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In this annex, we present technical description of the model and briefly discuss the long run properties of the LATFUN model. The structure of the annex is as follows: Sections 1-6 of the annex present the main equations of the model. We begin by describing the production block of the model, then proceed with demographics and labour supply. Next, equations that form the demand side of the model are described, which is followed by the fiscal block equations and income distribution block of the model. Section 7 proceeds with brief description of long run properties of the model. 

Figure A.1. shows simplified scheme of the model: 
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1. Production side
Production is composed of 5 sectors: manufacturing, or tradable sector (T-sector), private services, or mainly non-tradable sector (N-sector), construction (C-sector), agriculture (A-sector) and government, or public services sector (G-sector). 
1.1. Manufacturing, the tradables-sector (t-sector: D, cf. NACE classification, plus C)

First, we will discuss demand for goods produced by the tradables sector. Subsequently, we will deal with the supply side of this sector. After that, we will discuss price formation in the tradables sector. Some equations concerning the income distribution in the tradables sector will close this section.

Demand

Relevant world output (ow) is a weighted average of the purchasing-power-parity-adjusted real gdp (gdp_ppp) of the main trading partners of Latvia. First, the Baltic neighbour countries Estonia (est) and Lithuania (lith) belong to this category, as well as the Russian Federation (rus). Second, these countries include the members of the European Union (EU) prior to 1 May 2004 (eu15), viz. Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal, Spain, Sweden, and the United Kingdom, as well as those that joined the EU on 1 May, 2004 (eu10), viz. Cyprus, the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, the Slovak Republic, and Slovenia. The latter variable of course excludes the three Baltic countries:
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Final demand for output from the tradables-sector (fdot) depends positively on real consumption of households (cons), real government non-wage expenditure (genw/pog) and private capital investment (i):
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coefotc = 0.327

coefotg = 0.123

coefoti = 0.521

The parameters coefoij indicate the marginal impact of j-spending (j = c, i, g) on the gross value added of the i-sector (i = a(griculture), c(onstruction), g(overnment), n(on-tradables, or private services) or t(radables, or manufacturing)). The values of these parameters have been obtained from input-output tables for the Latvian economy, which, regrettably, go back as far as 1998 (for methodology of calculating fdot coefficients, please [image: image121.wmf](

)

÷

ø

ö

ç

è

æ

þ

ý

ü

î

í

ì

+

+

+

+

=

QT

OT

CONS

y

x

y

x

y

x

y

x

y

x

coef

otc

51

15

41

14

31

13

21

12

11

11

refer to Box 1). 
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In the short run, total demand for manufacturing output (otd) is supposed to be positively dependent on relevant world output (ow). Furthermore, it hinges positively on final domestic demand (fdot) for manufacturing products. Moreover, it also depends on price-competitiveness, as indicated by the ratio of value added deflator in manufacturing sector (pot) to foreign price level in Latvia’s main trading partners (p_star). In the long run, tradables output moves proportionately with world trade, while it still hinges negatively on the real effective exchange rate. Finally, it proved to be necessary to insert a dummy variable for the years 1997, 1998 and 1999. Therefore,
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(s.e.)                   (0.016)        
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Unit labour costs in the tradables sector (yulct) are, by definition, equal to the wage-bill in the tradables sector (Wt), divided by real current output in the tradables-sector: 
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Supply

The average nominal interest rate on long-run credits (rcavlr) is equal to the weighed average of the interest rate on long-run credits in Lats (rclvllr) and the interest rate on long-run credits in foreign currency (rcflr). The share of credits in Lats (rsharelvl) in the future is assumed to remain unchanged at 2007 level. 
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The price of capital in the tradables-sector (pkt) equals the sum of the capital depreciation rate (deprat) and the average real interest rate on long-run credits (the nominal interest rate minus GDP deflator, pgdpe/pgdpe-1 − 1 )  times the price of investment (pi). We abstract from a risk premium. Thus,
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In the short run, the (average monthly) real consumer wage in the tradables sector (wtc) depends positively on labour productivity in the tradables-sector and on the discrepancy between actual employment (l) and two-period moving average of potential level of employment (lfnawru). In the long run, this real consumer wage moves in line with sectoral labour productivity. Insertion of dummy variables concerning the years 2001 and 2002:

	log(wtc/wtc-1) = 0.984log(prodt/prodt-1)  + 0.1555log∙(l/(0.5*lfnawru+0.5*lfnawru-1)) ─ 

(s.e.)                (0.263)

0.001∙[log(wtc-1)-log(prodt-1)] – 0.105*(dummy01+dummy02)
                                                   (0.043)
	(T.7)


NAWRU (non-accelerating wage rate of unemployment) is exogenous and is assumed to converge to 6% in the long run. The potential employment (lfnawru) is derived as follows: 

	lfnawru = lf  * (1  - nawru  * 0.01)
	(T.8)


Where lf is total labour force, but nawru is expressed in per cent. 

The (average monthly) nominal wage in the tradables sector (wt) is, by definition, equal to the real wage times the price of consumption:

	wt ≡ wtc∙pcons.
	(T.9)


The desired capital stock in the tradables-sector (ktd) moves in line with demand-determined tradables output (otd), but hinges negatively on the real price of capital in the tradables-sector (pkt/pot). The sector’s real capital price is, of course, the price of capital deflated by the sector’s output price. Furthermore, dummy variables for the years 1996/1997, 1998 and 2006 had to be included. Hence,

	log(ktd) = 0.683 + log(otd) ─ 0.225∙(pkt/pot) ─

(s.e.)        (0.028)    
- 0.293∙(dummy96 + dummy97) ─ 0.238∙dummy98 + 0.243∙dummy06.

(0.059)                                         (0.079)                   (0.079)
	(T.10)


The actual capital stock in the tradables-sector (kt) follows from a standard capital accumulation function:
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Short-run investment growth in the tradables-sector depends negatively on one-period-lagged investment growth. In the long run, investment obeys the Harrod-Domar condition for steady growth: it equals the sum of the depreciation rate, population growth rate and rate of technological progress, i.e. the gross growth rate, times the (desired) capital stock. Meanwhile, inserting a dummy for the years 1997, 2000, and 2005/2006 turned out to be necessary. 

	log(it/it-1) = 0.579 ─ 0.837∙log(it-1/it-2) ─ 0.99∙[log(it-2) ─ log(0.12 ktd-2)] ─

(s.e.)         (0.028)    (0.122)           
0.301∙dummy97  ─  0.176∙ dummy00 + 0.251 ∙(dummy05+ dummy06)
(0.050)                  (0.053)                 (0.039)

	(T.12)

	Employment in the tradables sector moves in line with (demand-determined) tradables output, but it depends negatively on the real producer wage. The trend variable refers to labour-augmenting or Harrod-neutral technological progress. Moreover, the insertion of dummy variables for the years 1995, 2001/2002/2003 and 2004/2005/2006 proved to be necessary. 

log(ℓt) = ─1.491 + log(otd) ─ 0.225  [log(wt /pot) ─ 0.04 t] ─ 

(s.e.)       (0.011)                   
0.04t  + 0.086  dummy95 ─ 0.136  (dummy 01+ dummy 02+ dummy 03)  ─ 

            (0.026)                   (0.018)
0.207  (dummy 04+ dummy 05+ dummy 06)
(0.018)
	(T.13)


Output in the tradables sector follows from a constant-returns-to-scale, constant elasticity of substitution (CES) production function, with physical capital and labour as arguments. The insertion of dummy variables for the years 1997, 1998 and 2006 proved to be necessary. Note that one can immediately see from equations (T.10) and (T.13) that the elasticity of factor substitution is supposed to be equal to 0.225:

	log(ot) = 0.061 + 0.636∙log(kt) + (1 ─ 0.636)∙[log(ℓt) + 0.04t] + 

(s.e.)     (0.054)     (0.033)
0.131∙(dummy97 + dummy98)  ─  0.084∙dummy06.
(0.019)                                        (0.027)
	(T.14)


Labour productivity in the tradables-sector (prodt) is, by definition, equal to the quotient of real tradables output and tradables employment:
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Price formation

In the short run, the price of tradables output hinges positively on unit labour costs and on the price of imports. This also holds true for the long run. One should note, that the weight of the domestic costs rises in the long run. It proved to be necessary to insert dummy variables for the year 1996, as well as for the years 1998/2003. Thus,

	log(pot/pot-1)=0.404 + 0.527∙log(yulct/yulct-1) + (1 ─ 0.527)∙log(p_star/p_star-1) ─ 

(s.e.)            (0.055)    (0.088)                        
- 0.580*(log(pot-1) ─ 0.967∙log(yulct-1) ─  (1 ─ 0.967)∙log(p_star-1)) + 

                                (0.111)
+ 0.087∙dummy96 ─ 0. 078∙(dummy98+dummy03).
(0.043)                    (0.020)
	(T.16)


Miscellaneous

By definition, the wage-bill in the tradables sector (Wt) equals the product of twelve times the average monthly nominal wage, on the one hand, and tradables employment, on the other hand 
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Nominal output in the tradables sector (Ot) is, by definition, equal to real tradables output times the price of tradables output:
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Residual income in the tradables sector (YCt) equals, by definition, nominal output minus the wage-bill:
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1.2. The private services, non-tradables sector (n-sector: E + G + H + I + J + K + O)

First, we will deal with demand for output from the non-tradables sector. Next, we will analyse the supply side of the non-tradables sector. Subsequently, we will pay attention to price formation in the non-tradables sector. Some equations concerning the income distribution in the non-tradables sector will close this section.

Demand

Analogous to the tradables-sector, final demand for output from the non-tradables-sector (fdon) depends on real consumption of households (cons), real government non-wage expenditure (genw/pog) and private capital investment (i):
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coefonc = 0.506

coefong = 0.197

coefoni = 0.180

The parameters coefoij indicates the marginal impact of j-spending (j = c, i, g) on the output of the i-sector (i = a, c, g, n or t). The values of these parameters have been taken from input-output tables for the Latvian economy, which, admittedly, go back as far as 1998 (for methodology of calculating fdon weights please refer to Box 1).
Total demand for non-tradables output (ond) is supposed to be positively dependent on final domestic demand (fdon) for non-tradables output. Moreover, in the short run, it also depends on price-competitiveness of the sector, as indicated by the one-year-lagged ratio of the price of non-tradables (pon) to the price of consumption (pon/pcons). In the long run, the relation between non-tradables output and final domestic demand is proportionate. Finally, it turned out to be necessary to insert a dummy variable for the years 1997/1998/1999. Therefore,

	log(ond/ ond-1) = log(fdon/fdon-1)  ─ 0.2log[(pon-1/pcons-1)/ (pon-2/pcons-2)]  ─
(s.e.)
-0.01∙[log(ond-1) ─ log(fdon-1)] + 0.039(dummy00-dummy02)

                                                    (0.017)
+0.019(dummy03+dummy04+dummy05+dummy06)
 (0.012)
	(N.2)


Supply

The price of capital in the non tradables-sector equals the sum of the capital depreciation rate (deprat) and the average real interest rate on long-run credits, times the price of investment (pi). We abstract from a risk premium. Thus,
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	(N.3)


In the short run, the (average monthly) real consumer wage in the non-tradables sector (wnc) depends positively on labour productivity in the non-tradables-sector, as well as on the real consumer wage in the tradables sector. In the long run, the real consumer wage in the non-tradables-sector follows sectoral labour productivity. Insertion of a dummy variable concerning for 1997 turned out to be inevitable

	log(wnc/wnc-1) = ─  0.354 + 0.393∙log(prodn/prodn-1)  + 0.7∙log(wtc/wtc-1) ─ 

(s.e.)                    (0.034)     (0.523)                                 
0.1∙[log(wnc-1)-log(prodn-1)] ─ 0.129 ∙ dummy097.
                                                (0.053)

	(N.4)


The (average monthly) nominal wage in the non-tradables sector (wn) is, by definition, equal to the real (average monthly) consumer wage times the price of consumption:

	wn ≡ wnc∙pcons.
	(N.5)


The desired stock of physical capital in the non-tradables-sector (knd) moves in line with demand-determined non-tradables output (ond), but it hinges negatively on the real price of capital in the non-tradables-sector (pkn/pon). Furthermore, dummy variables for the years 1996/1997/1998 had to be included. Hence,

	log(knd) = 0.661 + log(ond) ─ 0.8 (pkn/pon) ─

(s.e.)       (0.011)
0.123∙(dummy96 + dummy97 + dummy98).
(0.020)

	(N.6)


The actual capital stock in the non-tradables-sector (kn) follows from a standard capital accumulation function:
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Short-run investment growth in the non-tradables-sector depends negatively on one-period-lagged investment growth in the sector. In the long run, sectoral investment obeys the Harrod-Domar condition for steady growth. Meanwhile, inserting a dummy for the years 1998 and the years 2005/2006 turned out to be necessary. 
	log(in/in-1) = 0.242 ─ 0.587∙log(in-1/in-2) ─ 0.2∙[log(in-2) ─ log(0.12 knd-2)] +

(s.e.)          (0.022)     (0.087)                    
0.396∙dummy98  + 0.114∙( dummy05 + dummy06) .
(0.048)                (0.036)
	(N.8)

	Employment in the non-tradables sector moves in line with (demand-determined) non-tradables output, but it hinges negatively on the real producer wage. The trend variable refers to labour-augmenting or Harrod-neutral technological progress. Moreover, the insertion of a dummy variable for the years 1995-2000 turned out to be necessary:

log(ℓn) = ─3.328 + log(ond) ─ 0.8∙[log(wn /pon) ─ 0.04t] ─ 

(s.e.)        (0.014)           
0.04t + 0.084∙ (dummy95 + dummy 96 + dummy 97 + dummy 98 + dummy99 + dummy00)
           (0.020)
	(N.9)


Output in the non-tradables sector follows from a constant-returns-to-scale constant elasticity of substitution (CES) production function, with physical capital and labour as arguments. Note that one can immediately see from equations (N.6) and (N.9) that the elasticity of factor substitution is supposed to be equal to 0.8:

	log(on) = 0.929 + 0.355∙log(kn) + (1 ─ 0.355)∙(log(ℓt) + 0.04t) + 

(s.e.)     (0.143)    (0.068)
0.058∙(dummy05 + dummy06).
(0.020)
	(N.10)


Labour productivity in the non-tradables-sector (prodt) is, by definition, equal to the quotient of real non-tradables output and non-tradables employment:
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Price formation

In the short run, the price of non-tradables output hinges positively on unit labour costs and is also affected by the sectoral “output gap”. It proved to be necessary to insert a dummy variable for the years 1997, as well as for the years 2000-2002. Thus,

	log(pon/pon-1)=0.014 + 0.740∙log(yulcn/yulcn-1) + 0.06*log(fdon/on) – 

(s.e.)             
- 0.076dummy97 + 0.059(dummy00+dummy01+dummy02)

 (0.031)                (0.018)

	(N.12)


Miscellaneous

By definition, the wage-bill in the non-tradables sector (Wn) equals the product of twelve times the average monthly nominal wage, on the one hand, and non-tradables employment, on the other hand 
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Nominal output in the non-tradables sector (On) is, by definition, equal to real tradables output times the price of non-tradables output:
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Residual income in the non-tradables sector (YCn) equals, by definition, nominal output minus the wage-bill:
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1.3. The construction sector (c-sector: F)

First, we will deal with demand for goods produced by the construction sector. Next, we will analyse the supply side of the construction sector. Subsequently, we will pay attention to price formation in the construction sector. Some equations concerning the income distribution in the construction sector will close this section.

Demand

Analogous to the previous sectors, final demand for output from the construction sector (fdoc) depends on real consumption of households (cons), real government non-wage expenditure (genw/pog) and private capital investment (i):
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	(C.1)


coefocc = 0.020

coefocg = 0.023

coefoci = 0.306

The parameters coefoij indicates the marginal impact of j-spending (j = c, i, g) on the output of the i-sector (i = a, c, g, n or t). The values of these parameters have been taken from input-output tables for the Latvian economy, which, admittedly, go back as far as 1998 (for methodology of calculating fdoc weights please refer to Box 1).
In the short run, total demand for construction output (ocd) is supposed to be positively dependent on final domestic demand (fdoc) for construction goods. Moreover, in the short run, it also depends on the sectoral price-competitiveness, as indicated by the one-period-lagged ratio of the price of construction (poc) to the price of consumption (poc/pcons). In the long run, the relation between construction output and final domestic demand is proportionate. Finally, it proved to be necessary to insert a dummy variable for the years 1998 and 2000. Therefore,

	log(ocd/ ocd-1) = -0.242 + 0.473∙log(fdoc/fdoc-1)  ─ 

(s.e.)                (0.022)     (0.117)
0.719∙log[(poc-1/pcons-1)/ (poc-2/pcons-2)]  ─

(0.121)
0.5∙[log(ocd-1) ─ log(fdoc-1)] + 0.142∙(dummy98 + dummy00)
                                               (0.025)
	(C.2)


Supply

The price of capital in the construction-sector equals the sum of the capital depreciation rate (deprat) and the average real interest rate on long-run credits, times the price of investment (pi). We abstract from a risk premium. Thus,
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	(C.3)


In the short run, the (average monthly) real consumer wage in the construction sector (wcc) depends positively on labour productivity in the construction sector, as well as on the real consumer wage in the tradables sector. In the long run, the real consumer wage in the construction sector follows the sectoral labour productivity. Insertion of dummy variables concerning the years 1996, 2000 and 2005 turned out to be inevitable

	log(wcc/wcc-1) = ─0.133 + 0.8∙log(prodc/prodc-1)  + 

(s.e.)                    (0.028)   
(1 ─ 0.8)∙log(wtc/wtc-1) ─  0.05∙[log(wcc-1) ─ log(prodc-1)] ─

0.208∙dummy96 ─ 0.232∙dummy00 + 0.485∙dummy05.

(0.083)                 (0.083)                (0.083)
	(C.4)


The (average monthly) nominal wage in the construction sector (wc) is, by definition, equal to the real (average monthly) consumer wage times the price of consumption:

	wc ≡ wcc∙pcons.
	(C.5)


The desired stock of physical capital in the construction sector (kcd) moves in line with demand-determined construction output (ond), but it depends negatively on the real price of capital in the construction sector (pkc/poc). Furthermore, dummy variables for 1996 and the years 2003/ 2004/2005 had to be included. Hence,

	log(kcd) = 0.567 + log(ocd) ─ 0.225 (pkc/poc) ─

(s.e.)       (0.007)
0.052∙(dummy96 + dummy03 + dummy04 +dummy05 ).
(0.011)

	(C.6)


The actual capital stock in the construction sector (kc) follows from a standard capital accumulation function:
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Short-run investment growth in the construction sector depends negatively on one-period-lagged investment growth in the sector. In the long run, investment obeys the Harrod-Domar condition for steady growth. Meanwhile, inserting a dummy variable for the years 1999 ─ 2003 proved to be necessary. 

	log(ic/ic-1)=0.551 ─ 0.357∙log(ic-1/ic-2) ─ 0.95∙[log(ic-2) ─ log(0.12 kcd-2)] ─

(s.e.)        (0.037)    (0.145)
0.245∙(dummy99 + dummy00 + dummy01 + dummy02 + dummy03).
(0.041)

	(C.8)

	Employment in the construction sector moves in line with (demand-determined) construction output, but it depends negatively on the real producer wage. The trend variable refers to labour-augmenting or Harrod-neutral technological progress. Moreover, the insertion of a dummy variables for the years 2004/2005/2006 was inevitable. 
log(ℓc) = ─1.777 + log(ocd) ─ 0.225∙[log(wc /poc) ─ 0.04t] ─ 

(s.e.)         (0.024)           

0.04t  + 0.172∙ (dummy 04 + dummy05 + dummy06).

             (0.049)
	(C.9)


Output in the construction sector follows from a constant-returns-to-scale, constant elasticity of substitution (CES) production function, with physical capital and labour as arguments. Note that one can immediately see from equations (C.6) and (C.9) that the elasticity of factor substitution is supposed to be equal to 0.225:

	log(oc) = 0.236 + 0.598∙log(kc) + (1 ─ 0.598)∙(log(ℓc) + 0.04t) ─ 

(s.e.)      (0.133)   (0.078)
0.075∙dummy01.
(0.028)

	(C.10)


Labour productivity in the construction sector (prodc) is, by definition, equal to the quotient of real construction output and construction employment:
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Price formation

In the short run, the price of construction output hinges positively on unit labour costs and on the sectoral “output gap”. It proved to be necessary to insert dummy variables for the years 1998, as well as for the years 2001/2002/2003. Thus,

	log(poc/poc-1)=0.149log(yulcc/yulcc-1)+0.040log(fdoc-1/oc-1)+ 

(s.e.)             (0.066)                           
+ 0.055log(fdoc-2/oc-2) + 0.255dummy98 - 0.119dummy01 

                                     (0.001)                  (0.007)

	(C.12)


Miscellaneous

By definition, the wage-bill in the construction sector (Wc) equals the product of twelve times the average monthly nominal wage, on the one hand, and construction employment, on the other hand 
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Nominal output in the construction sector (Oc) is, by definition, equal to real construction output times the price of construction output:
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Residual income in the construction sector (YCc) equals, by definition, nominal output minus the wage-bill:
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1.4. The agricultural sector (a-sector: A + B)

First, we will deal with demand for goods produced by the agricultural sector. Next, we will analyse the supply side of the agricultural sector. Subsequently, we will pay attention to price formation in the agricultural sector. Some equations concerning the income distribution in the agricultural sector will close this section.

Demand

Analogous to the previous sectors, final demand for output from the agricultural sector (fdoa) depends on real consumption of households (cons), real government non-wage expenditure (genw/pog) and private capital investment (i):
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	(A.1)


coefoac = 0.058

coefoag = 0.012

coefoai = 0.019

The parameters coefoij indicates the marginal impact of j-spending (j = c, i, g) on the output of the i-sector (i = a, c, g, n or t). The values of these parameters have been taken from input-output tables for the Latvian economy, which, admittedly, go back as far as 1998 (for methodology of calculating fdoa weights please refer to Box 1).
Total demand for agricultural output (oad) is supposed to be positively dependent on final domestic demand (fdoa) for agricultural goods. Moreover, in the short run, it also depends on the sector’s price-competitiveness, as indicated by the quotient of the price of agriculture (poa) to the price of consumption (poc/pcons). In the long run, the relation between agricultural output and final domestic demand is proportionate. Finally, it proved to be necessary to insert a dummy variable for the years 2000, 2005 and 2006. Therefore,

	log(oad/ oad-1) = -0.083 + log(fdoa/fdoa-1)  ─ 

(s.e.)                 (0.016)
0.350∙log[(poa/pcons)/ (poa-1/pcons-1)]  ─

(0.110)
0.5∙[log(ocd-1) ─ log(fdoc-1)] + 0.152∙(dummy00 ─  dummy05 ─ dummy06).
                                                (0.030)
	(A.2)


Supply

The price of capital in the agricultural sector equals the sum of the capital depreciation rate (deprat) and the average real interest rate on long-run credits, times the price of investment (pi). We abstract from a risk premium. Thus,
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	(A.3)


In the short run, the (average monthly) real consumer wage in the agricultural sector (wca) depends positively on labour productivity in the agricultural sector, as well as on the real consumer wage in the tradables sector. In the long run, the real consumer wage in the agricultural sector follows the sectoral labour productivity. Insertion of dummy variables concerning the years 1996, 2000 and 2005 turned out to be inevitable:
	log(wca/wca-1) = ─ 0.133 + 0.800∙log(proda/proda-1)  + 

(s.e.)                    (0.028)
(1 ─ 0.800)∙log(wtc/wtc-1) ─  0.05∙[log(wca-1) ─ log(proda-1)] ─

0.208∙dummy96 + 0.232∙dummy00 +0.485*dummy05 .
(0.083)                 (0.083)                 (0.083)
	(A.4)


The (average monthly) nominal wage in the construction sector (wa) is, by definition, equal to the real (average monthly) consumer wage times the price of consumption:

	wa ≡ wca∙pcons.
	(A.5)


The desired stock of physical capital in the agricultural sector (kad) moves in line with demand-determined agricultural output (oad), but it hinges negatively on the real price of capital in the agricultural sector (pka/poa). Furthermore, a dummy variable for the years 2005/2006 had to be included. Hence,

	log(kad) = 0.423 + log(oad) ─ 0.35 (pka/poa) +

(s.e.)        (0.034)
0.389∙(dummy05 + dummy06 ).
(0.080)

	(A.6)


The actual capital stock in the agricultural sector (ka) follows from a standard capital accumulation function:
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Short-run investment growth in the agricultural sector depends negatively on one-period-lagged investment growth in the sector. In the long run, investment obeys the Harrod-Domar condition for steady growth. Meanwhile, inserting a dummy for the years 1997, 1999 and 2001 turned out to be necessary. 

	log(ia/ia-1)=0.448 ─ 0.212∙log(ia-1/ia-2) ─ 0.267∙[log(ia-2) ─ log(0.12 kad-2)] ─

(s.e.)        (0.034)    (0.093)                       
0.662∙dummy97 ─ 1.011∙ dummy99 ─ 0.610∙ dummy01.
(0.087)                 (0.099)                 (0.093)
	(A.8)


Employment in the agricultural sector moves in line with (demand-determined) agricultural output, but it depends negatively on the real producer wage. The trend variable refers to labour-augmenting or Harrod-neutral technological progress. Moreover, the insertion of dummy variables for the years 1997/1998/1999 and 2000 was inevitable. 
	log(ℓa) = ─ 1.447 + log(oad) ─ 0.35∙[log(wa /poa) ─ 0.04t] ─ 

(s.e.)        (0.018)                       
0.04t + 0.258∙ (dummy 97 + dummy98 + dummy99) ─ 0.132∙dummy00.
            (0.034)                                                            (0.053)
	(A.9)


Output in the agricultural sector follows from a constant-returns-to-scale, constant elasticity of substitution (CES) production function, with physical capital and labour as arguments. Note that one can immediately see from equations (A.6) and (A.9) that the elasticity of factor substitution is supposed to be equal to 0.35:

	log(oa) = -0.222 + 0.526∙log(ka) + (1 ─ 0.526)∙(log(ℓa) + 0.04t) + 

(s.e.)        (0.021)    (0.041)

0.183(dummy00 + dummy01 + dummy02) +

(0.020)
0.127(dummy03 + dummy04) + 0.099∙dummy06.
(0.023)                                     (0.033)
	(A.10)


Labour productivity in the agricultural sector (proda) is, by definition, equal to the quotient of agricultural output and agricultural employment:
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Price formation

The price of agricultural output hinges positively on unit labour costs and on the sectoral “output gap”. It proved to be necessary to insert dummy variables for the years 1997/1998/1999, as well as for the years 2005/2006. Thus,

	log(poa/poa-1)=0.149log(yulca/yulca-1) + 0.07log(fdoa-1/oa-1) + log(fdoa-2/oa-2)
(s.e.)                                        
+0.249dummy97 + 0.198dummy00 + 0.139(dummy04-dummy05) + 

(0.036)                   (0.036)                  (0.025)
+ 0.115(dummy99-dummy98)

   (0.036)

	(A.12)


Miscellaneous

By definition, the wage-bill in the agricultural sector (Wa) equals the product of twelve times the average monthly nominal wage, on the one hand, and construction employment, on the other hand 
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Nominal output in the agricultural sector (Oa) is, by definition, equal to real construction output times the price of construction output:
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Residual income in the agricultural sector (YCa) equals, by definition, nominal output minus the wage-bill:
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1.5. Government, public services sector (G-sector: L+M+N)

Two components of nominal output in the G-sector (Og) are distinguished: wage element of output (Wg) and non-wage element of output, which is approximated by government intermediate consumption (GINTCONS), modelled in the fiscal block of the model:

	Og = Wg + GINTCONS
	(G.1)


The average monthly real consumer wage in the government sector (wcg) depends positively on average wages in manufacturing, but in the long run real consumer wage in the government sector grows proportionally with wages in manufacturing:
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                                                  (0.043)
	(G.2)


We treat employment in government sector as a policy variable and leave it exogenous. For the future, unchanged employment in G-sector at the level of year 2006 is assumed.

Real wage bill in the government sector (wg) is defined as the real average monthly consumer wage multiplied by the number of the employed and 12 months, while nominal wage bill (Wg) and average monthly nominal wage (Wcg) is obtained by multiplying the respective real values by consumption deflator:
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Output deflator in government sector (pog) is determined by nominal average wage dynamics:
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	(G.6)


Real investment by the G-sector (ig) is assumed to be a function of the gross fixed capital formation financed from the budget (GGFCF), which is determined in the fiscal block of the model. In the long run, ig is proportional to GGFCF:
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                                                                (0.051)
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  (0.036)
	(G.7)


Where GGFCF is expressed in nominal terms, but pi is economy-wide investment deflator. 

Real fixed capital stock in G-sector is determined following standard capital accumulation formula:
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	(G.8)


Finally, real output in government sector (og) is by definition the quotient of nominal output and output deflator:
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1.6. GDP at basic prices

Nominal and real gross domestic product at basic prices (GDPbp and gdpbp) is obtained by summing up sectoral outputs at current and constant prices, respectively. GDP deflator is calculated from the ratio of nominal to real GDP:
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	GDP.2
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To conclude the description of the production block of the model, table A.1 summarises parameters of key equations determining production in manufacturing, private services, construction and agriculture: 

Table A.1: Key equations characterising production side of the model
	Sector
	Equation, parameter

	
	Demand for capital

Equation: 
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i = t, n, c, g

	Manufacturing
	c1t = 0.682; c2t = -0.225

	Private services
	c1n = 0.661; c2n = -0.800

	Construction
	c1c = 0.566; c2c = -0.225

	Agriculture
	c1a = 0.423; c2a = -0.350

	
	Investment

Equation: 
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i = t, n, c, g

	Manufacturing
	c1t =0.579; c2t = -0.837; c3t = -0.990

	Private services
	c1n =0.242; c2n =-0.587; c3n = -0.200 

	Construction
	c1c =0.551; c2c =-0.357;  c3c =-0.950

	Agriculture
	c1a =0.448; c2a =-0.212; c3a =-0.267  

	
	Demand for labour 

Equation: 
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i = t, n, c, g

	Manufacturing
	c1t = 0.682; c2t = -0.225

	Private services
	c1n = 0.661; c2n = -0.800

	Construction
	c1c = 0.566; c2c = -0.225

	Agriculture
	c1a = 0.423; c2a = -0.350

	
	Output 

Equation: 
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i = t, n, c, g

	Manufacturing
	c1t =0.061; c2t = 0.637

	Private services
	c1n = 0.929; c2n = 0.355

	Construction
	c1c = 0.236; c2c = 0.598

	Agriculture
	c1a = -0.222; c2a = 0.526


2. Labour supply

This section describes determination of labour supply and unemployment rate in the model. 

Labour force lf by definition equals the product of labour force participation rate lfpr (measured in per cent) and working-age population aged 15-74 (n):
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	(L.1)


The labour force participation rate follows exogenous trend and converges to 70% in the long run. For the number of working-age population, we use official Eurostat population projections (baseline scenario) up to year 2052. 

Total employment (l) is a sum of employment (li) in each of i-sector (i = A(griculture), C(onstruction), G(overnment), N(on-tradables) and T(radables)):
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	(L.2)


Number of unemployed (u) is the difference between labour force (lf) and total employment (l). To get unemployment rate (ur), number of unemployed (u) is divided by labour force (lf) and multiplied by 100 to get percentage rate:
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By definition, labour productivity across the economy (lprod) is a quotient of gross value added at constant prices (gdpbp) and total employment (l):
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3. Demand side
This section presents the way private and public consumption, total investment, stock changes and net exports are modelled. 

Real private consumption (cons) is supposed to depend positively on real disposable income (ypd) in the short run. In the long run, private consumption is proportional to real disposable income. No wealth effect is included in the consumption equation: 

	
[image: image60.wmf]log(cons / cons-1) = 1.534 * log(ypd / ypd-1) – 0.250 * (log(cons-1) – log(ypd-1))
(s.e.)                           (0.112)
 + 0.064*(dummy06 + dummy04 – dummy05 – dummy97) + 0.085 * dummy00
    (0.007)                                                                            (0.000)
	(D.1)


Nominal private consumption (CONS) is obtained by multiplying real consumption by private consumption deflator. Private consumption deflator in the short run depends positively on GDP deflator and is also affected by foreign price growth; in the long run, private consumption is affected by both GDP deflator the foreign inflation, the sum of coefficients being restricted to 1:
	CONS ( cons * pcons
	(D.2)
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	(D.3)


Nominal public consumption (GCONS) is calculated as a sum of non-wage public consumption (GEnw) and a wage bill in the government sector (Wg), both at current prices. Real non-wage public consumption (GEnw / pog) is assumed to depend positively on GDP, but in the long run it is proportional to GDP. Then we divide nominal public consumption (GCONS) by the deflator of a gross value added in the government sector (pog) to get public consumption at constant prices (gcons):

	GCONS = GEnw + Wg
	(D.4)
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The way real investment by sectors is modelled is described in section 2. Next five equations express nominal gross 
[image: image69.wmf]fixed capital formation in each of ith-sector (i = A(griculture), C(onstruction), G(overnment), N(on-tradables) and T(radables)) as a product of a real gross fixed capital formation in i-sector and investment deflator (pi). Investment deflators by sector are not modelled; we use the economy-wide investment deflator in all sectors of the economy:
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Investment deflator in the short run is assumed to be a positive function of GDP deflator (pgdpbp), but in the long run investment deflator fully adjusts to GDP deflator: 
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Then we sum up nominal gross fixed capital formation in each of the sectors sector to get total nominal gross fixed capital formation (I), which is then divided by investment deflator (pi) to get real gross fixed capital formation (i):
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Stock changes are modelled explicitly. Changes in the nominal stock/output ratio in tradables-sector ((St/Ot) depend negatively on the real interest rate (nominal interest rate rcavlr (measured in per cent) minus growth of GDP deflator) and on the stock/output ratio in the previous period:
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From equation (D.15) it follows that in the long run, the stock/output ratio converges to:
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To get a real change in inventories (dst), we divide change in inventories at current prices (dSt), which is the first difference of the stock of inventories (St), by its deflator (pds), which is set to follow GDP deflator:
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Real gross domestic product at market prices (gdpm) is determined in income distribution block of the model (please refer to equation (M.1)), while real net exports (nx) is calculated as the difference between a gross domestic product at market prices and the remaining expenditure components - private consumption (cons), government consumption (gcons), gross fixed capital formation (i) and change in inventories (dst), since exports and imports are not modelled explicitly in the model. Nominal net exports (NX) are calculated in the same vein but with the nominal components:
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As the next step, both real and nominal GDP at market prices (gdpe and GDPe, respectively) on expenditure basis are calculated according to Keynesian formula:
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Next, to calculate deflator of the gross domestic product (pgdpe), we divide real gross domestic product (gdpe) by its nominal value (GDPe):
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By definition, a ratio of net exports to gross domestic product (nxr) is a quotient of net exports (NX) and gross domestic product at market prices (GDPe), multiplied by 100 to get percentage rate:
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Finally, real gross domestic absorption (gda) is the sum of private consumption (cons), government consumption (gcons), gross fixed capital formation (i) and change in inventories (dst):
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4. Fiscal block

Government revenues (GREV) and expenditures (GEXP) are modelled at a relatively high disaggregation degree, which was done to allow for various policy experiments. Current version of the model, however, assumes no policy change, i.e., we assume unchanged implicit rates for all basic revenue and expenditure categories. The fiscal policy rule, that ensures balanced budget in the long run, was implemented via endogenising two implicit rates: on the revenue side, direct tax rate was calibrated to adjust to the budget balance, whereas on the expenditure side, we endogenise implicit rate of government intermediate consumption. Thus, the implicit direct tax rate increases (decreases), when the budget is in deficit (surplus); the opposite is true for the government intermediate consumption as a ratio to nominal GDP. 

4.1. Budget revenues

Budget revenues are disaggregated into four categories

· Revenues from direct taxes (GTAXDIRrec)

· Social revenues (GSOCrec)

· Social contributions paid by employer (GSOCErec)

· Revenues from indirect taxes (GINDTAXrec)

· Other revenues (GREVOT) 

Revenues from direct taxes. As mentioned above, the direct tax rate was used in the model as one of the fiscal policy instruments that brings budget to balance in the long run. We use adjustment of implicit direct tax rate to the budget balance similar to that used by Beņkovskis and Stikuts (2006): 

	rgtaxdirrec = rgtaxdirrec-1 ─  0.1 * dummyfiscal * glendr * 0.01
	(F.1)


Where rgtaxdirrec is implicit direct tax rate, glendr is government net lending, expressed in per cent of GDP, but dummyfiscal – dummy variable which is equal to 1 from the year 2021 and is zero otherwise.. 

Nominal wage bill in the economy (W) is used as the base for direct taxes: 

	GTAXDIRrec = rgtaxdirrec-1 * W
	(F.2)


Revenues from social contributions. Implicit rate of social contributions (rgsocrec) is assumed to remain constant and, analogous to the way direct taxes are modelled, nominal wage bill in the economy is used as a proxy for the base for social contributions:

	rgsocrec = GSOCrec / W

GSOCrec = rgsocrec -1 * W
	(F.3)


Within social revenues, social contributions paid by employer (GSOCErec) are separated and used in the model in determination of private disposable income (see equation M.20). An unchanged implicit rate of social contributions paid by employers (rgsocerec) is assumed: 

	rgsocerec = GSOCErec / W

GSOCErec = rgsocerec -1 * W
	(F.4a)

(F.4b)


Revenues from indirect taxes and other revenues. Similar to social contributions, we assume a constant implicit rate for indirect taxes (rgindtaxrec) and other revenues (rgrevoth); tax base for indirect taxes is approximated by private consumption (CONS), while other revenues are linked to nominal GDP at basic prices (GDPBP):

	rgindtaxrec = GINDTAXrec / CONS

GINDTAXrec = rgindtaxrec -1 * CONS
	(F.5a)

(F.5b)

	rgrevoth = GREVoth / GDPBP

GREVoth = rgrevoth -1 * GDPBP
	(F.6a)

(F.6b)


Finally, all revenue components are aggregated into total budget revenues (GREV):

	GREV ( GTAXDIRrec + GSOCrec + GINDTAXrec + GREVOT
	(F.7)


4.2. Budget expenditures

Budget expenditures are disaggregated into following categories:

· Current expenditures (GCUREXP):

· Current transfers (GCURTR)

· Social payments (GSOCpay)

· Unemployment benefits (GUBEN)

· Old-age pensions (GOLDAGE)

· Other social payments (GSOCOTHpay)

· Subsidies (GSUBSpay)

· Other current transfers (GCURTROTHpay)

· Interest payments (GINTpay)

· Intermediate consumption (GINTCONS)

· Labour remuneration (Wg)

· Capital expenditures (GCAPEXP):
· Investment (GGFCF)

· Capital transfers (GCAPTRpay)

Unemployment benefits. It is assumed that unemployment benefit expenditures per unemployed (rguben) are indexed with average nominal wage rises in the economy (Wav):
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	(F.8a)

(F.8b)


Old-age pensions. Similarly to unemployment benefits, average old-age pension expenditures (rgoldage) are indexed with average nominal wage growth in the economy. A somewhat simplified approach was chosen to modelling the number of old-age pension recipients, as no differentiation is made between men and women retirement age, instead it is assumed that the number of pensioners is equal to population aged 65 years and older (n65old). 
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	(F.9a)

(F.9b)


Other social payments, subsidies, other current transfers. Other social payments payable (GSOCOTHpay), subsidies payable (GSUBSpay) and other current transfers payable (GCURTROTHpay) are assumed to remain unchanged as the ratio to nominal GDP:

	rgsocothpay = GSOCOTHpay / GDPbp
GSOCOTHpay = rgsocothpay-1 * GDPbp
	(F.10a)

(F.10b)

	rgsubspay = GSUBSpay / GDPbp
GSUBSpay = rgsubspay-1 * GDPbp
	(F.11a)

(F.11b)

	rgcurtrothpay = GCURTROTHpay / GDPbp
GCURTROTHpay = rgcurtrothpay -1 * GDPbp
	(F.12a)

(F.12b)


Interest payments from the budget. Interest payments (GINTpay) are modelled as a function of the previous period gross government consolidated debt (GND). Inclusion of dummies for the years 1997-1999 in the equation proved to be necessary:

	GINTpay = 38.591 + 0.012 * GND-1 – 13.357 * (dummy97 + dummy98 + dummy99)

(s.e.)         (3.686)     (0.004)               (2.720)
	(F.13)


Government intermediate consumption. The ratio of government intermediate consumption to nominal GDP (rgintcons) is assumed to adjust to the budget balance (glendr) to ensure balanced budget in the long run, i.e., the ratio increases when the budget is in surplus and goes down in deficit times. The fiscal policy rule was calibrated as follows: 

	rgintcons = rgintcons-1 + 0.5 * dummyfiscal * glendr * 0.01
	(F.14a)

	GINTCONS = rgintcons * GDPBP
	(F.14b)


Labour remuneration. Please see section 1.5 for description of Wg. 

Government investment. Government expenditures on gross fixed capital formation (GGFCF) are assumed to be proportional to nominal GDP and are adjusted with the deterministic terms (time trend and dummy variable for the year 1997):

	log(GGFCF) = -3.225 + log(GDPBP) – 3.733 / t + 1.396 * dummy97

(s.e.)                 (0.376)                           (1.689)       (0.533)
	(F.15)


Where t is a linear trend, equal 0 in 1995. 

Capital transfers. Government capital transfers payable (GCAPTRpay) are assumed to remain unchanged as a ratio to nominal GDP:

	rgcaptrpay = GCAPTRpay / GDPBP

GCAPTRpay = rgcaptrpay -1 * GDPBP
	(F.16a)

(F.16b)


Finally, aggregated budget expenditure positions are calculated:

	Government social payments (GSOCpay):

GSOCpay ( GUBEN + GOLDAGE + GSOCOTHpay
	(F.17)

	Government current transfers:

GCURTRpay ( GSOCpay + GSUBSpay + GCURTROTHpay
	(F.18)

	Government current expenditures:

GCUREXP (  GCURTRpay + GINTpay + GINTCONS + Wg
	(F.19)

	Government capital expenditures:

GCAPEXP ( GGFCF+ GCAPTRpay
	(F.20)

	Total government transfers (used in determination of private income YP)

GTR ( GCURTRpay + GCAPTRpay
	(F.21)

	Total expenditures (GEXP)

GEXP ( GCUREXP + GCAPEXP
	(F.22)


By definition, government net lending (GLEND) is equal to budget revenues less budget expenditures:

	GLEND ( GREV ─  GEXP 

glendr ( (GLEND / GDPe)*100
	(F.23a)

(F.23b)


Where glendr is government net lending in per cent of GDP at market prices (GDPe). 

Gross government consolidated debt (GND) is total of all government borrowing/lending over the course of years:

	GND = GND-1 ─  GLEND 
	(F.24)


5. Income side
According to national accounting definition, GDP at market prices is equal to GDP at basic prices plus taxes less subsidies on products. Thus, GDP at market prices (gdpm) is equal to GDP at basic prices (gdpbp), which is determined in the production block of the model (please refer to equation (GDP.1))., plus the indirect tax revenue (GINDTAXrec) at current prices less subsidies (GSUBSpay) at current prices. Indirect taxes at constant prices (gindtax) and subsidies at constant prices (gsubs) are obtained by deflating the respective nominal values with GPP deflator (pgdpbp). Then, the ratio of the nominal and real GDP at market prices is taken to arrive at the deflator of the gross domestic product at market prices (pgdpm):
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Nominal gross national income (GNP) is a sum of the nominal gross domestic product (GDPm) and (exogenous in the model) net income from abroad (YFN):
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	(M.4)


By definition, to get a real net income from abroad (yfn) we deflate nominal net income from abroad (YFN) by the deflator of the gross domestic product (pgdpm):
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Real gross national income at market prices (gnp) is a sum of the gross real domestic product at market prices (gdpm) and the real net income from abroad (yfn). Finally, by definition, deflator of the gross national income (pgnp) is a quotient of the nominal gross national income (GNP) and its real value (gnp):
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Nominal depreciation of the physical capital stock (DEP) is calculated as the product of the depreciation rate (deprat), deflator of the gross fixed capital formation (pi) and a sum of the gross fixed capital stock in all sectors:
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	(M.8)


Nominal net domestic income (NDP) is calculated by subtracting depreciation of the physical capital (DEP) and budget revenues from indirect taxes (GINDTAXrec), and adding budget expenditure on subsidies (GSUBSpay) to nominal gross domestic product at market prices (GDPm):
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	(M.9)


In turn, net nominal national income (NNP) is a sum of the net domestic income (NDP) and net income from abroad (YFN):
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Finally, nominal private sector income (YP) is defined as:
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Where GREVoth are “other budget revenues” (see eq. F.6b), GTR are government budget transfers (see eq. F.21) and GINTpay are interest payments from the budget (see eq. F.13).

Total nominal wage bill in the economy (W) is obtained by summing up wage bills across all sectors of the economy:
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	(M.12)


By definition, the average nominal monthly wage (Wav) in the economy equals the nominal annual wage bill (W) in the economy divided by total employment (l) and divided by 12. The real average monthly wage (wav) is then calculated by deflating average nominal monthly wage (Wav) by the private consumption deflator (pcons). In turn, the real wage bill in the economy (wb) is a quotient of the nominal wage bill (W) and the private consumption deflator (pcons):
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Unit labour cost (ulc) in the economy, by definition, equals to the total nominal wage bill in the economy (W) divided by the real gross value added (gdpbp) in the economy:
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Total nominal profits in the economy (PROF) is the difference between nominal net domestic income (NDP) and total wage bill (W). At the same time, amount of undistributed profits (UPROF) is recovered from the product of total profits and (exogenous) share of undistributed profits in operating surplus (uprofr):  
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Personal sector income (YPER) equals income of the private sector (YP) less undistributed profits (UPROF). In turn, nominal disposable income (YPD) is obtained by subtracting from YPER government revenues from direct taxes (GTAXDIRrec), and revenue form social contributions paid by employees (GSOCrec – GSOCErec). Real private disposable income (ypd) is obtained by deflating the value at current prices by personal consumption deflator:  

	
[image: image113.wmf]UPROF

YP

YPER

-

º


	(M.19)

	
[image: image114.wmf]rec

rec

rec

GSOCE

GSOC

GTAXDIR

YPER

YPD

+

-

-

º


	(M.20)

	
[image: image115.wmf]cons

p

YPD

ypd

º


	(M.21)


Private savings at current prices (S) is the difference between nominal disposable income and nominal private consumption (CONS). In turn, a saving rate (sr) is the quotient of nominal savings and nominal GDP at market prices (GDPm), multiplied by 100 to get percentage rate: 
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6. Long run properties of the model
This section briefly describes the long run stability of the model. 

The model was tested for stability over a “very long run” – 900 periods into the future. It should be born in mind that the obtained results are just outcomes of a technical exercise, which demonstrates the long-run properties of the model, and these results should not be treated as economic forecasts. The obtained long-term results might seem questionable; however, sensitivity analysis showed that the estimated medium-term impact of the EU funds is not very sensitive to the long-term structure of GDP.  
In the steady state, all real economic variables grow at the rate of ( + n, where ( is the rate of technological progress and n is growth rate of the labour force. For the purposes of model long-run testing, n was assumed to be 0 after 2052
, so basically the growth of all real variables should converge to ( in the steady state, which is set to be close to 4% (
[image: image118.wmf](

)

(

)

{

}

%

100

*

1

04

.

0

exp

-

=

g

). All nominal variables grow at the rate of ( + (, where base inflation ( was set to 4%. 

Figure A.2 shows the convergence paths for the shares of nominal private consumption, government consumption, investment, stock changes and net exports in nominal GDP at market prices:

Figure A.2: Long-term structure of GDP – Expenditure side, %
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According to the results, the share of nominal private consumption in GDP remains at approximately the current level and converges to 65%; the share of government consumption also stays at approximately the levels observed recently (17%), while the share of investment increases and converges to approximately 40%. Net exports converge to a negative value, amounting to about 27% deficit. 

Figure A.3 shows the long run GDP structure from production side: 

Figure A.3: Long-term structure of GDP – Production side, %
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The results suggest that the share of manufacturing in GDP increases and converges to around 23% of GDP. The share of private services converges to around 60% remaining roughly at the currently observed level, while the share of construction goes down from the recently achieved peak levels to around 6%. The share of public services slightly declines, reaching 10% of GDP, while the share of agriculture slips below the current level to around 1%. 
Annex 1.1: List of model variables
	Variable
	Type
	Description 

	 ASTOCKDOM
	Endog
	Stock of infractructure in absence of EU funds

	 ASTOCKEUA
	Endog
	Stock of infrastructure A-sector, domestic+EU

	 ASTOCKEUC
	Endog
	Stock of infrastructure in C-sector, domestic+EU

	 ASTOCKEUCOMM
	Endog
	Stock of common infrastructure, domestic+EU

	 ASTOCKEUG
	Endog
	Stock of infrastructure in G-sector, domestic+EU

	 ASTOCKEUN
	Endog
	Stock of infrastructure in N-sector, domestic+EU

	 ASTOCKEUT
	Endog
	Stock of infrastructure in T-sector, domestic+EU

	 ASTOCKRELA
	Endog
	Ratio of infrastructure stocks in A-sector

	 ASTOCKRELC
	Endog
	Ratio of infrastructure stocks in C-sector

	 ASTOCKRELCOMM
	Endog
	Ratio of infrastructure stock, common

	 ASTOCKRELG
	Endog
	Ratio of infrastructure stocks in G-sector

	 ASTOCKRELN
	Endog
	Ratio of infrastructure stocks in N-sector

	 ASTOCKRELT
	Endog
	Ratio of infrastructure stocks in T-sector

	
	
	

	 CONS
	Endog
	Private consumption, constant prices

	 CONSG
	Endog
	Public consumption, constant prices

	 CONSGV
	Endog
	Public consumption, current prices

	 CONSV
	Endog
	Private consumption, current prices

	
	
	

	 DEP
	Endog
	Depreciation of physical capital, current prices

	 DEPRAT
	Exog
	Depreciation rate of physical capital

	 DS
	Endog
	Changes in inventories (p52), constant prices

	 DSV
	Endog
	Changes in inventories (p52), current prices

	 DU00
	Exog
	Dummy variable for year 2000

	 DU01
	Exog
	Dummy variable for year 2001

	 DU02
	Exog
	Dummy variable for year 2002

	 DU03
	Exog
	Dummy variable for year 2003

	 DU04
	Exog
	Dummy variable for year 2004

	 DU05
	Exog
	Dummy variable for year 2005

	 DU06
	Exog
	Dummy variable for year 2006

	 DU95
	Exog
	Dummy variable for year 1995

	 DU96
	Exog
	Dummy variable for year 1996

	 DU97
	Exog
	Dummy variable for year 1997

	 DU98
	Exog
	Dummy variable for year 1998

	 DU99
	Exog
	Dummy variable for year 1999

	 DU_CROUT
	Exog
	Degree of crowding out of private investment, due to EU funds

	 DU_ELAST
	Exog
	Output elasticity of public infrastructure

	 DU_FISCAL
	Exog
	Dummy variable for fiscal policy rule; 0 in 1995 - 2020, 1 otherwise

	 DU_KEYN
	Exog
	Dummy variable for estimating Keynesian impact of the EU funds

	
	
	

	 FDOA
	Endog
	Domestic absorption variable for A-sector, constant prices

	 FDOC
	Endog
	Domestic absorption variable for C-secotor, constant prices

	 FDON
	Endog
	Domestic absorption variable for N-secotor, constant prices

	 FDOT
	Endog
	Domestic absorption variable for T-secotor, constant prices

	 FSTOCKEUA
	Endog
	Stock of investments in technology A-sector, domestic+EU

	 FSTOCKEUC
	Endog
	Stock of investments in technology C-sector, domestic+EU

	 FSTOCKEUCOMM
	Endog
	Stock of investments in technology, common, domestic+EU

	 FSTOCKEUG
	Endog
	Stock of investments in technology G-sector, domestic+EU

	 FSTOCKEUN
	Endog
	Stock of investments in technology N-sector, domestic+EU

	 FSTOCKEUT
	Endog
	Stock of investments in technology T-sector, domestic+EU

	 FSTOCKRELA
	Endog
	Ratio of technology stocks in A-sector

	 FSTOCKRELC
	Endog
	Ratio of technology stocks in C-sector

	 FSTOCKRELCOMM
	Endog
	Ratio of technology stocks, common

	 FSTOCKRELG
	Endog
	Ratio of technology stocks in G-sector

	 FSTOCKRELN
	Endog
	Ratio of technology stocks in N-sector

	 FSTOCKRELT
	Endog
	Ratio of technology stocks in T-sector

	 FUNDS06_A_A1
	Exog
	A-type fund expenditures in A-sector, no-fund scenario, 1st planning period

	 FUNDS06_A_A2
	Exog
	A-type fund expenditures in A-sector, no-fund scenario, 2nd planning period

	 FUNDS06_A_C1
	Exog
	A-type fund expenditures in C-sector, no-fund scenario, 1st planning period

	 FUNDS06_A_C2
	Exog
	A-type fund expenditures in C-sector, no-fund scenario, 2nd planning period

	 FUNDS06_A_G1
	Exog
	A-type fund expenditures in G-sector, no-fund scenario, 1st planning period

	 FUNDS06_A_G2
	Exog
	A-type fund expenditures in G-sector, no-fund scenario, 2nd planning period

	 FUNDS06_A_N1
	Exog
	A-type fund expenditures in N-sector, no-fund scenario, 1st planning period

	 FUNDS06_A_N2
	Exog
	A-type fund expenditures in N-sector, no-fund scenario, 2nd planning period

	 FUNDS06_A_T1
	Exog
	A-type fund expenditures in T-sector, no-fund scenario, 1st planning period

	 FUNDS06_A_T2
	Exog
	A-type fund expenditures in T-sector, no-fund scenario, 2nd planning period

	 FUNDS06_F_A1
	Exog
	F-type fund expenditures in A-sector, no-fund scenario, 1st planning period

	 FUNDS06_F_A2
	Exog
	F-type fund expenditures in A-sector, no-fund scenario, 2nd planning period

	 FUNDS06_F_C1
	Exog
	F-type fund expenditures in C-sector, no-fund scenario, 1st planning period

	 FUNDS06_F_C2
	Exog
	F-type fund expenditures in C-sector, no-fund scenario, 2nd  planning period

	 FUNDS06_F_G1
	Exog
	F-type fund expenditures in G-sector, no-fund scenario, 1st planning period

	 FUNDS06_F_G2
	Exog
	F-type fund expenditures in G-sector, no-fund scenario, 2nd  planning period

	 FUNDS06_F_N1
	Exog
	F-type fund expenditures in N-sector, no-fund scenario, 1st planning period

	 FUNDS06_F_N2
	Exog
	F-type fund expenditures in N-sector, no-fund scenario, 2nd  planning period

	 FUNDS06_F_T1
	Exog
	F-type fund expenditures in T-sector, no-fund scenario, 1st planning period

	 FUNDS06_F_T2
	Exog
	F-type fund expenditures in T-sector, no-fund scenario, 2nd planning period

	 FUNDS06_K_A1
	Exog
	K-type fund expenditures in A-sector, no-fund scenario, 1st planning period

	 FUNDS06_K_A2
	Exog
	K-type fund expenditures in A-sector, no-fund scenario, 2nd planning period

	 FUNDS06_K_C1
	Exog
	K-type fund expenditures in C-sector, no-fund scenario, 1st planning period

	 FUNDS06_K_C2
	Exog
	K-type fund expenditures in C-sector, no-fund scenario, 2nd planning period

	 FUNDS06_K_G1
	Exog
	K-type fund expenditures in G-sector, no-fund scenario, 1st planning period

	 FUNDS06_K_G2
	Exog
	K-type fund expenditures in G-sector, no-fund scenario, 2nd planning period

	 FUNDS06_K_N1
	Exog
	K-type fund expenditures in N-sector, no-fund scenario, 1st planning period

	 FUNDS06_K_N2
	Exog
	K-type fund expenditures in N-sector, no-fund scenario, 2nd  planning period

	 FUNDS06_K_T1
	Exog
	K-type fund expenditures in T-sector, no-fund scenario, 1st planning period

	 FUNDS06_K_T2
	Exog
	K-type fund expenditures in T-sector, no-fund scenario, 2nd planning period

	 FUNDS06_L_A1
	Exog
	L-type fund expenditures in A-sector, no-fund scenario, 1st planning period

	 FUNDS06_L_A2
	Exog
	L-type fund expenditures in A-sector, no-fund scenario, 2nd planning period

	 FUNDS06_L_C1
	Exog
	L-type fund expenditures in C-sector, no-fund scenario, 1st planning period

	 FUNDS06_L_C2
	Exog
	L-type fund expenditures in C-sector, no-fund scenario, 2nd planning period

	 FUNDS06_L_G1
	Exog
	L-type fund expenditures in G-sector, no-fund scenario, 1st planning period

	 FUNDS06_L_G2
	Exog
	L-type fund expenditures in G-sector, no-fund scenario, 2nd planning period

	 FUNDS06_L_N1
	Exog
	L-type fund expenditures in N-sector, no-fund scenario, 1st planning period

	 FUNDS06_L_N2
	Exog
	L-type fund expenditures in N-sector, no-fund scenario, 2nd planning period

	 FUNDS06_L_T1
	Exog
	L-type fund expenditures in T-sector, no-fund scenario, 1st planning period

	 FUNDS06_L_T2
	Exog
	L-type fund expenditures in T-sector, no-fund scenario, 2nd planning period

	 FUNDS07_A_A1
	Exog
	A-type fund expenditures in A-sector, fund scenario, 1st planning period

	 FUNDS07_A_A2
	Exog
	A-type fund expenditures in A-sector, fund scenario, 2nd planning period

	 FUNDS07_A_C1
	Exog
	A-type fund expenditures in C-sector, fund scenario, 1st planning period

	 FUNDS07_A_C2
	Exog
	A-type fund expenditures in C-sector, fund scenario, 2nd planning period

	 FUNDS07_A_G1
	Exog
	A-type fund expenditures in G-sector, fund scenario, 1st planning period

	 FUNDS07_A_G2
	Exog
	A-type fund expenditures in G-sector, fund scenario, 2nd planning period

	 FUNDS07_A_N1
	Exog
	A-type fund expenditures in N-sector, fund scenario, 1st planning period

	 FUNDS07_A_N2
	Exog
	A-type fund expenditures in N-sector, fund scenario, 2nd planning period

	 FUNDS07_A_T1
	Exog
	A-type fund expenditures in T-sector, fund scenario, 1st planning period

	 FUNDS07_A_T2
	Exog
	A-type fund expenditures in T-sector, fund scenario, 2nd planning period

	 FUNDS07_F_A1
	Exog
	F-type fund expenditures in A-sector, fund scenario, 1st planning period

	 FUNDS07_F_A2
	Exog
	F-type fund expenditures in A-sector, fund scenario, 2nd planning period

	 FUNDS07_F_C1
	Exog
	F-type fund expenditures in C-sector, fund scenario, 1st planning period

	 FUNDS07_F_C2
	Exog
	F-type fund expenditures in C-sector, fund scenario, 2nd planning period

	 FUNDS07_F_G1
	Exog
	F-type fund expenditures in G-sector, fund scenario, 2nd planning period

	 FUNDS07_F_G2
	Exog
	F-type fund expenditures in G-sector, fund scenario, 2nd planning period

	 FUNDS07_F_N1
	Exog
	F-type fund expenditures in N-sector, fund scenario, 1st planning period

	 FUNDS07_F_N2
	Exog
	F-type fund expenditures in N-sector, fund scenario, 2nd planning period

	 FUNDS07_F_T1
	Exog
	F-type fund expenditures in T-sector, fund scenario, 1st planning period

	 FUNDS07_F_T2
	Exog
	F-type fund expenditures in T-sector, fund scenario, 2nd planning period

	 FUNDS07_K_A1
	Exog
	K-type fund expenditures in A-sector, fund scenario, 1st planning period

	 FUNDS07_K_A2
	Exog
	K-type fund expenditures in A-sector, fund scenario, 2nd planning period

	 FUNDS07_K_C1
	Exog
	K-type fund expenditures in C-sector, fund scenario, 1st planning period

	 FUNDS07_K_C2
	Exog
	K-type fund expenditures in C-sector, fund scenario, 2nd planning period

	 FUNDS07_K_G1
	Exog
	K-type fund expenditures in G-sector, fund scenario, 1st planning period

	 FUNDS07_K_G2
	Exog
	K-type fund expenditures in G-sector, fund scenario, 2nd planning period

	 FUNDS07_K_N1
	Exog
	K-type fund expenditures in N-sector, fund scenario, 1st planning period

	 FUNDS07_K_N2
	Exog
	K-type fund expenditures in N-sector, fund scenario, 2nd planning period

	 FUNDS07_K_T1
	Exog
	K-type fund expenditures in T-sector, fund scenario, 1st planning period

	 FUNDS07_K_T2
	Exog
	K-type fund expenditures in T-sector, fund scenario, 2nd planning period

	 FUNDS07_L_A1
	Exog
	L-type fund expenditures in A-sector, fund scenario, 1st planning period

	 FUNDS07_L_A2
	Exog
	L-type fund expenditures in A-sector, fund scenario, 2nd  planning period

	 FUNDS07_L_C1
	Exog
	L-type fund expenditures in C-sector, fund scenario, 1st planning period

	 FUNDS07_L_C2
	Exog
	L-type fund expenditures in C-sector, fund scenario, 2nd planning period

	 FUNDS07_L_G1
	Exog
	L-type fund expenditures in G-sector, fund scenario, 1st planning period

	 FUNDS07_L_G2
	Exog
	L-type fund expenditures in G-sector, fund scenario, 2nd planning period

	 FUNDS07_L_N1
	Exog
	L-type fund expenditures in N-sector, fund scenario, 1st planning period

	 FUNDS07_L_N2
	Exog
	L-type fund expenditures in N-sector, fund scenario, 2nd planning period

	 FUNDS07_L_T1
	Exog
	L-type fund expenditures in T-sector, fund scenario, 1st planning period

	 FUNDS07_L_T2
	Exog
	L-type fund expenditures in T-sector, fund scenario, 2nd planning period

	 FUNDS_A
	Endog
	Total EU fund expenditures, A-type

	 FUNDS_F
	Endog
	Total EU fund expenditures, F-type

	 FUNDS_K
	Endog
	Total EU fund expenditures, K-type

	 FUNDS_L
	Endog
	Total EU fund expenditures, L-type

	
	
	

	 GCAPEXPV
	Endog
	Budget capital expenditures, current prices

	 GCAPTRPAYV
	Endog
	Budget capital transfers, payable, current prices

	 GCUREXPV
	Endog
	Budget current expenditures, current prices

	 GCURTROTHPAYV
	Endog
	Other budget current transfers, payable, current prices

	 GCURTRV
	Endog
	Budget current transfers, payable, current prices

	 GDA
	Endog
	Gross domestic absorption, constant prices

	 GDP_PPP_EST
	Exog
	Gross domestic product based on PPP valuation, Estonia

	 GDP_PPP_EU10
	Exog
	Gross domestic product based on PPP valuation, EU10 (excl. LV, LT & EST)

	 GDP_PPP_EU15
	Exog
	Gross domestic product based on PPP valuation, EU15

	 GDP_PPP_LITH
	Exog
	Gross domestic product based on PPP valuation, Lithuania

	 GDP_PPP_RUS
	Exog
	Gross domestic product based on PPP valuation, Russia

	 GDPBP
	Endog
	Gross value added at basic prices, constant prices

	 GDPBPV
	Endog
	Gross value added at basic prices, current prices

	 GDPE
	Endog
	Gross domestic product at market prices, constant prices

	 GDPEV
	Endog
	Gross domestic product at market prices, current prices

	 GDPM
	Endog
	Gross domestic product at market prices, constant prices

	 GDPMV
	Endog
	Gross domestic product at market prices, current prices

	 GENW
	Endog
	Non-wage public consuption, current prices

	 GEXPV
	Endog
	Budget expenditures, current prices

	 GGFCFV
	Endog
	Budget expenditures on gross fixed capital formation, current prices

	 GINDTAXREC
	Endog
	Budget revenues from indirect taxes, constant prices

	 GINDTAXRECV
	Endog
	Budget revenues from indirect taxes, current prices

	 GINTCONS
	Endog
	Budget expenditures on intermediate consumption, constant prices

	 GINTCONSV
	Endog
	Budget expenditures on intermediate consumption, current prices

	 GINTPAYV
	Endog
	Interest payments from budget, current prices

	 GLENDV
	Endog
	Government budget balance

	 GLENDVR
	Endog
	Government budget balance, ratio to GDP

	 GND
	Endog
	Gross Government Consolidated Debt, end-period, current prices

	 GNP
	Endog
	Gross national income at market prices, constant prices

	 GNPV
	Endog
	Gross national income at market prices, current prices

	 GOLDAGEV
	Endog
	Budget expenditures on old-age pensions, current prices

	 GREVOTH
	Endog
	Other budget revenues, current prices

	 GREVV
	Endog
	Budget revenues, current prices

	 GSOCERECV
	Endog
	Budget revenues from employers' actual social contributions, current prices

	 GSOCOTHPAYV
	Endog
	Other budget social transfers, payable, current prices

	 GSOCPAYV
	Endog
	Budget social transfers, payable, current prices

	 GSOCRECV
	Endog
	Budget revenues from social contributions, current prices

	 GSUBSPAY
	Endog
	Budget expenditures on subsidies, constant prices

	 GSUBSPAYV
	Endog
	Budget expenditures on subsidies, current prices

	 GTAXDIRRECV
	Endog
	Budget revenues form direct taxes, current prices

	 GTR
	Endog
	Budget transfers, payable, current prices

	 GUBENV
	Endog
	Budget expenditures on unemployment benefits, current prices

	
	
	

	 I
	Endog
	Gross fixed capital formation, constant prices

	 IA
	Endog
	Gross fixed capital formation in A-sector, constant prices

	 IAF
	Endog
	Gross fixed capital formation in A-sector financed from EU funds, constant p

	 IAV
	Endog
	Gross fixed capital formation in A-sector, current prices

	 IC
	Endog
	Gross fixed capital formation in C-sectors, constant prices

	 ICF
	Endog
	Gross fixed capital formation in C-sector financed from EU funds, constant pr

	 ICV
	Endog
	Gross fixed capital formation in C-sector, current prices

	 IG
	Endog
	Gross fixed capital formation in G-sector, constant prices

	 IGV
	Endog
	Gross fixed capital formation in G-sector, current prices

	 IN
	Endog
	Gross fixed capital formation in N-sector, constant prices

	 INF
	Endog
	Gross fixed capital formation in N-sector financed from EU funds, constant pr

	 INV
	Endog
	Gross fixed capital formation in N-sector, current prices

	 IT
	Endog
	Gross fixed capital formation in T-sector, constant prices

	 ITF
	Endog
	Gross fixed capital formation in T-sector financed from EU funds, constant pr

	 ITV
	Endog
	Gross fixed capital formation in T-sector, current prices

	 IV
	Endog
	Gross fixed capital formation, current prices

	
	
	

	 KA
	Endog
	Gross fixed capital stock in A-sector, constant prices

	 KA_D
	Endog
	Demanded gross fixed capital stock in A-sector, constant prices

	 KC
	Endog
	Gross fixed capital stock in C-sector, constant prices

	 KC_D
	Endog
	Demanded gross fixed capital stock in C-sector, constant prices

	 KG
	Endog
	Gross fixed capital stock in G-sector, constant prices

	 KN
	Endog
	Gross fixed capital stock in N-sector, constant prices

	 KN_D
	Endog
	Demanded gross fixed capital stock in N-sector, constant prices

	 KT
	Endog
	Gross fixed capital stock in T-sector, constant prices

	 KT_D
	Endog
	Demanded gross fixed capital stock in T-sector, constant prices

	
	
	

	 L
	Endog
	Total employment

	 LA
	Endog
	Employment in A-sector

	 LC
	Endog
	Employment in C-sector

	 LF
	Endog
	Labour force

	 LF_NAWRU
	Endog
	Potential employment

	 LFPR_1574
	Endog
	Labour force participation rate, age 15-74

	 LG
	Exog
	Employment in G-sector

	 LN
	Endog
	Employment in N-sector

	 LPROD
	Endog
	Labour productivity

	 LSTOCKDOMA
	Endog
	Stock of trained labour force in A-sector, in absence of EU funds

	 LSTOCKDOMC
	Endog
	Stock of trained labour force in C-sector, in absence of EU funds

	 LSTOCKDOMG
	Endog
	Stock of trained labour force in G-sector, in absence of EU funds

	 LSTOCKDOMN
	Endog
	Stock of trained labour force in N-sector, in absence of EU funds

	 LSTOCKDOMPOP
	Endog
	Stock of trained labour force, common, in absence of EU funds

	 LSTOCKDOMT
	Endog
	Stock of trained labour force in T-sector, in absence of EU funds

	 LSTOCKEUA
	Endog
	Stock of trained labour force in A-sector, domestic + EU funds

	 LSTOCKEUC
	Endog
	Stock of trained labour force in C-sector, domestic + EU funds

	 LSTOCKEUG
	Endog
	Stock of trained labour force in G-sector, domestic + EU funds

	 LSTOCKEUN
	Endog
	Stock of trained labour force in N-sector, domestic + EU funds

	 LSTOCKEUPOP
	Endog
	Stock of trained labour force, common, domestic + EU funds

	 LSTOCKEUT
	Endog
	Stock of trained labour force in T-sector, domestic + EU funds

	 LSTOCKRELA
	Endog
	Ratio of trained labour force in A-sector, EU fund/no fund

	 LSTOCKRELC
	Endog
	Ratio of trained labour force in C-sector, EU fund/no fund

	 LSTOCKRELEMP
	Endog
	Ratio of trained labour force, total, EU fund/no fund

	 LSTOCKRELG
	Endog
	Ratio of trained labour force in G-sector, EU fund/no fund

	 LSTOCKRELN
	Endog
	Ratio of trained labour force in N-sector, EU fund/no fund

	 LSTOCKRELPOP
	Endog
	Ratio of trained labour force, common, EU fund/no fund

	 LSTOCKRELT
	Endog
	Ratio of trained labour force in T-sector, EU fund/no fund

	 LT
	Endog
	Employment in T-sector

	
	
	

	 N_1574
	Exog
	Working-age population

	 N_65OLD
	Exog
	Elderly population

	 NAWRU
	Endog
	NAWRU

	 NDPBPV
	Endog
	Net domestic income at market prices, current prices

	 NNPBPV
	Endog
	Net national income at market prices, current prices

	 NX
	Endog
	Net exports, constant prices

	 NXV
	Endog
	Net export, current prices

	 NXVR
	Endog
	Net exports, ratio to GDP

	
	
	

	 OA
	Endog
	Gross value added in A-sector, constant prices

	 OA_D
	Endog
	Demand for A-sector products, constant prices

	 OAV
	Endog
	Gross value added in A-sector, current prices

	 OC
	Endog
	Gross value added in C-sector, constant prices

	 OC_D
	Endog
	Demand for C-sector products, constant prices

	 OCV
	Endog
	Gross value added in C-sector, current prices

	 OG
	Endog
	Gross value added in G-sector, constant prices

	 OGV
	Endog
	Gross value added in G-sector, current prices

	 ON
	Endog
	Gross value added in N-sector, constant prices

	 ON_D
	Endog
	Demand for N-sector products, constant prices

	 ONV
	Endog
	Gross value added in N-sector, current prices

	 OT
	Endog
	Gross value added in T-sector, constant prices

	 OT_D
	Endog
	Demand for T-sector products, constant prices

	 OTV
	Endog
	Gross value added in T-sector, current prices

	 OW
	Endog
	World demand 

	
	
	

	 P_STAR
	Exog
	Foreign price level, index

	 PCONS
	Endog
	Private consumption deflator

	 PDS
	Endog
	Deflator of change in inventories

	 PGDPBP
	Endog
	Deflator of gross value added

	 PGDPE
	Endog
	Deflator of gross domestic product ar market prices

	 PGDPM
	Endog
	Deflator of gross domestic product ar market prices

	 PGNP
	Endog
	Deflator of gross national income

	 PI
	Endog
	Deflator of gross fixed capital formation

	 PKA
	Endog
	User price of capital in A-sector

	 PKC
	Endog
	User price of capital in C-sector

	 PKN
	Endog
	User price of capital in N-sector

	 PKT
	Endog
	User price of capital in T-sector

	 POA
	Endog
	Deflator of gross value added in A-sector

	 POC
	Endog
	Deflator of gross value added in C-sector

	 POG
	Endog
	Deflator of gross value added in G-sector

	 PON
	Endog
	Deflator of gross value added in N-sector

	 POT
	Endog
	Deflator of gross value added in T-sector

	 PRODA
	Endog
	Labour productivity in A-sector

	 PRODC
	Endog
	Deflator of gross value added in C-sector

	 PRODN
	Endog
	Deflator of gross value added in N-sector

	 PRODT
	Endog
	Labour productivity in T-sector

	
	
	

	 RCAPTRPAYV
	Endog
	Implicit rate of capital transfers from the budget

	 RCAVLR
	Endog
	Average long-term interest rate on credits

	 RCFLR
	Exog
	Interest rate on long-term credits issued in foreign currencies

	 RCLVLLR
	Exog
	Interest rate on long-term credits issued in LVL

	 RDEBT
	Endog
	Ratio of government debt to GDP

	 RGCURTROTHPAYV
	Endog
	Implicit rate of other current transfers from the budget

	 RGINDTAXRECV
	Endog
	Implicit rate of indirect taxation

	 RGINTCONSV
	Endog
	Implicit rate of government intermediate consumption

	 RGOLDAGEV
	Endog
	Od-age pension expenditures per retiree

	 RGREVOTH
	Endog
	Implicit rate of other budget revenues

	 RGSOCERECV
	Endog
	Implicit rate of social contributions paid by employer

	 RGSOCOTHPAYV
	Endog
	Implicit rate of other social expenditures from the budget

	 RGSOCRECV
	Endog
	Implicit rate of social contributions 

	 RGSUBSPAYV
	Endog
	Implicit rate od subsidies paid from the budget

	 RGTAXDIRRECV
	Endog
	Implicit rate of direct taxation

	 RGUBENV
	Endog
	Unemployment benefit expenditures per unemployed

	 RSHARELVL
	Exog
	Share of LVL-denominated long-term credits in total long-term credits

	
	
	

	 SAV
	Endog
	Savings, current prices

	 SAVRAT
	Endog
	Saving rate

	 SHAREDEMP
	Exog
	Proportion of educated employed population, % of emloyed

	 SHAREDPOP
	Exog
	Proportion of educated population, % of population

	 STATDIS
	Exog
	Statistical discrepancy, constant prices

	 STATDISV
	Exog
	Statistical discrepancy, current prices

	 STV
	Endog
	Stock of inventories, current prices

	
	
	

	 TRAINEESA
	Endog
	Number of EU-fund related trainers in A-sector

	 TRAINEESC
	Endog
	Number of EU-fund related trainers in C-sector

	 TRAINEESG
	Endog
	Number of EU-fund related trainers in G-sector

	 TRAINEESN
	Endog
	Number of EU-fund related trainers in N-sector

	 TRAINEESPOP
	Endog
	Number of EU-fund related trainers, common

	 TRAINEEST
	Endog
	Number of EU-fund related trainers in T-sector

	
	
	

	 U
	Endog
	Unemployed

	 UR
	Endog
	Unemployment rate

	
	
	

	 W
	Endog
	Wage bill in the economy, constant prices

	 W_AV
	Endog
	Average wage in the economy, constant prices

	 WA_AV
	Endog
	Average wage in A-sector, constant prices

	 WAV
	Endog
	Wage bill in A-sector, current prices

	 WAV_AV
	Endog
	Average wage in A-sector, current prices

	 WC_AV
	Endog
	Average wage in C-sector, constant prices

	 WCV
	Endog
	Wage bill in C-sector, current prices

	 WCV_AV
	Endog
	Average wage in C-sector, current prices

	 WG
	Endog
	Wage bill in G-sector, constant prices

	 WG_AV
	Endog
	Average wage in G-sector, constant prices

	 WGV
	Endog
	Wage bill in G-sector, current prices

	 WGV_AV
	Endog
	Average wage in G-sector, current prices

	 WN_AV
	Endog
	Average wage in N-sector, constant prices

	 WNV
	Endog
	Wage bill in N-sector, current prices

	 WNV_AV
	Endog
	Average wage in N-sector, current prices

	 WT_AV
	Endog
	Average wage in T-sector, constant prices

	 WTRAINR
	Exog
	Mark-up on trainers' wages

	 WTV
	Endog
	Wage bill in T-sector, current prices

	 WTV_AV
	Endog
	Average wage in T-sector, current prices

	 WV
	Endog
	Wage bill in the economy, current prices

	 WV_AV
	Endog
	Average wage in A-sector, current prices

	
	
	

	 XEST
	Exog
	Share of exports to Estonia

	 XEU10
	Exog
	Share of exports to EU10 (excl. LV, LT, EST)

	 XEU15
	Exog
	Share of exports to EU15

	 XLITH
	Exog
	Share of exports to Lithuania

	 XRUS
	Exog
	Share of exports to Russia

	
	
	

	 YCAV
	Endog
	Profits in A-sector, current prices

	 YCCV
	Endog
	Profits in C-sector, current prices

	 YCNV
	Endog
	Profits in N-sector, current prices

	 YCTV
	Endog
	Profits in T-sector, current prices

	 YCURAT
	Exog
	Undistributed profits (YCUV) as a fraction of operating surplus

	 YCUV
	Endog
	Undistributed profits, current prices

	 YCV
	Endog
	Total profits, current prices

	 YFN
	Exog
	Net income from abroad

	 YP
	Endog
	Private sector income

	 YPD
	Endog
	Disposable income, current prices

	 YPER
	Endog
	Personal sector income at current prices

	 YRFN
	Endog
	Net income from abroad, constant prices

	 YRPD
	Endog
	Real disposable incomt

	 YULCA
	Endog
	Unit labour costs in A-sector

	 YULCC
	Endog
	Unit labour costs in C-sector

	 YULCN
	Endog
	Unit labour costs in N-sector

	 YULCT
	Endog
	Unit labour costs in T-sector
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Where � EMBED Equation.3  ���,


� EMBED Equation.3  ���,


� EMBED Equation.3  ���,


� EMBED Equation.3  ���


Hence,


� EMBED Equation.3  ���		[B10]


By analogy, we calculate the weights for fdon, fdoc and fdoa. The obtained weights are shown in table B4:


Table B4: Final demand weights for fdot, fdon, fdoc and fdoa


 �
CONS�
G�
I�
X�
�
fdot�
0.327�
0.123�
0.521�
0.479�
�
fdon�
0.506�
0.197�
0.180�
0.376�
�
fdoc�
0.020�
0.023�
0.306�
0.014�
�
fdoa�
0.058�
0.012�
0.019�
0.036�
�









Suppose we define fqot as weighed final demand (note Q, not O), where weights on each demand component represent the gross output (not value added) content of a unit change in an element of final demand. Then, if QT denotes gross output in manufacturing, we have the identity:


� EMBED Equation.3  ���					[B4.]


Where QT – gross output in manufacturing;


CONS – household consumption;


G – government consumption;


I – investment;


X – exports;


w1j – corresponding element of matrix W.


Suppose, OT is value added in manufacturing. The following always holds:


� EMBED Equation.3  ���									[B5]


Therefore, by combining equations [B4] and [B5] we get:


� EMBED Equation.3  ��� � EMBED Equation.3  ���					[B6]


By re-arranging [B6], we get:


� EMBED Equation.3  ���		[B7]


In the model, there are 5 productive sectors: manufacturing (T-sector), private services (N-sector), construction (C-sector), agriculture (A-sector) and public services (G-sector). If we denote the elements of 5x5 matrix � EMBED Equation.3  ��� by [xij] and the elements of 5x4 F matrix by [yij], then 


� EMBED Equation.3  ���			[B8]


By combining equations [x.5],  [x.7] and [x.8], we get: 


� EMBED Equation.3  ���				[B9]








Matrix F: A 5x4 matrix with columns showing the inputs of each of the four categories of final demand (household consumption (CONS) + stock changes (DS), government consumption (G), investment (I) and exports (X)) that are derived from each of the five productive sectors.


Vector T: A vector of the total value of each of the components of final demand (including imports).


Vector Q: A column vector 5x1 of sectoral gross outputs.


Vector V: A column vector 5x1 of sectoral value added.


Table B3 shows matrix F, vectors T, Q and V, derived from Latvian I/O tables:


Table B3: Inputs into final demand, gross output and value added (thsd LVL)


�
CONS*�
G�
I�
X�
Vector Q (gross output)�
Vector V (value added)�
�
T-sector�
625820�
16�
513499�
1034338�
3901084�
2173673�
�
N-sector�
1194537�
52835�
90698�
743576�
3820954�
2081646�
�
C-sector�
11839�
313�
366589�
3248�
577909�
381989�
�
A-sector�
158672�
7910�
-3289�
53115�
524566�
216408�
�
G-sector�
99661�
687385�
0�
32124�
840487�
819170�
�
 �
�
�
�
�
�
�
�
Total (Vector T)�
2090529�
748459�
967497�
1866401�
9665000�
5672886�
�
* Here and further on: CONS includes stock changes (DS)


Source: Central Statistical Bureau of Latvia, authors’ calculations


Vector U: 5x1 unit vector. 


Notation: the symbol ^ beside a vector means that the vector has been converted into a diagonal matrix with the vector elements on the diagonal matrix and zeros elsewhere.


Using the above matrices and vectors, one can derive the necessary weights of final demand components in fdot, fdon, fdoc and fdoa variables.


The input-output identity can be written as:


� EMBED Equation.3  ���								[B1]


Where � EMBED Equation.3  ���;


Q – 5x1 column vector of sectoral gross outputs;


[B*U] – 5x1 column vector of total intermediate inputs by sectors;


[F*U] – 5x1 column vector of gross value added by sectors.


Hence,


� EMBED Equation.3  ���							[B2]


Where I – identity matrix.


Gross output weights can be extracted from the following matrix W:


� EMBED Equation.3  ���							[B3]


Where � EMBED Equation.3  ��� is inverse matrix of T vector, which has been converted into diagonal matrix.








Box 1: Methodology for calculation final demand weights


Weights for final demand components in fdot, fdon, fdoc and fdoa are calculated, using methodology developed by Bradley (October 1998). In calculation of the above weights, Latvian input-output tables for the year 1998 were used.


The following matrices are used in calculation of the weights:


Matrix B: 5x5 matrix, where columns show the inputs of each sector derived from every other sector, at basic prices. The 5 sectors are aggregated in accordance with the 5 sectors in the model. Table B1 shows matrix B, derived from Latvian I/O 1998 tables:


Table B1: Matrix B: Inputs at basic prices (thsd LVL)


 �
T-sector�
N-sector�
C-sector �
A-sector�
G-sector �
Total�
�
Manufacturing (T-sector)�
891870�
470414�
177970�
87693�
99464�
1727411�
�
Market services (N-sector)�
301666�
1153796�
72937�
69392�
141518�
1739308�
�
Construction (C-sector)�
12119�
69449�
93575�
954�
19823�
195920�
�
Agriculture (A-sector)�
142952�
12374�
862�
151018�
952�
308158�
�
Government services (G-sector)�
1932�
8757�
359�
2490�
7779�
21317�
�
 �
 �
 �
 �
 �
 �
 �
�
Total intermediate inputs�
1350538�
1714790�
345703�
311547�
269536�
3992114�
�
Total supply at basic prices �
3901084�
3820954�
577909�
524566�
840487�
9665000�
�
Source: Central Statistical Bureau of Latvia, authors’ calculations


Matrix A: 5x5 matrix, which is derived from the matrix B by dividing each column entry by the column total (i.e., total sectoral output). Hence, it shows the proportions of total inputs of each sector derived from every other sector. Table B2 shows matrix A derived from Latvian data:


Table B2: Matrix A = Matrix B/total output


 �
T-sector�
N-sector�
C-sector �
A-sector�
G-sector �
�
T-sector�
0.229�
0.123�
0.308�
0.167�
0.118�
�
N-sector�
0.077�
0.302�
0.126�
0.132�
0.168�
�
C-sector�
0.003�
0.018�
0.162�
0.002�
0.024�
�
A-sector�
0.037�
0.003�
0.001�
0.288�
0.001�
�
G-sector�
0.000�
0.002�
0.001�
0.005�
0.009�
�
Source: Central Statistical Bureau of Latvia, authors’ calculations








Figure A.1.: Simplified model scheme
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� Before 2052, official Eurostat population projections are used (baseline scenario).
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