E_OXCOST....c...ccoveiriiiiiiioii oo

4. HOUSEHOLD INCOME, CONSUMPTION, SAVINGS AND CAPITAL OWNERSHIP ...t
Household demand for commodity i, irrespective of source: Equation E_x_hous .
Household demands for domestic products: Equation E_Xr_HOUSA..........c..ocoocoiiiioiiiiiniiins
Household demands for foreign products: Equation E_Xr_RBOUSB .........c.coooiiioiiiisiiiiiiii
Average value of a3;,. Equation E_ave_a3...........ooo i
Change in subsistence consumption of i: Equation E_d_gamma..............cooiin,
Movements in marginal budget shares in the linear expenditure system. Equation E_deltapc........... 468
Consumption of FEDERAL-F/national accounts commodities related to consumption of FEDERAL-F
commodities: EGUATION £ X3NMCOM ... 469
Consumption of FEDERAL-F commodities related to consumption of FEDERAL-F/national accounts
commodities: EqQUalion £ X3 A 1 ... 469
Consumption of i in the absence of taste changes: Equation E_x3_imputed ..., 469
Consumption of cross-classified FEDERAL-I /national accounts commodities: Equation E_x3_ff na. 469
Link between national accounts and FEDERAL-F consumption: Equation E_a3shift................. 469
Commodity i augmenting technical change in household preferences: Equation E_a3 ... .. 469
Nominal disposable income of the residents of region r: Equation E_n_dinc......................cco..... 469
Household nominal gross income: Equation E_n_gINC ..ot 470
Net direct taxes paid by, and transfers to, region r residents: Equation £_diax ..., 470
Gross capital rentals accruing to household type k. Equation E_pRgrossrent ..., 470
Gross capital rentals accruing to residents of r: Equation E_p_r_grossrent
Capital taxes paid by household type k: Equation E_pkaptax
Capital and land taxes paid by residents of region r: Equation E_prkaptax
Nominal regional consumption: Equation E_cnr...
Real regional consumption spending: Equation E_crR
Real national consumption spending: Equation E_CR ...
Change in the foreign currency value of net foreign assets held by household r: Equation E_del_netf
.............................................................................................................................................................. 471
Net foreign interest receipts by household r, foreign currency value: Equation E_net f int.............. 471
Net foreign interest payments by household r, $4 value: Equation E_net f int de......................... 471
Percent change in quantity of capital in regional industry j,r owned by household t: Equation
E h OWREFST ..o\ oot e e 471
Percent change in quantity of capital in regional industry j,r owned by regional government |:
EQUALION E K OWRAEGFS2 oo\ oooiee et e 471
Percent change in quantity of capital in regional industry j,v owned by regional government 2:
EQUALION E K OWREES3 oooi oo e 472
Percent change in quantity of capital in regional industry j.r owned by Commonwealth government.
EQUALION E K OWREFSE ..ottt 472
Percent change in region | capital ownership by foreign owners: Equation E_k_owners5A ............. 472
Percent change in region 2 capital ownership by foreign owners: Equation E_k_owners3B ............ 472
Percent change in the share of capital in regional industry j.r owned by owner type t: Equation
E SR OWHEES .o oot 472
Used to determine household consumption prices exogenously: Equation E_p3shift ..o 473
Used to determine household consumption prices exogenously. Equation E_fip3r.......cccccvevven... 473
Price of FEDERAL-F/national accounts commodities related to price of FEDERAL-F commodities:
EQUALION E_PIACOM ....oococoieeeieeee oo 473
Price of FEDERAL-F commodities related to price of FEDERAL-F /national accounts commodities:
EQUALION E_P3 M@ ....ooooooveoeeeoe e 473
Price of cross-classified FEDERAL-F /national accounts commodities: Equation £ p3_ff na............. 473
Economy-wide collection of phantom taxes on purchases by households: Equation E_phant3natB ... 473

5. RATES OF RETURN, INVESTMENT AND CAPITAL ACCUMULATION . ....oiiiiiriiirccaei s eneneceeneneenenneos 474

FEDERAL comparative static rate of return definition: Equation E_¢rates.................cccoc.ocooceeevoernnn, 474




APPENDIX A FEDERAL-F EQUATION SYSTEM

6.

FEDERAL comparative static relationship between rates of return and capital growth: Equation

E0ap @1 IPIUS Lo 474
Capital at the beginning of the simulation year: Equation E_del f ac_p_y ..., 474
Capital accumulation across the simulation year: Equation E_ Y P56 ... 474
Shock to start-of-year asset prices in year-on-year simulations: Equation E_pcapatt....................... 474
End of year asset prices of capital in regional industry j,r. Equation E_pcapatt! .................c..c..... 474
Investment/capital rarios by industry: Equation E 1 _iny_Cap ... 474
Capital growth rate across the simulation year: Equation E_del k_gr...............iin, 475
Equilibrium expected rate of return: Equation E_d_eeqror ... 475

The expected rate of return is the static expectations expected rate of return: Equation E_d_eror.... 475
Change in equilibrium expected rate of return in the simulation year: Equation E_d_[ eeqror_jr.... 475

Closure of residuals in rates of return: Equation £_d_diseq..................oiiiii,
For viewing the values of CHKGRI in solution results: Equation E_ch_kgr! . ..
For viewing the values of CHKGR2 in solution results: Equation E_ch_kgra ...,
Post-tax rental price of regional-industry specific capital: Equation E_pleap............c.ocoooo
Changes in static expectations expected rates of return by industry: Equation E_del_ror_se.
Changes in real post-tax rate of interest static expectations: Equation E_d_rint_pt S€ ...
Nominal rate of interest: Equation £l I0E.........c.oiii
Change in the rate of inflation: Equation £_d _inf...........ciins

Lagged value of the CPI for year t-1 Equation E_cpi |

Capital formation in regional industry jr: Equation E y k@p...........in.

Real investment for indusiries in the set XIND: Equation E_y_sr

U 1 e 477
Real investment for national investment sectors: EQUAtion £y _S.........oii... 477
Economy-wide gross fixed capital formation in industry j: Equation £y nat.................... 477
Link between exogenous regional sectoral investment categories and FEDERAL-F regional indusiry
investment, EQUAUion E [y P50 . 477
Option | link between exogenous investment categories (Tasmanian sectoral investments) and
FEDERAL-F investment categories: Equation £ fyt p56..........iiiiii 477
Link between exogenous national sectoral investment categories and FEDERAL-F national industry
investment: EQUAIION E [V FGE .. 477
Option 2 link between exogenous regional sectoral investment and FEDERAL-F investment: Equation
EJt f COQFOF JI oot 478
Option 2 link between exogenous national sectoral investment and FEDERAL-F investment: Equation

E Jt [ COQFOT Jovooiiieiiei oot e 478
Option 2 link between exogenous regional sectoral investments (Tasmanian sectoral investments) and
FEDERAL-F investment: Equation £ tfd_f eeqror jr...........oo.. 478
Input demands for capital creation: domestic source: Equation E_x24 478
Input demands for capital creation: foreign sourcing: Equation £_X2B.............ooooviinn. 478
Technical change in source-specific commodity usage for capital creation: Equation E_a2isjr ........ 478
National private investment budget: Equation E_i_ wide..................iii
Regional private investment budget: Equation E_i_priv.................on.
Australian aggregate investment budget: Equation E_1_aust

Region r private investment price index: Equation E_IDI o
National private investment price index: Equation E_Ipi ...
Real regional private investment budget: Equation E_I_FF ...,
Real national private investment budget. Equation E_i_real

Real national investment budget: Equation E i QUST_R ... 479
REGIONAL GOVERNMENT FINANCES L..oecititiriciieiiiee sttt s st 480
Nominal PSBR of region r government. Equation £_cblr ... 480
Real PSBR of region r government: Equation E_real_cbly ...
Regional government outlays: Equation E_BSr ...

Revenue of regional government r: Equation E_Sgrev_1OF ...
Regional government payroll tax receipts: Equation E_sgptr

Regional government residential land tax receipts: Equation E_rlfax ... 480
Regional government commercial land tax receipts: Equation E_cltax ... 480
Regional government income reducing taxes: Equation E b34r i

Transfers from the Commonwealth Government to the regional governments: Equation E_b35r ......
Regional government commodity tax receipts: Equation E_b36r
Regional government production tax receipts: Equation E b37r
Other regional government receipts: Equation E_b38r.......in

Foreign currency value of residual regional government receipts: Equation E_r_repts.................. 481

451
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Regional government current consumption spending: EGUQIION E_X_Sg.oooiiimii 481
Regional government gross fixed capital expenditure: Equation £y _Sgk ..o 482

Regional government transfers to persons. Equation E_ 51 .. 482
Specific and general determination of sales tax rate on industrial users: Equation E_ts0_ind........... 482
Specific and general determination of sales tax rates on household purchases: Equation E_ts_hous 482
Regional government production tax: EQUAtion E_SPPIGX......ccocoiiiiiiii e 482
Regional government residential land taxes: Equation £ pres_ 10X ... 482
Regional government commercial land taxes: Equation E_pCom_IAX ... 482
Regional government sales taxes on inputs to current production and capital creation: Equation

B SITE oo e
Regional taxes per unit of household purchases: Equation E_g stax .......... .
Regional government debt 1o GRP ratio: Equation E_debt_grp............cvii
Uniform regional government shifts in taxes: Equation E_tax_SRIfIr.........

Uniform regional government shifts in outlays: Equation E_exp_shifir..
Change in the foreign currency value of regional government r's debt at time (. Equation E_debtr .. 483
Percentage change in the foreign currency value of the debt of regional government r, t+1. Equation

£ debtr tl 483
Net foreign interest payments by regional government r: EQUAUon E_Net_0S_F ..o 483
The indexing of real regional government consumption spending to real household consumption
SPEnding: EQUAION E_fXSTOE. oo iiisiiieiis oot 484
Real regional government invesynent expenditure: EGUation £_r_SEIMV ..o 484
The indexing of real regional investment spending to real regional private investment spending:
EGUATION E_fF SZIAV.. i e

7. COMMONWEALTH GOVERNMENT FINANCES .
Commonwealth PSBR: Equation [ ¢D2 ...
Real Commonwealth borrowing requirement. Equation E_real ¢b2....................o.
Aggregate Commonwealth Government outlays: Equation E_ b6
Aggregate Commonwealth Government receipts: Equation E_b4.........oooi
PAYE tax receipts by region: EGuation E_BAIr ...
Aggregate PAYE tax receipts: EQUAtion E_B4T ...
Other Commonwealth income tax receipts by region: Equation E_b42r. ...,

Aggregate other Commonwealth income tax receipts: Equation £_b42
Commonwealth government receipts from import duties: Equation E_b43

Commonwealth receipts from net production taxes: Equation E_b44 ...
Commonwealth receipts from net commodity taxes: Equation E_b45...........ccociiinn.
Commonwealth Government receipts from net export taxes: Equation ££_b46...............coccovinn, 486
Other Commonwealth Government receipts: Equation E_b47 ... 486
Real Commonwealth other receipts: EQUQtion E_DATR ..o 486
Returns from Commonwealth Government business enterprises: Equation E_cgbedpi ...................... 486
Commonwealth current consumption speading: EQUation £ x_Cg.......ccocviviiiiiiicnni 486
Specific and general determination of Commonwealth Government capital outlays: Equation £ 'y cgk
............................................................................................................................................................. 487
Unemployment benefits per person. EQUAtiOn E_PURD ..o
Commonwealth outlays on unemployment benefits: Equation E_u_benefit

Commonwealth transfers to the states: Equation E_ 1611,

Total Commonwealth transfers (other than unemployment benefit payments): Equation E_transfers 487
Commonwealth transfers (other than unemployment benefit payments) to persons in region r: Equation

F 0 o e 487
Commonwealth Government outlays on personal benefits. Equation E_pbp_nom .................cc........

Commonwealth Government real outlays on personal benefits: Equation E_pbp_real .

Specific and general determination of PAYE taxes: Equation E_fpaye............ccccovvoiiiaoniinnannns

Specific and general determination of import duties: Equation E_3 ...,

Specific and general determination of Commonwealth production taxes: Equation E_fprodj ............ 488
Specific and general determination of Commonwealth commodity taxes on inputs to current production
and capital formation: EQUAtion £_1C0 IRt 488
Specific and general determination of Commonwealth household sales taxes: Equation E_tc_hous.. 488
Specific and general determination of export taxes: Equation E t4. ... 488
Specific and general determination of other Commonwealth receipts: Equation E_f47 ................... 488
Commonwealth revenue from taxes, fees, and fines: Equation E_ bl 6., 488
Commonwealth real revenue from taxes, fees, and fines: Equation E_bl_OR «..........ccoocvnniinn, 488
Per unit Commonwealth capital tax: Equation E p kaptax ... 489
Commonwealth taxes on returns to land: Equation E_p_landix..........oo . 489

Tariff per unit of imports: Equation Egtar ...
Net export tuxes per unit of exports: Equation E g @Xtax. ..o 489
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Commonwealth Government sales taxes on inputs to current production and capital creation: Equation

8 CIMT o e s 489
Commonwealth taxes per unit of household purchases: Equation E_g_clax... .489
Commonwealth Government production tax. Equation E_cpplax..............oonin 489
Change in the foreign currency value of Commonwealth Government debt at time t: Equation
E el deBIF oo 490
Foreign currency value of the net debt of Commonwealth Government at t+1: Equation E_debtF_tl
............................................................................................................................................................. 490
Net foreign interest pavments by Commonwealth Government r: Equation E_net 05 _f....cccc..o... 490
Percentage change in Commonwealth collections of household consumption taxes: Equation E_cw3tax
490

The indexing to consumption tax collections of Commonwealth transfers to regional governments.
Fqguation E fi61 ... e e

8. FOREIGN EXPORT DEMANIDS ..o o ittt ieii ittt it eree e ntrs teeae e e e aos s ae i e s e et te t e tb s e e aaeeaea s ea s s tasen e eaen s
Demands for traditional exports: EGuation £ xr @xXpT ...
Demands for non-traditional exports — treatment [ : Equation E_xr_expN|.

Demands for non-traditional exporis - treatment 2. Equation E_xr_expN2 ... 491
Economy wide foreign currency price index for non-traditional exports: Equation E_xi_ntrad......... 491
Demands for “cxogenous export” commodities: Equation E_xr_expX..........cviinan 491
Allows common shift of regional non-traditional exports: Equation E_feq_generalr ........................ 491

O, IMARGIN DEMANDS ...ttt ettt oes et et emam e na e e b a0 s 0 s 222 bbb s 492
Margins on commodity flows to producers for current production. Equation E_x_marl. . 492
Margins on commodity flows (o capital creators: Equation £ X_Mar2..............o. 492
Margins on commodity flows (o houscholds: Equation £ X mard ... 492
Margins on commodity flows to exports: Equation E_x_mard ... .. 492
Margins on commodity flows 1o state government r: Equation £ x_mar3 ... 492
Margins on commodity flows to the Commonwealth Government: Equation £_x_mar6 ................. 492
Technical change on margin usage - current production: Equation E_almar... .. 493
Technical change on margin usage - capital formation: Equation E_a2mar...............cc..e 493
Technical change on margin usage - household purchases: Equation E_a3mar ... 493
Technical change on margin usage — Exports: Equation E_admar.................. .. 493
Technical change on margin usage - State govt purchases: Equation E_aSmar.............ocov .. 493
Technical change on margin usage - Commonwealth purchases: Equation E_abmar........................ 494

10, MISCELLANEOUS BQUATIONS .0ttt oottt ettt ettt et st e s she et ae s aae e v ant e ne s s 495
Exogenous determination of individual commodity import prices: Equation E_pmp..........ccc......... 495
National index of foreign currency import prices: Equation E_pMRaL fC............ccocoiiniiini . 495
Index of domestic price of imported goods, using import weights: Equation E_pMdom.................... 495
Traded goods price index: EGUation £_p_ 18 ..o 495
Real exchange rate: EGUATIon £ XPaie 1. 495
National volume of exports of good i EQuation £ _X_EXP........ccccoooo i 495
Foreign currency export price of I, economy-wide: Equation E p_exp ... 495
Demand for imported commodity i: Equation E_X_Imp............co.oiiiiiiiiiiii 495
Imports by region r of commodity i Equation E_Ximp_r ...t 496
Ratio of real national investment to real consumption: Equation E_omega. .. 496
Ratio of real consumption to real GNE: Equation E_r_cr rgne ..o 496
Ratio of real investment 1o real GNE: Equation E_r_I¥ FENe ..., 496
Change in BT/GDP ratio: Equation E_del_bt gdp ................. 496
Domestic currency balance of trade surplus: Equation E_del_b 496
User price of labour, by occupation and regional industry: Equation E_plab...................coce. 496
Pre-tax wages: Equation E_prewage................. 497
PAYE taxes per unit of labour: Equation E_paye 497
Payroll taxes per unit of labour: Equation E_p_roll ... 497
Post-tax wage per labour unit: Equation E_postwage......... ... 497
Region-wide nominal pre-tax wage. Equation E_prewage RF ... 497
Region-wide real consumer pre-tax wage: Equation E_prewage rr............o.oiiiiciiiinciniinin 497
Facilitates setting of utility prices in historical simulations: Equation E_fp_utility.. .. 497
Production tax revenue from non-utility industries: Equation E_prod n_util........................ 498
Sectoral employments: Equation E_emp 12, 498
Sectoral activity levels: Equation £ zact 12.... 498
Sectoral basic prices: Equation E_COSIS 12 498
Sectoral export volumes: EQUATIONn E_exp_ 12 ..o 498

Sectoral household consumption. Equation E_hous 12 498
Sectoral real gross fixed capital formation: Equation E_invest_12 499
Sectoral foreign currency export prices: Equation E prexp 12, 499
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Sectoral capital s1ocks: Equation E RSt T2t
Contribution of wage income. Equation E_ginc_wage
Contribution of rental income: EGUAtion E_ZINC_FENL . ........ccccoiiiiinr it
Contribution of other cost income: EGuation E_gine_0COSE .. oot
Contribution of phantom tax income. Equation E_ginc_phant....
Contribution of net interest; Equation E_gine fIlT...o..cooooiiiiii v
Contribution of exogenous net foreign income: Equation E_gine_Xnfl ..., 499
Equation E_dinc_ginc...
Equation E_ine QIGX ...t s
Equation E_dtax_kaptax
Equation E_dtax_paye
Equation E_drax_b34r
Equation E_dtax_b47 ...
Equation £ _dtax_b38r
EQUation E_dfQX_UNB ... s
Equation E_dtax_t62
Equation E_drax_t51
Decomposition of industry output: intermediate sales: Equation E_dzact! ..........
Decomposition of industry output: sales to capital creators: Equation E_dzact2
Decomposition of industry output: sales to households: Equation E_dzact3
Decomposition of industry output: export sales: Equation £_dzactd ...
Decomposition of industry output: sales to regional governments. Equation E dzacts.................... 501
Decomposition of industry output. sales to Commonwealth Government Equation E_dzact6........... 501
Decomposition of industry output: margin sales: Equation E_dzact7 ...,
Decomposition of industry output: margin sales: Equation E_dzact7m ...
Sectoral output decomposition: sales to user 1 Equation £_dzact! _12...
Sectoral output decomposition, sales to user 2: Equation E_dzact2_12 ...,
Sectoral output decomposition; sales to user 3: Equation E_dzact3 12
Sectoral output decomposition; sales to user 4: Equation £_dzactd 12,
Sectoral output decomposition; sales to user 5. Equation £_dzact5 12 ...
Sectoral outpur decomposition; sales to user 6: Equation £ dzact6 12,
Sectoral outpur decomposition, sales for margin usage: Equation E_dzact7_12.........c.cccooeenien. 503
Labour marker adjustment in the deviation simulation: Equation E_del f wage C.......c...cocool 503
Real national (consumer) pre-tax wage. Equation E_prewage r... .
Share of GRP in GDP: Equation E_grp_sh.......ccoioiiiiiiii e 503
11, REGIONAL ACCOUNTS cv ittt eter et iee s thes et easimis s a0 b b1 bbb en s st 504
Real GSP — expenditure side: EQUQtion E_F_grPe ...
Nominal GSP: EQUation E R_GFDE .....cocoiiviiiiiiiiiii ittt e
GSP deflator: Equation E_gSP_def «.....ccccoiviviiiiiiiiiiii s
Nominal GRP income side - region r: Equation £ n_grpi ...
Real gross regional product at market prices - income approach: Equation E_r_grpi
Nominal gross regional product at factor cost: Equation £ n grpfel ...
Regional price index for gross regional product at factor cost: Equation E_p_grpfc2
Real gross regional product at factor cost: Equation E_r -~ grpfel

Real gross regional product at factor cost: Equation E_r_grpfe2........coiiiiiiiinn
Nominal gross regional product at factor cost: Equation E_ngrpfc2 ...
Real GRP at factor cost - value added weights: Equation E_r_grpfc3

EQUALION E_R_GIDFE3 oo 507
Regional index of real gross fixed capital expenditure: Equation E_X2reg............ccoviiiens 507
Quantity index of real regional consumption: EQUation E_x37€g ..., 507
Real regional exports: EQUAtION E_X4TEZ ..ot 507
Regional government r's real consumption spending: Equation £_X5reg.........ooovvirniinnnnn. 507
Commonwealth Government real consumption spending by region: Equation E_x6reg.................... 508
Real inter-regional exports from region s:  Equation E X 08X
Quantity of inter-regional imports to region r: Equation E_x_ism.

Volume of foreign imports into region r: Equation E XMPCE . oot
Nominal regional gross fixed capital expenditure: EqUation E_n2reg ... 509
Nominal regional consumption expenditure: aggregate purchases: Equation E_n3reg ............... 509
Nominal overseas exports from regionr. Equation E R4reg ..ot i 510
Index of regional government r's nominal consumption: Equation E_n5reg

Commonwealth nominal consumption - region r: Equation E_nGreg.................ccccoooonninicins
Nominal inter-regional exports by region r: Equation E_n_ISX............coiiiiii
Nominal inter-regional imports into region r: Equation E_n_ism ...

C.if value of imports into region r. Equation E NMreg. ..o




APPENDIX A FEDERAL-~F EQUATION SYSTEM

Regional price index of inpurs to capital expenditure: Equation E_p2reg ..., 513
Consumer price index in region r: EGUALION E p3reg ... 513
Australian dollar price index for foreign exports from region r. Equation E_pdreg.................. 513
Index of regional government r consumption prices: Equation E_pSreg ..., 513
Commonwealth government price index of consumption spending in region r: Equation E_pGreg.... 513
Price index of inter-regional exports from region s. Equation E_p_ISX ..o, 514
Price index for inter-regional imports into region r: Equation E_p_ISM......oiiin, 515
Domestic currency c.i.f price index of foreign imports into region r: Equation E_pMreg............... 515
Change in region r's nominal trade surplus: Equation E_iS_surplus ... 515
Change in region r'’s nominal overseas surplus: Equation E_0S_SUrplus ..., 515
Indirect tax revenue by region: Equation E_Jrev_r ... ... 516
Tariff revenue by region: Equation ££_B43 1.
Production tax revenue by region: Equation E_b44_r

Sales tax revenue by region: Equation E_ D45 _r ...

Export tax revenue by region: Equation E£_b46_r
Real gross regional expenditure: Equation I;_rgre ...
12, DNATIONAL ACCOUNTS ottt ie ettt oo s e a1 e 4 e s e a e r et e e et e st esstses st e aaees
Real GDP-Expenditure side: Equation E r_gdpe
Nominal GDP-Expenditure side: Equation E_n_gdpe
GDP Deflator: Equation E_gdp def ... 517
National nominal GDP income side: Equation E_n_gdpi ..
National real GDP income side.: Equation E_r_gdpi
Nominal GDP at factor cost: Equation E_n_gdpfcl

Real GDP at factor cost - definition |: Equation E_1_gdpfel ..o 518
Real GDP at fuctor cost: Equation E_r_gaDJe2 ... 518

Nominal GDP at fuctor cost: Equation E_n_gdpfc2......... 518
Real GDP at factor cost - value added weights: Equation £ r gdpfc3 ... 518
Nominal GDP at fuctor cost: production approach: Equation E_n_gdpfe3.....ooiin 518
Real national gross fixed capital expenditure. Equation £ X20aE ... 518
Quantity index of real national consumption: Equation E_X3RAE ... 519
National index of real exports: Equation E_X4RGE.............ciiii 519
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ABSTRACT

This thesis is concerned with the construction, implementation, and application of a
large-scale bottom-up multi-regional multi-sectoral dynamic CGE model of the
Australian economy, FEDERAL-F, This model traces its lineage to the multi-regional
comparative-static FEDERAL model and the national dynamic MONASH model. Like the
latter model, FEDERAL-F links a sequence of single-period equilibria via stock-flow
relationships. However unlike MONASH, it features bottom-up modelling of regional
activity, detailed fiscal modelling, and accounting for changes in household capital
ownership.  Unlike FEDERAL, FEDERAL-F is dynamic, it features more plausible
modelling of inter-regional migration, and it includes a complete set of regional and

national accounts.

A version of FEDERAL-F focussing on the economies of Tasmania and the rest of

Australia is implemented. This model is used for five sets of illustrative applications.

The first set of simulations (the historical simulations) derive values for certain
otherwise unobservable variables (such as productivities, household tastes, positions of
export demand schedules, and various government policy instruments) for the period
1992/93 to 1998/99. The results from these simulations then form part of the input to
the second set of simulations. These simulations evaluate the individual contributions
of these variables, in addition to the other exogenous shocks to which both economies
were subject over the period, to a range of economic indicators. This allows the causes

of Tasmania’s relatively poor growth experience to be identified and evaluated.

The third set of simulations (the forecasting simulations) extrapolate into the future the
structural and other changes derived in the historical simulations, thereby generating
forecasts for the economic prospects of both the Tasmanian aﬁd Mainland economies.
These forecasts project a continuation of Tasmania’s relatively slow growth rate, and
hence a continuation in the state’s historical trend of accounting for a declining share of

national activity.
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Finally, the results of both the historical and forecasting simulations provide the base
case against which two policy scenarios are evaluated. The first examines the impact on
the Tasmanian and Mainland economies of microeconomic reform in the utilities sector.
The second investigates the potential scope and efficacy of possible Tasmanian
government policies aimed to redress the state’s declining share of national economic

activity.
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