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INTRODUCTIONIncreasing production by increasing TotalFactor Productivity (TFP) is an inevitable ne-cessity, especially given that imports consti-tute supply for some agricultural productsthat requires spending on scarce financial re-sources. Therefore, increasing productivitygreatly helps the economic development ofdeveloping countries (Imami-meybodi,2005). Iran is a relatively small country, butan influential one in some import- and trade-related aspects. In fact, imports account forthe most part of the trade in the agriculturalsector (Comijani, 2001). Unplanned importsof agricultural products will negatively affectagricultural production (Malekan, 2013).Once productivity increases, the Gross Do-mestic Product (GDP) will increase too, andimports will decrease accordingly.The importance of the agricultural sectorfor food security requires serious attention toimports in this sector. Regarding the signifi-cance of TFP shocks in economic growth anddevelopment, it is important to know the ef-fect of temporary and permanent shocks inthe agricultural sector on demand for agricul-tural imports. Accordingly, we can make bet-ter decisions for large-scale planning aimingat achieving sustainable economic develop-ment. Here, we briefly review research on theanalysis of productivity, income, and ex-change rate shocks by different methods andtheir effects on macroeconomic variables.Mohammadi and Akbarifard (2008) studiedproductivity shocks based on the pattern ofthe business cycles. In order to calculate theTFP in Iran's economy, they used the Törn-qvist index. The shocks were decomposedusing the Blanchard-Quah technique. The re-sults showed that the shocks on the demandside had no significant effects on economicgrowth (i.e., the impact on productionchanges has been transient) while the shockson the supply side exhibited significant cu-mulative impacts on economic growth.Kooshesh (2009) decomposed incomeshocks into temporary and permanent com-ponents, using Blanchard-Quah technique,and examined their effects on the balance of

trade in Iran's economy during the period1990-2007. While temporary income shockswere the main drivers of changes in the bal-ance of trade, permanent income shocks didnot play an important role.Mirzaei Khalil Abad et al. (2009) examinedthe effects of monetary shocks on the agricul-tural sector using the Vector Auto-Regressive(VAR) model and the Hodrick-Prescott Filter.The results indicated a weak relationship be-tween the monetary system and the agricul-tural sector.Moghaddasi et al. (2010) derived produc-tivity shocks and production gap by using theHodrick-Prescott and Kalman filters and ex-amined their effects on the price of nutrientsin Iran, by using the Johanston test and theVAR model over 1976-2008.The effect of theproductivity shock on the growth of nutrientprices was found to be negative while the ef-fect of the production gap was positive. Ac-cordingly, the productivity shock had astronger effect on increasing the price of nu-trients.Hemmati and Mobasherpour (2011) stud-ied the sources of fluctuations in real andnominal exchange rates in Iran’s oil-relianteconomy assuming neutrality of nominalshocks of the real exchange rate in the longrun by the use of Blanchard-Quah techniqueand seasonal data of 1990 to 2008. The re-sults revealed that real shocks played thedominant role in accounting for the varia-tions of the real exchange rate.Baniasadi and Mohseni (2014) studied theeffect of permanent and temporary produc-tivity shocks on the energy consumption ratein Iran using the Blanchard-Quah techniqueand the Structural Vector Auto Regressive(SVAR) model over 2003-2010. The resultsshowed that temporary productivity shockswere the most important source of changesin energy consumption rate in the short run.In addition, permanent shocks of productiv-ity reduced energy consumption rate in thelong run. Therefore, in order to reduce en-ergy consumption in Iran, the growth of TFPshould be given special attention by policymakers.

Effect of Temporary and Permanent Shocks of ...  / Tavakoli et al.
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Pishbahar et al. (2015) investigated the ef-fects of inflation on different sectors of theeconomy through an SVAR model by usingtime series data of 1959-2009. The resultsshowed that the structural shock of inflationaffected the production in all economic sec-tors in the short run. This effect was weakand non-uniform in various sectors. In themid-term, the impact of the inflation shockon the production in all sectors was sharplyreduced and disappeared in the long run. Inaddition, the inflation shock had the leastcontribution to the fluctuations in agricul-tural production among the economic sec-tors. Moulaei and Uday (2016) used the Blan-chard-Quah technique to decompose the in-come shocks and applied the SVAR model toinvestigate the effect of two components ofincome shocks on Iranian households’ con-sumption during the period 1974-2014. Ac-cording to the results, householdconsumptions were almost entirely capturedby permanent income shocks during thegiven period. Therefore, the results con-firmed the hypothesis of permanent incomefor Iran. Some related studies in other countries arereviewed below.Haffmaister and Roldos (1997) comparedbusiness cycles in Latin America and Asiausing the Blanchard-Quah technique. The re-sults indicated that the supply-side shockssuch as productivity (structural reforms) andlabor supply were the main source of produc-tion fluctuations, even in the short run. Veselkoa and Horvath (2008) decomposedincome shocks into temporary and perma-nent components for transitional countries ofCentral Europe (Poland, Uruguay, Czech Re-public, Lithuania, etc.) using the Blanchard-Quah technique. The results revealed thattemporary income shocks were the most im-portant factors in the fluctuations of the tradebalance.By estimating the production gap in Mon-golia by different methods, Bersch and Sin-clair (2011) found that the Blanchard-Quahtechnique provided a more accurate estima-

tion of the production gap for joint produc-tion and inflation model compared to othertraditional methods of decomposition.Bardalez and Zea (2014) examined the re-lationship between the exchange rate andTFP in Chile, Mexico, and Peru using seasonaldata. In this regard, TFP was first estimatedusing the general equilibrium model for asmall open economy. Then, it was decom-posed into internal and external componentsrelated to the exchange rate using the Blan-chard-Quah technique as an SVAR model. Theresults indicated the short, mid- and long-runeffects of the exchange rate on TFP. In addi-tion, the short-term and mid-term effectsdominated the long-term effects.As can be seen, the effects of productivityshocks on demand for agricultural importshave not been investigated in Iran yet, so thepresent research work focused on this issue.
MethodologyIn order to achieve the research objectives,the agricultural productivity was first deter-mined and its shocks were decomposed intopermanent and temporary shocks. Then,their effects on agricultural imports were in-vestigated. The annual data requirements forthe period 1982-2014 on the base year of2005 was acquired from the economic re-ports and balance sheets of the Central Bankof the Islamic Republic of Iran, the yearly sta-tistical letters, and the national accounts ofIran.

Productivity calculationThis research used the Solow residualmethod to calculate productivity. Comparedto non-parametric methods, the main advan-tage of this method is its testability and po-tential capabilities. The Solow economicgrowth model considers the role of technol-ogy in addition to the role of the two main in-puts of production (capital and labor). Whileall inconsistencies of economic growth in thereal world cannot be attributed to productiv-ity, the Solow model uses the concept of pro-ductivity correctly (Soltani, 2013; TahamiPour and Shahmoradi, 2007).

Effect of Temporary and Permanent Shocks of ...  / Tavakoli et al.
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Effect of Temporary and Permanent Shocks of ...  / Tavakoli et al.The Solowresidual is calculated as follows:
TFP=V-αK-βL- γE (1)

where V denotes thevalue added of the agri-cultural sector (a proxy for production),
Krepresents the value of capital stock, L is thenumber of employees, and E represents en-ergy used in the agriculture sector. Also, α, βand are the capital,labor,and energy contri-bution to production, respectively. 
Decomposition of productivity shocks using
the Blanchard-Quah techniqueThe Blanchard-Quah technique was used todecompose the TFP of the agricultural sector.The advantage of this technique is that thereis no single method for decomposing a vari-able into its permanent and temporary com-ponents. The Blanchard-Quah technique is asubset of the SVAR models. By applying a con-straint, this technique decomposes theshocks into temporary and permanentgroups. These models are a system of simul-taneous dynamics equations that allow us toclassify and study the impacts of shocks onvariables. In this method, variables are cho-sen in such a way that at least one of them isnon-stationary since the stationary variableshave no permanent component. This methodcannot be used if both variables are station-ary. Finally, both variables appear to be sta-tionary in the model. In the absence of thepermanent component, bivariate moving av-erage (BMA) for the sequences of productiv-ity and imports demand will be representedas follows (Enders, 2010; Baniasadi andMohseni, 2014):

(2)
(3)Or more briefly:

(4)
so that ε2t and ε2t are independent whitenoise disturbance terms with identical vari-ance and Cij (L) ispolynomials in terms of thelag operator (L). We normalize the shocks sothat thevar (ε1) = var (ε2) = 1. If Σε is the vari-ance-covariance matrix of disturbance, thenwe will have:

(5)The sequences {TFP} and {M} are consid-ered as endogenous variables.The sequenceshave the same properties as an exogenousvariable according to the economic theory.The important point in decomposing the per-manent and temporary productivity is that itshould not be affected by import shocks inthe long run regarding the theoretical base ofthe model. It is assumed that the importshocks do not have a permanent effect onTFP. In fact, productivity shocks lead tochanges in imports. This dichotomy betweenpermanent and temporary effects paves theway for complete identification of structuraldisturbances of the VAR model to solve theequation and to obtain the coefficients by ap-plying this constraint. The overall effect of ashock on the TFP sequence should be equalto zero. In the equation, therefore, the coeffi-cients must be as follows: (6)In order to identify the invisible structuralshocks, it is necessary to apply certain iden-tification constraints on the non-constrainedVAR model. In this regard, a lower triangularmatrix is formed in which the element  C12(L)= 0. (7)
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Here, nominal and real shocks are not no-ticeable, so they are extracted from the esti-mated VAR model.Assuming stationary variables, the VARmodel is as follows:
(8)Importantly, the residuals of the VAR modelare combinations of pure disturbances of ε1tand ε2t. For example, e1t is the predictionerror of a forward period of TFPt, or in otherwords:

e1t = ΔTFPt – et-1 ΔTFPt (9)Based on the BMA model, the predictionerror of a forward period is:
e1t =C11(0) ε1t+C12 (0) 2t (10)Similarly, since e2t is the prediction error ofa forward period to Mt, the following equa-tion is obtained:
e2t = C21 (0) ε1t + C22 (0) ε2t (11)By combining the two equations, the fol-lowing pattern is obtained: (12)
If the values of C11 (0), C12 (0), C21 (0), C22 (0)are known, it is possible to extract ε1t and ε2tfrom regression residuals(e1t and e2t). Blan-chard and Quahshowed that the relationshipbetween Equation (12) and the BMA modelwith a long-runlimitation creates preciselyfour constraints which can be used to obtainthe four above coefficients. We can estimatethevar (e1), var (e2) and cov (e1, e2) by usingthe VAR model residuals. The four constraintsdescribed earlier are summarized as follows:

Constraint 1:
var(e1t)= var(e1)= c11 (0)2+c12 (0)2 (13)Constraint 2:
var(e2t)=var(e2)=c21 (0)2+c22 (0)2 (14)Constraint 3:
cov(e1,e2 )=c12 (0) c22(0)+c11(0)c21(0) (15)Constraint 4:

0= C11 (0) {1- ∑a22 (K)}+ C21 (0)∑a12 (K) (16)Along these four constraints, there are fourequations that can be used to obtain the un-known values of C11 (0), C12 (0), C21 (0), andC22 (0). All terms of the sequences ε1t and ε2tcan be calculated using the following equa-tions:
e1t-i= C11(0) 1t-i + c12(0) 2t-I (17)
e2t-i= C21(0) 1t-i + c22(0) 2t-I (18)

Variance decomposition of response functionsThe sequences ε1t and ε2t can be used to an-alyzethe instantaneous response functionsand decompose the variances, like a usualVAR model although here the interpretationof response is more specific. Using thismethod, the historical decomposition ofevery single series can be achieved. For ex-ample, all values of the sequence {ε1t} can beset to zero and using the values obtained forthe series ε2t, the permanent changes in thesequence {TFPt} can be calculated from thefollowing equation (Enders, 2010):
(19)

RESULTS AND DISCUSSION
Productivity calculationIn order to estimate the coefficients α, β andγ in Equation (1), the time series of labor,capital stock and energy consumed in theagricultural sector during the period 1982-2014 in Iran were used. To show the experi-mental relations of production in a morerealistic way in the chosen function as well aserror reduction in expressing the relation-ships between inputs and outputs, it is nec-

Effect of Temporary and Permanent Shocks of ...  / Tavakoli et al.
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essary to precisely select the productionfunction model. Therefore, the Transcenden-tal, Translog and Cobb-Douglass forms as themost widely used functions in the agricul-tural sector were fitted by the Eviews soft-
ware package. Finally, according to JB, LM, F,and DW statistics presented in Table 1, theCobb-Douglas function was picked as themost fitted form for the agricultural sector.

Effect of Temporary and Permanent Shocks of ...  / Tavakoli et al.

Based on the comparisons of Translog andCobb-Douglas functions, as well as the tran-scendental and Cobb-Douglass, the LR statis-tic values were calculated as to be 0.58 and0.41, respectively, both of which are less thanthe critical value of  χ2. Thus, the null hypoth-esis concerning the existence of a constraint

(i.e. the Cobb-Douglass function) is accepted.So, this function is used to obtain TFP. TheAugmented Dickey-Fuller (ADF) test wasused to examine the stationary situation ofthe variables. The results are presented inTable 2.

Functions No. of coefficients
(No. of significant) JB LM F DW

Translog 11(1) 0.69(0.70) 0.75(0.48) 317.7 1.92Transcendental 8(6) 0.85(0.65) 0.60(0.55) 354.2 2.19Cobb-Douglass 5(5) 0.77(0.67) 0.84(0.44) 329.9 1.51

Table 1
The Comparison of the Translog, Transcendental, and Cobb-Douglass Functions

Variables Label
ADF test statistic 

(with trend and intercept) Critical value Stationary 
possessionLevel First difference

Ln Y Log of value added -2.33 -6.62** -4.28 I(1)Ln E Log of energy -3.06* - -2.95 I(0)Ln K Log of capital stock 2.92 -3.10* -2.96 I(1)Ln L Log of labor -5.18** - -4.35 I(0)

Table 2
Unit Root Test of Variables in Agricultural Production Function

*P<0.05, **P<0.01
As the variables are integrated of order zeroand one, the Auto Regressive Distributed Lag(ARDL) model was employed to estimate theagricultural production function. Accordingto the Schwarz-Bayesian criterion, the ARDLmodel (0, 0, 1, 1) was selected as the best es-timated model by the Microfit software pack-age. The results of diagnostic tests for

dynamic pattern indicate that the estimatedresiduals are normally distributed based onthe JB statistics (0.91(0.63 )). According tothe LM statistics (0.93(0.76)), there was noserial auto-correlation and no variance het-erogeneity (0.45(0.83)) in the residual of themodel. Therefore, the functional form wasproperly selected. After estimating the dy-
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Table 3
Long Run Estimation of Production Function in the Agricultural Sector, ARDL (1, 0, 0, 0)

Variables Label Coefficients t- statistics P-value

Ln L Log of labor 0.11 1.87 0.071Ln K Log of capital 0.52 10.93** 0.000Ln E Log of energy 0.83 9.39** 0.000C Intercept 0.59 0.61 0.542D Dummy variable -0.54 -10.57** 0.000
**P<0.01

Figure 1. Trend of Agricultural TFP for the period 1982- 2014

namic equation based on t-statistic (-6.88)and comparing it to the critical value ofBanerjee, Dolado and Master table (-5.27),the null hypothesis implying the absence of along-run relationship is rejected and thelong-run relationship between variables isaccepted at the significance level of 99%. Theresults of the long-run estimation of the pro-duction (value added) function are presented

in Table 3. The Dummy variable is related tothe year 2008 when severe frostbite reducedthe value added of the agricultural sector toa greater degree than the previous years.Based on the results of production functionand Equation (1), the TFP of the agriculturalsector was estimated whose results over theperiod of study are presented in Figure 1.

Decomposition of productivity shocks using
the Blanchard-Quah techniqueAs in the Blanchard-Quah technique, vari-ables should be chosen in such a way that atleast one of them is non-stationary. The vari-ables were first checked for their unit rootproperties using the standard ADF test. The

results in Table 4 show that agricultural fac-tor productivity and imports are stationaryin level and first difference, respectively.In the absence of cointegration vectors, theBlanchard-Quah technique can be used.Therefore, the Johansen-Juselius method wasapplied to examine the existence of a co-inte-
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Effect of Temporary and Permanent Shocks of ...  / Tavakoli et al.gration between the model variables. Theresults of the maximum eigenvalue and theTrace test are presented in Table 5. According to the results, the co-integration vector is notconfirmed.

Table 5
Johansen-JuseliusCo-Integration Test

Null hypotheses Trace statistics Critical value maximum eigenvalue statistics Critical value

No vector 12.53 15.49 12.19 14.26At least one vector 0.34 3.84 0.34 3.84

Table 6
Structural VAR Estimation for Decomposing Permanent and Temporary Shocks

Structural VAR is just- identified
Model: Ae= Bu where E[UÚ]= I

Restriction type: Long-run text form long-run response pattern: C(1)             C(2)0                  C(3)

Level of significance Z statistics Standard error Coefficients0.000 7.8740** 2.2597 17.9727 C(1)0.017 2.3871* 3.3535 8.0052 C(2)0.000 7.8740** 0.0062 0.0489 C(3)
Log likelihood -40.39537

Estimated A matrix:0.00001.00001.00000.0000
Estimated B matrix:-6.408728.45980.00760.0000

Then, temporary and permanent shockswere decomposed by estimating a VAR modelon the basis of Blanchard method given theshort and long run constraints. The resultsare presented in Table 6. Given the existence
of temporary and permanent shocks, thetemporary shock has no long-run effect onimport demand while the permanent shockhas a long-run effect on it.

Table 4
Unit Root Test of the Blanchard-QuahVariables

Variables Label
ADF test statistic(with intercept)                 

Critical value Stationary 
possessionLevel First difference

Ln M Log of agricultural imports -0.93 -10.24 -3.66 I(1)Ln TFP Log of agricultural TFP -6.28 - -3.66 I(0)

As in the Blanchard-Quah technique inwhich the variables must be integrated of order zero, a bivariate program includingfirst differences of the log of agricultural
*P<0.05, **P<0.01
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Effect of Temporary and Permanent Shocks of ...  / Tavakoli et al.imports and log of total factor productivity ofthe sector was run. The results are as follows:ΔLMt = -864- 392 LTFPt-1 -0.6 ΔLMt-1LTFPt =0.35 +0.84LTFPt-1–0.000002 ΔLMt-1The results show a negative relationshipbetween demand for imports and TFP in theagricultural sector. Also, the estimation re-sults of the structural auto-regressive modelshow that imports have an indirect relation-ship with its previous period. In addition, TFPof the agricultural sector in the previous pe-riod is indirectly related to the imports of theagricultural sector. In these periods, improv-ing TFP of the sector had a moderating effecton the imports fluctuations. The permanentand temporary shocks of the agricultural TFPare also presented in the appendix. 
Impulse responsesThe impulse response functions show thedynamic behavior of the variables over timeper one standard deviation when shocks hap-pen. Therefore, they are also called the singleshocks. The dynamic response of demand foragricultural imports as a result of productiv-ity shocks was examined. The results of theinstantaneous and the integrated responseshock functions of demand to the permanentand temporary shocks of TFP derived fromthe SVAR are shown in Figures 2 and 3. The

primary response of imports to the perma-nent shock of TFP is downward (-6.40%).Inthe 19th period, these zigzag changes reacha new level of equilibrium (a little upper than0). The initial response of imports is upwardin relation to the temporary shock of TFP(with the amount of 28). This is rapidly re-duced to zero after 10 periods and fluctuatesaround it. Productivity shocks initially affectthe import demand due to their structure, butthey are gradually moderated. The initial ef-fect of the temporary shocks is normallygreater than the permanent ones. Impor-tantly, because of the slow changes in produc-tivity as well as their gradual impacts onimport demand, it is expected that the shockchange in productivity will be corrected andgradually tended to approach zero. There-fore, considering the contribution of the im-ported inputs to demands for imports in thissector as well as the structure of agriculturalproduction, it can be well expected that theimpact of the productivity shocks will initiallyaffect the demand for imports in a fluctuatingway, but this effect will tend to approach zeroover time. Therefore, it can be concluded thatthe fluctuating effect of productivity shocksin the early periods is due to their effect onimport demand. Tending to zero results fromnegligible impacts of productivity on the de-mand for agricultural imports in Iran.

Figure 2. Import Demand Response of the Agricultural Sector to Permanent Impulse of TFP
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Residual variance decompositionIn variance decomposition, the short- andlong-run contributions of shocks to the vari-ables are determined in residual variance.The response of the variance of agriculturalimport demand to TFP is presented in Table7. As can be seen, fluctuations in imports aremainly accounted for by temporary shocks ofproductivity, and long-run shocks contribu-tion is small. In all periods, temporary shocksof TFP had the greatest contribution in cap-turing the import variance. In the first period,these shocks account for about 83% of the

changes while the permanent ones accountfor about 16%. These contributions vary insubsequent periods. The findings show thatthe temporary shock (with the value of84.67) in the fourth period and the perma-nent shock in the first period (with theamount of 16.76) had the largest share in ac-counting for the variance of imports of theagricultural sector in Iran. Therefore, if theincreased productivity does not become en-dogenous, its impacts on agricultural importswill gradually decrease and even disappear.

Figure 3. Import Demand Response of the Agricultural Sector to TemporaryImpulse of TFP

Table 7
Percent Contribution in Variance of Demand for Agricultural Imports to the Shocks

Period Temporary contribution Permanent contribution1 83.23 16.762 83.33 16.663 84.60 15.394 84.67 15.325 84.56 15.436 84.54 15.457 84.48 15.518 84.46 15.539 84.43 15.5610 84.42 15.57
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CONCLUSION AND RECOMMENDATIONThe temporary and permanent shocks ofagricultural TFP during the period of 1982-2014 were investigated by the Solow residualmethod. Then, by the use of the Blanchard-Quah technique and a bivariate program, theTFP shocks of the sector were decomposedinto temporary and permanent ones. After-wards, using the bivariate SVAR method, theimpulse response and variance decomposi-tion of the demand for imports, its contribu-tion to temporary and permanent TFP shockswere measured. Accordingly, it was foundthat temporary and permanent shocks ac-counted for 84.36% and 15.63% of the vari-ance of demand for agricultural imports inthe long run (32 periods), respectively. Bani-asadi, and Mohseni (2014) showed thestronger effect of temporary TFP shocks onenergy consumption. Bardalez and Zea(2014) also showed the stronger effect of ex-change rate shocks on TFP in short-runrather than mid- and long-run. The fluctuat-ing impact of productivity shocks in the earlyperiods is due to their impact on import de-mands. But, the shocks tend to approach zerobecause of their negligible impact on the de-mand for agricultural imports in Iran.
Suggestions In the agricultural sector, most of the im-ported goods are of consumer type or inother words, they do not complete the agri-cultural production chain. Therefore, it is sug-gested that:1- If the policymakers aim at increasing theefficiency of agricultural TFP, it must be con-stantly increased and become endogenous toreduce demands for agricultural imports.2- The positive permanent and temporarychanges in the TFP of agricultural sector areprovided through investing in the develop-ment of science and technology, scientific in-stitutions, research and increased humancapital in the agricultural sector. Then, the de-mand for agricultural imports will be de-creased due to increasing agricultural TFP.
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Appendix- Permanent and temporary impulses of Agricultural TFP, the Blanchard-Quah technique
Period Temporary 

impulses
Permanent

impulses Period Temporary
impulses

Permanent
impulses1 28.90000 -10.29000 17 0.00580 -0.001102 -16.78000 4.32000 18 -0.00340 0.000693 9.83000 -2.17000 19 0.00204 -0.000414 -5.77000 1.19000 20 -0.00120 0.000245 3.40000 -0.67000 21 0.00070 -0.000146 -2.00000 0.40000 22 -0.00042 0.000837 1.17000 -0.23000 23 0.00024 -0.000498 -0.69000 0.13000 24 -0.00014 0.000289 0.40000 -0.08100 25 0.00080 -0.0006910 -0.24000 0.04700 26 -0.00050 0.0009811 0.14000 -0.02800 27 0.00029 -0.0005912 -0.08300 0.01600 28 -0.00017 0.0003413 0.04900 -0.00970 29 0.00010 -0.0002014 -0.02800 0.00570 30 -0.00060 0.0001115 0.01700 -0.00330 31 0.00021 -0.0007816 -0.01000 0.00190 32 -0.00020 -0.00024
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