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א 

אאא،א،אאא 

א 
אאאאאאא

אאKאאאא
 אאא    א א א א 

 אאא א א א א א אא
אאאא،אאא

אKאאאאאאא 
  א א  א א אא

א א    א א א אא  
אא א، Kא

   א א א א א אא א א
Kאאאא 

א אWאאא א ،א א  ،א
אK 

א 
אאReal Business Cycle Theoryא

אאTechnology ShocksאאEconomic 

Fluctuations       א א  
 א    אInputs  KOutputs

אאאאאא
אא - א-
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אא،אא
     אאFFroyen, 2005Eא   K

אאאאאא
 א א     א א אא   

Kאאאאא 
   א    א א אא  

אאא،אא
Kאאאאאא

אאאאאא،א
 א  א 1993 -2001    6.7%

א  א   א א א  71.2% 
2001)1(K אא אאאאא

6.3 %א1998  - 2002،אאא
אאFIMF, 2003EK א אאא

 אא אאאא  א א
אא،אאאאאאא)2(W

 א  א 1975  - 1984 ، א א
 א 1985 -2000  א אא א   א ،
א،אאאא7.3%

א2001  - 2006(World Development Indicators, 2009)K 

                                                 
)1( אאאאאאא א  

אאא  א אאא אא
אאאאא(2009) ،אאאא
אא1995אאK 

)2( ،2002K 
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  א    א א אא 
אא  א א   א א א א

א א  ، א   אא א  א א
אאאאאKא

אאא،אאא
 א א   Kא א   א א

אאאאא א א
  א  א  א א א א ،

אאאאא
אאאאאKאא 

Wאאאאא 
W א א א   (Domestic Technology Shocks) 

Kאאאאאא 
Wאאא(Global Technology Shocks)

Kאאאאאא 
אWאאאאאא

Kאאאאאאא 
אאאאאא

 א א אא א א א א(DSGE)א
אאאא(Backus et. al., 1995)،
א  א א  א אא    א 

א    א   א א אא 
א،אאאאאאא

Kאא 
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אא 
   א א  א   אא

אאאאאאאא(Dynamic Stochastic General 

Equilibrium Model) (DSGE) ،א א א    
אאאאאאא

  1980א 2006، א     
אאאאאאאאא

אאאWאאאאאאGross 

Domestic Product (GDP) א א אFinal Consumption 

Expenditureא אInvestment Expenditure ،א  
Labor HoursאאProductivityK 

אא   א، א א אא א א
 א(DSGE) א (Small Open Economy)אא

  אא(Mendoza, 1991) (Schmitt-Grohe, 1998)K  
א(Calibration)אGAUSS)אאאE

  א א         ، 
 א  א א (Artificial Data)א 

אא(Real Data)אאאא،
אאThe Hodrick - Prescott (HP) Filter Procedure 

(1997) אא(Cyclical Fluctuations)א
Kאא 

،אאאאאא
א אא    א א א  א א

(Standard Deviations)  (Volatilities)אא א ،
(Autocorrelation) א  (Persistence)א ،
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(Correlations)אא (Contemporaneous Co-movement)
אאאKא 

 א  אאאא  ،  
،אאאאאאאאא

א א א א  ،א א א 
אK 

אWאאאאאא 

Wאא 
 א א  א (Agent)  

(Optimize)א  ،  א   
(Exogenous Shocks) א   K(Ramsey Growth Models)

אאאא(Kydland and Prescott, 1982)،(Long, and 

Plosser, 1983) א א  (Baseline Model)א א א
Kאאאא 

   א א   א  
אא،אא(Micro – 

Founded)אאאאK
א(Lucas Critique)אא،

אאאאאאאא
א  ، א  (Lucas, 1976)א  א  

(Parameters)אאאא،א
(Invariant to Policy Changes)אא، אא א

(Deep Parameters) אא א   א (Tastes)א
א(Parameters of Technology)אא،
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(Deep) K،אא 
  K א א   א א א

אא(Rational Expectation)א،
     (Perfect Foresight)  ،   

א אא א (Correct Distribution) א אא 
Kא 

 א (Kydland and Prescott, 1991) א    
א     א א   א א 

(Productivity)א  א א   ،א א  
 Kאאא   א א 

אא  א א   א א   
(Solow Residuals)K 

 א א (Baseline Model)א א א  
)Kydland and Prescott, 1982()Long and Plosser, 1983( א א 

אאאאאאאא
Kא  א א אא א אא 

אאאאאאא
א(Agents)אאאא(Price Takers)K

  א א     א א  ،
Kאא 

א ،א א  א א א א א  
(Expected Utility)Wאאאא 

 
1

1

t
,

0

1
Max  U c ,    ...........(1)

1t t

t t

t t t
c h

t

c h
h E
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t
tE

0 11, ( , ) , 0t t t tc h t      1t th L  
 1( , )= 1+c h c h

 
 

אא(Information 
א(Discount Factor) Set)אאאt،

،א،אאא
 Kאאאאאtc

אtאאאאאK
Wאא 

1 1 1(1 ) ( )............(2)t t t t t t t ty r d c i d k k         

  1tr א  א א א  אא 
 א  1אt  ،  tyא  א  ، ti

 אtkא אt ،
אא אא א 0 0   ،

א  א  א א   א א   
אאMPK rא  2

12 t tk k


  ،0  ، 

אאאאאאאא
אאאאאא

א א א ،(Schmitt- Grohe, Uribe, 2003) (Mendoza, 

1991)K 
 א  א א  ty  א   

אthאtkא(Cobb – Douglas 

Production Function)אאא(Constant Return to Scale)Wא 

  0

tL th

  0
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1 ...................(3)t jt t ty z k h  

tzאאאא(Stochastic Productivity Shock)
א  אא ، j   א א   א 

K 
 א      א    א،

 (0,1)  tk    א  (Law of 

Motion)Wאא 

1 (1 ) ............(4)t t tk i k    

אאאאאא
א  א ؛א   א א  ،א  

א(Transverality Condition, TVC)W 

1

lim 0................(5)
(1 )

t i
t jj

s
s

d
E

r










 

א     א א א א  
 א(Social Planner Problem)     א(Pareto 

Optimal)،אאאאא
(Competitive Equilibrium Problem) ، א א    

(First Fundamental Theorem of Welfare)،אא א
    א א   א א ،א א

אאא(Efficient Allocation of Resources)K 
 א א  א א (Agent)

1 1 0{ , , , , , , }t t t t t t t tc h d y k i  
  F  א א א   1 E
F  2E ،F3E ،F4F ،E5  א א     ،E
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א(Lagrangean)א: 
11

0
1 2

1 1 1 1

1

1 .

(1 ) (1 ) ( )
2

                                                                                         

t t

t t
t

t t t t t t t t t t t t

c h

L E

z k h d r d c k k k k



 




 





 
   

     
   

              



 1
0 t+ 1 t

ث أن:               حي

             

                                           = 1  , = 1 +   c h
   



 

א א   ،א  אא   
א1, ,  ,  ,   t t t t tc h d k ، א  א

1 1,  ,  t t t td d d k k k      1 1 1 t=  , =  ,  =  =t t t t tc c c h h h      W)1( 

1:                                          [ ]                             (6)
t

L
c h

c
    

 


 

1 1:                                [ ] (1 )          (7)
t

L
c h h k h

h
         

  


 

1:                         [1 ] (1 )                                 (8)
t

L
c h r

d
  

   


 

1 1 1

1

:                           [1 ] (1 )                (9)
t

L
c h k h

k
       



       
 

1:                                                                                          (10)
t

L
k h rd c k  



  


 

 אא (System of Equations)(6)א،(7)،(8)،
(9)،(10)אאאאא(Steady State Values)K 

                                                 
1)(אא(Heer and Maussner, 2005) (Schmitt – Grohe and Urine, 

2003)K 
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(8)(9)Wא،א 
1

1[ ]                            (11)k h
r







 

א(6)،(7)، (11)W 
1

1 1[(1 )( ) ]                        (12)h
r


 


  


 

(8)Wא 
1

1((1 )) 1                         (13)c r h      
(10)Wא 

1

                                (14)
k h c k

d
r

    
 

i

k
 ،אאא(6)K

 אאא אאא  (log linearא

approximation)،אא ؛))1אאא
א(System of Equations)(6)–(10)אאא 

 א (Steady State Values)F   א  6אE ،F11E ،F12E،
F13E ،F14E ،א  א אא  א א  

Kאאא 

א(Calibration)W 
    א א אא א א  

 א(Parameters of the Model)،א א     א ،

                                                 
1)(אא(Heer and Maussner, 2005)K 
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אאאאאאאאא)1(K 
 א   א (Calibration)א א 
 א א אא UAEz אwzא א  

א،א(Solow Residual))2(W 

( ) ( ) ( ) ( )log log (1 )               (15)t UAE t UAE t UAE t UAEz y Logk Logh       

( ) ( ) ( ) ( )log log (1 )                           (16)t w t w t w t wz y Logk Logh       

אאאא(Backus et al., 1995)א(Kose, 

2002)אאאא
אא0.36 ،אא

אאאFא15EF16E
אאא؛אאא

אאא(Kydland and Prescott, 1982)(King 

and Rebelo,2000)אאאK،א
אאאBackus et al.,1995  Kose, 2002א

Kאא 
א א  א  ( )t UAEz א( )t wzא

אאאאאא،אAR(1)Wא 
1

( ) ( 1)log log                 (17)t UA E UA E t UAE tz z   
2

( ) ( 1)log log                      (18)t w w t w tz z   

                                                 
1)(אאאאאאאאאא

F,2009Benigno et. al. EK 
2)(אאאאא

FאBarro and Sala-i- Martin, 2003(K 
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 א    (Persistence)א א UAE
F0.557Eא א  א  א   ،

w א א  F0.488E Kא אא 
א א אא   ،א א   א

אF17 EF18   א EUAE0.0134 , 0.057w   K
אא،אאאא(Kose and 

Riezman, 2001)F א א10%E،א (1 )  

0.64אא،r0.04FBackus et al., 1995E)Prescott, 

1986KE  
  א א  א  א     

אאאאאאאא
אאא א، א

א0.2420.0212אאאאאא
 אא        FMendoza, 

1991،(Schmidt and Zimmermann, 2005 Kא  א   
א2, 1.455, 0.11    F(Schmitt-Grohe and Uribe , 2003K 

Wאאא 
  אא  א (Rebelo, 2005)אא   

،א אאא  
אאאאאאא

 א K  א אא 
1982א  אא אאא 

א   Kא א  א  
1991אאאאא
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א      1954 1988 ، 
א אא Kא א א

אאאאאא،
א(Ben Habib et al., 1990)א(Cooley and Hansen, 

1989)K 
אא1991אאא

 א אאאאאאאא  ،
א1946א1985K 

 א א (McGrattan, 1994)א    
אאאאאא

   1947 1987א א  אא א  K
 אא  Kא   א א א א

אאאאאא
אאKא 

א(Lama, 2005)אא
אאאאאאאאא
א א א אא א   Kא א אא

אא   אא Kא  א
 Kאאא אא א

אאאאא،א
   אא  א   ، Kא א 

،אאאאאא
 א א  (Procyclical) אא א   א 

א א       אאא  
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Kא 
א(Arias et al., 2007)אא

    א א  א א  
   1955  2003 א  ،אא   K

אאאאאאאאא
א (Social Planner Problem) אאKא

אא אאא  Kא
אאאאא Kא

א    א א Kאא  א   ،
 א  א ،    ،א א א 

،א،אאKאא 
   א  א   אא ، 

אא2003אאאא
1963א1999אאאK(Puzzles)
אאאא

Kאאא2008אאאא
אאאאאאאF

א ،א ، ،א ، ،    Eא
     א א 1980א 2004  K

אאאPuzzles)KEאא
  Kא  א א    א  

אאאאאאא
 Kא  אאא     א

אא  א א    א א א א
Kאא 
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Wאאאאא 
 א א  א א א  אאWorld 

Development Indicators, (WDI)א א א א א
אאאאאאאא

א א  Kא אא א אא
אאאאאאאא

אא،אאאאK 
   א  ،    אא

1997א א   אא  א א א  
 א (Cyclical Component)א  א א )1(K

    אא  1997אאא   
  אאא      Kא א  

א אא    א  א   א  א
Kאאא 

אאאאאאא
א  א א         

،א Kאאאאאא
א א א    אא  א

1997  19802006אאאאty
אtiאtcאthK 

F  1א אא  א א א E
(Volatilities)אאא(Autocorrelations)

                                                 
)1( אאאאא(Enders, 2004)،(Kydland and Prescott,1990)(Cogley and 

Nason, 1995)K 
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אאאאא(Correlations with Output)
F  א   Kאא  1א   E

אאאאא،אאא
אאאאאא

א،אאאא
 א  א  א ،א 

אא2007K 
 א   א     א  

،אאא  (0.72) ,(0.71) ,(0.55) ,(0.081)א
    א    א א א א

אאא،    
      Kא א  א  

אt -א-א
אאאאt،

אאאא)1(אK
א  אt  (Die Out)א t j ،

{1,2,3,....}j . 
،EאFאאאא

אאא(Procyclical) Kאאא 
אאאא،

אאא
אKאאאאא

אאא)2(K 
                                                 

)1(אאאאאאFאKE 

)2(،אFא2008א،אFאE2003EK 
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א  א א א אא א א  
אאאאאא،אא

א -F1E-אאאא
אא(Theoretical Economic Model) 

K 
F1E 

אאאאאאא 
אא
אאא


 

אא
אאא


 

אא
א

אאאא
1980 - 2006

 

א (Volatilities) 

3.38 13.16 6.57  std ( ty
)

2.91 12.19 6.08 std ( tc
) 

10.43 10.43 10.43 std ( ti
) 

2.33 9.05 1.17 std ( th
) 

אאא(Autocorrelations)  

0.70 0.63 0.55 corr ( 1,t ty y  ) 

0.77 0.75 0.081 corr ( 1,t tc c  )
0.16 0.48 0.71 corr ( 1,t ti i  ) 

0.70 0.63 0.72 corr ( 1,t th h  ) 

אאאא(correlations with Output) 

0.93 0.91 0.25 corr (
,t tc y

) 

0.62 0.94 0.45 corr (
,t ti y

) 

1.00 1.00 (-0.095) corr (
,t th y

) 
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א   א א  א א א  
       א א אא א(Domestic 

Technological Shock)א א א  א  
א1(א(א א   א א    ، K

אאאKאאא 
 אא א    ،א  

א אא א    אא א  
אאאאKא

אא(Co-movement)אאא
א א   א   א א א

Kא 
א(Calibration)אאאאא

אאאאא
א - )1(،אא(Prediction)

אאאאאאאא،
אאאאא–

אא-(10.43)،(3.38)،(2.91)،(2.33)،
אאאא،،א،א

אא،Kאאאאא 
א א  

52%48%אאא(Observed Variability)

                                                 
)1(אאאאא، א א

אאאאאאאאאא 
אא אF(Investment Adjustment Cost ،

אא(Mendoza, 1991)K 
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،אאאKאאא
אאאאאא

Kאא 
א א   אא  א  א אא

אאאאא(Long Balanced Growth Path)،
 א א א אא(Impulse Response Functions)א   K

    (Single Temporary Technology Shock) ،א 
אאאאאא2002אK 

 אF1 א א א E(IRF)א א א
 א  א  א 1אt   א   

K        א א א
אאא(One Standard Deviation Shock)א

א(Boom Cycle)אאא
16% ، אא א אא א  

F   15א E K  א א א א 
13%אא2t א،1tk  

א 5t א،11.5 %א2t . 
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F1E 
אאאאאא 

 

אאאty 

אאtc 
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F1WE 
  

אkא1t  

 
 

אth 
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  אF2 א א א E(IRF)א א
אK

אא אאאא   1t 
א4%،3.1%،2%،2.9%א،אא

Kאאאאאאא 
F2WE 

אאאאאא 
אאאty 

 
 

אאtc 
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F2WE 
אkא1t  

  
אth  

  

אאאאF1FE2E
אא   ،אא א 

 א   (Inputs) ، א     א
א(Outputs)؛אאא

Eא F א  ، א     א  
 אא   א   ،    א

  ،א   א א א  א
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 אא  1אt אאא
א،אאConsumption Smoothing)E

אאאאt
1אt Kא 

FאאאIRFE،אאא
אאאאאא1אt 

،אא
Kאא א א،א א

אאאאא(Absorb)אאא
אאאK

אאאאאאK 
F  2 א  א   Eאא

אא 1997א אאא  
  א   Kא א א א אc،

אhאאאy،א
אiאאאy،

Kאא 
  אz  אאא

א  א א א    ،א א אא
Kא 

  אא אא ciz
 א א א  ،  א  h 

  (Countercyclical)אאאא
(Procyclical)Kאא 
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F2WE 
אאאאאאאאא 

א(Y) 
Correlations with Y 

א
אא 

Autocorr.

אאא
אא(Y) 

Ratio of standard 
deviation 

to that of y

אא
א % 

Standard  
Deviation%

 

z h i c y z h i c y  

0.99 -0.094 0.45 0.25 0.55 1.02 0.18 1.59 0.93 6.57  אאאא

0.99 0.69 0.88 0.80 0.56 0.90 0.24 3.19 0.85 1.74  אאא

F  3 א  E(Correlations) 
 אאא  א אאא  אא אא

Kאאאאאא
אאאאאאאאא

Kאאאאא
א،אאאא،

אאא،Kאאאא
א א ،א אF א א אא ،Eא

 א  ،א א א א   
Kאאאאאא

 א Backus et al., 1995 ،      אא
Kאאאא 
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F3WE 
אאאאאאאא 

א 
z 


א 

h 

א
א 

i

א
א

c

אא
א 

y
-0.186 0.233 -0.107 -0.512 -0.220 

א א אא א א א   ، 
      א א ،   

 א  א   אא     Kא א
א    ،      א
אאאאאא

א،אאאאאאא
      א   א א א

 Kא ،א א א א א א  
אא،אאא

אאאאאאא
K 

אאאא
אא א א א א אא  

 א  אא  אא אא א   א ، 
א אאאאאאאא

א א א    א אyciz
Kאאאאאא 
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א 
 א א אא א א א אא

אאאאא
אאאאא،אא

Kאאאאאא
 א (Calibration) א   א א אא 

        ،א   
 א  א(Artificial Data) א א 

 א(Real Data)א א אא  ،   
   אא(1997)א א  

(Cyclical Fluctuations)Kאא  א  א  
אאא אא  א א  

א  Kא א א אא א  אא 
 א א א א א א א א

א1980א2006אאK
W 

1.   א א  א א א א 
אאאאאא،אא

אאא  א א א
Kאאאאא 

2. אאאאאא
 א  אא  אא אא  א א א

אא،אאאאא
  א אא א    א א א
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אאאאאאאאא
אאאKאאאא 

3.  אאאא אאא א
(Absorb)   א א א א  

א א  א א אא  א  ، K
אאאאא،א

Kא 
אאאאאאא

 א א     א    א
אאKאאא

 אא   אא א א א א 
אאאאא، אאא א

אKאאא
אאאאאאאא

Kאאאא،אא 
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אא 

א  ، K 2008K   א א  א
א،אאא،48،4K 

 ، ، א  ،K2003KWא א א  א 
،،אאאKא15،2K 

 ، K2002Kא אא Wא א אא  א
אא،אאKאא 

 א אא אאא،F א א 1993א J
2001E،26/6/2009،אאאW J 

http://www.economy.gov.ae/Arabic/EconomicStatisticsReports/DocLib/2001-
%20%D8%A7%D9%84%D9%86%D8%B4%D8%B1%D8%A9%20%D8%A7%D9%8
4%D8%B3%D9%86%D9%88%DB%8C%D8%A9%20%D9%84%D9%84%D8%AD
%D8%B3%D8%A7%D8%A8%D8%A7%D8%AA%20%D8%A7%D9%84%D9%82%
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The Role of Technology Shocks in Explaining Real 
Business Cycles (RBC) in the United Arab Emirates 
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ABSTRACT  
Technology shocks in a macroeconomic model are events that affect the 

economic output through its impact on the marginal productivity of factors of 
production in the economy. This study addressed the role of domestic and 
global technology shocks in explaining RBC in the United Arab Emirates 
(UAE) using the Dynamic Stochastic General Equilibrium (DSGE) approach 
for a small open economy. It also highlighted the similarities and differences 
in the properties of RBC between the UAE and the USA. The findings of this 
study showed that global technology shocks are relatively more important 
than domestic technology shocks in explaining business cycles for the UAE. 
Furthermore, the results indicated that the properties of RBC for the UAE 
and the USA are the same for Gross Domestic Product (GDP), Consumption, 
and Investment Expenditures variables. 
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