Install “Lavaan” package into R Studio. Convert Excel files into “.csv” files. Ensure that the cells containing numerical data are formatted as numbers. All bold lettering is instructions from the author, not outputs provided by R.

Oil Path Analysis Model:

Enter this syntax:
> library(lavaan)
The following will appear:
This is lavaan 0.5-20
lavaan is BETA software! Please report any bugs.
Import the data set “LogOilData.csv” as a “Text” file; select “Yes” under the “Heading” option. The following will appear:
> LogOilData <- read.csv2("~/Desktop/LogOilData.csv") 
>   View(LogOilData)
Enter this syntax:
> attach(LogOilData)
Enter the following model into R script, and then click “Run”. The apostrophes must be entered manually, not copy and pasted.
> oilmodel = '
+ PRICE ~ STOCKS + UTIL + PROD + DEM + DXY + IRAQ + ARAB + GEORGIA
+ UTIL ~ PROD
+ PROD ~ DEM + IRAQ + ARAB + GEORGIA
+ STOCKS ~ PROD + DEM
+ '
Enter this syntax:
> oilmodel.fit = sem(oilmodel, data = LogOilData)
Enter this syntax:
> summary(oilmodel.fit, rsquare = TRUE, fit.measures = TRUE)
The following results will appear:
lavaan (0.5-20) converged normally after  94 iterations

  Number of observations                           		253

  Estimator                                         			ML
  Minimum Function Test Statistic              		101.060
  Degrees of freedom                                		11
  P-value (Chi-square)                           		0.000

Model test baseline model:

  Minimum Function Test Statistic             		2044.151
  Degrees of freedom                                		26
  P-value                                        			0.000

User model versus baseline model:

  Comparative Fit Index (CFI)                    		0.955
  Tucker-Lewis Index (TLI)                       		0.895

Loglikelihood and Information Criteria:

  Loglikelihood user model (H0)               		2736.113
  Loglikelihood unrestricted model (H1)       	2786.643

  Number of free parameters                         		19
  Akaike (AIC)                               			-5434.226
  Bayesian (BIC)                             			-5367.091
  Sample-size adjusted Bayesian (BIC)        		-5427.325

Root Mean Square Error of Approximation:

  RMSEA                                          			0.180
  90 Percent Confidence Interval          		0.149  0.213
  P-value RMSEA <= 0.05                          		0.000

Standardized Root Mean Square Residual:

  SRMR                                           			0.058

Parameter Estimates:

  Information                                 			Expected
  Standard Errors                             			Standard

Regressions:
                   		Estimate  	Std.Err  	Z-value  	P(>|z|)
  PRICE ~                                             
    STOCKS           	-3.689    	0.438   	-8.415    	0.000
    UTIL             		-0.201    	0.228   	-0.885    	0.376
    PROD             	-1.591    	0.673   	-2.365    	0.018
    DEM               	9.102    	0.634   	14.357    	0.000
    DXY              		-1.937    	0.107  		-18.092    	0.000
    IRAQ	          	-0.167    	0.066   	-2.538    	0.011
    ARAB	           	0.036    	0.068    	0.525    	0.599
    GEORGIA        	0.310    	0.073    	4.240    	0.000
  UTIL ~                                              
    PROD             	-0.319    	0.039   	-8.152    	0.000
  PROD ~                                              
    DEM               	0.827    	0.012   	71.112    	0.000
    IRAQ	          	-0.005    	0.006   	-0.879    	0.379
    ARAB	          	-0.014    	0.006   	-2.160    	0.031
[bookmark: _GoBack]    GEORGIA        	0.001    	0.007    	0.131    	0.896
  STOCKS ~                                            
    PROD             	-0.238    	0.094   	-2.542    	0.011
    DEM               	0.641    	0.079    	8.112    	0.000

Variances:
                   		Estimate  	Std.Err  	Z-value  	P(>|z|)
    PRICE             	0.025    	0.002   	11.247    	0.000
    UTIL              	0.002    	0.000   	11.247    	0.000
    PROD              	0.000    	0.000   	11.247    	0.000
    STOCKS            	0.001    	0.000   	11.247    	0.000

R-Square:
                   		Estimate
    PRICE             	0.954
    UTIL              	0.208
    PROD              	0.954
    STOCKS            	0.729






























Wheat Path Analysis Model:

Enter this syntax:
library(lavaan)
The following will appear:
This is lavaan 0.5-20
lavaan is BETA software! Please report any bugs.
Import the data set “LogWheatData.csv” as a “Text” file; select “Yes” under the “Heading” option. The following will appear:
> LogWheatData <- read.csv2("~/Desktop/LogWheatData.csv")
>   View(LogWheatData)
Enter this syntax:
> attach(LogWheatData)
Enter the following model into R script, and then click “Run”. The apostrophes must be entered manually, not copy and pasted.
> wheatmodel = '
+ PRICE ~ PROD + DEM + STOCKS + DXY + AFGHAN + GEORGIA + UKRAINE
+ PROD ~ DEM + EL.NINO + LA.NINA + AFGHAN + GEORGIA + UKRAINE
+ STOCKS ~ DEM + PROD
+ '
Enter this syntax:
> wheatmodel.fit = sem(wheatmodel, data = LogWheatData)
Enter this syntax:
> summary(wheatmodel.fit, rsquare = TRUE, fit.measures = TRUE)
The following results will appear:
lavaan (0.5-20) converged normally after  57 iterations

  Number of observations                           		268

  Estimator                                         			ML
  Minimum Function Test Statistic               		52.744
  Degrees of freedom                                 		9
  P-value (Chi-square)                           		0.000

Model test baseline model:

  Minimum Function Test Statistic             		1511.895
  Degrees of freedom                                		24
  P-value                                        			0.000

User model versus baseline model:

  Comparative Fit Index (CFI)                    		0.971
  Tucker-Lewis Index (TLI)                       		0.922

Loglikelihood and Information Criteria:

  Loglikelihood user model (H0)               		1556.546
  Loglikelihood unrestricted model (H1)       	1582.918

  Number of free parameters                         		18
  Akaike (AIC)                               			-3077.092
  Bayesian (BIC)                             			-3012.454
  Sample-size adjusted Bayesian (BIC)        		-3069.525

Root Mean Square Error of Approximation:

  RMSEA                                          			0.135
  90 Percent Confidence Interval          		0.101  0.171
  P-value RMSEA <= 0.05                          		0.000

Standardized Root Mean Square Residual:

  SRMR                                           			0.033

Parameter Estimates:

  Information                                 			Expected
  Standard Errors                             			Standard

Regressions:
                   		Estimate  	Std.Err  	Z-value  	P(>|z|)
  PRICE ~                                             
    PROD             	-0.821    	0.393   	-2.090    	0.037
    DEM               	3.016    	0.491    	6.140    	0.000
    STOCKS           	-0.351    	0.085   	-4.111    	0.000
    DXY              		-1.942    	0.097  		-20.112    	0.000
    AFGHAN            	0.009    	0.050    	0.182    	0.856
    GEORGIA           	0.140    	0.077    	1.825    	0.068
    UKRAINE           	0.072    	0.062    	1.163    	0.245
  PROD ~                                              
    DEM               	1.131    	0.021   	54.861    	0.000
    EL.NINO           	0.019    	0.004    	4.951    	0.000
    LA.NINA          	-0.009    	0.005   	-1.956    	0.050
    AFGHAN           	-0.010    	0.007   	-1.314    	0.189
    GEORGIA           	0.027    	0.011    	2.442    	0.015
    UKRAINE          	-0.001    	0.009   	-0.128    	0.898
  STOCKS ~                                            
    DEM               	1.614    	0.326    	4.949    	0.000
    PROD              	0.723    	0.273    	2.645    	0.008



Variances:
                   		Estimate  	Std.Err  	Z-value  	P(>|z|)
    PRICE             	0.027    	0.002   	11.576    	0.000
    PROD              	0.001    	0.000   	11.576    	0.000
    STOCKS            	0.014    	0.001   	11.576    	0.000

R-Square:
                   		Estimate
    PRICE             	0.780
    PROD              	0.929
    STOCKS            	0.719



































Aluminum Path Analysis Model:

Enter this syntax:
> library(lavaan)
The following will appear:
This is lavaan 0.5-20
lavaan is BETA software! Please report any bugs.
Import the data set “LogAluminumData.csv” as a “Text” file; select “Yes” under the “Heading” option. The following will appear:
> LogAluminumData <- read.csv2("~/Desktop/LogAluminumData.csv")
>   View(LogAluminumData)
Enter this syntax:
> attach(LogAluminumData)
Enter the following model into R script, and then click “Run”. The apostrophes must be entered manually, not copy and pasted.
> aluminummodel = '
+ PRICE ~ STOCKS + POWER + INDUSTRIAL + DXY + CHECHEN1 + CHECHEN2 + GEORGIA
+ PROD ~ POWER + INDUSTRIAL + CHECHEN1 + CHECHEN2 + GEORGIA
+ STOCKS ~ PROD + POWER
+ '
Enter this syntax:
> aluminummodel.fit = sem(aluminummodel, data = LogAluminumData)
Enter this syntax:
> summary(aluminummodel.fit, rsquare = TRUE, fit.measures = TRUE)
The following results will appear:
lavaan (0.5-20) converged normally after  47 iterations

  Number of observations                           		253

  Estimator                                         			ML
  Minimum Function Test Statistic               		59.784
  Degrees of freedom                                 		7
  P-value (Chi-square)                           		0.000

Model test baseline model:

  Minimum Function Test Statistic             		1736.966
  Degrees of freedom                                		21
  P-value                                        			0.000

User model versus baseline model:

  Comparative Fit Index (CFI)                    		0.969
  Tucker-Lewis Index (TLI)                       		0.908

Loglikelihood and Information Criteria:

  Loglikelihood user model (H0)               		1787.912
  Loglikelihood unrestricted model (H1)       	1817.804

  Number of free parameters                         		17
  Akaike (AIC)                               			-3541.824
  Bayesian (BIC)                             			-3481.757
  Sample-size adjusted Bayesian (BIC)        		-3535.650

Root Mean Square Error of Approximation:

  RMSEA                                          			0.173
  90 Percent Confidence Interval          		0.134  0.214
  P-value RMSEA <= 0.05                         		0.000

Standardized Root Mean Square Residual:

  SRMR                                           			0.031

Parameter Estimates:

  Information                                 			Expected
  Standard Errors                             			Standard

Regressions:
                   		Estimate  	Std.Err  	Z-value  	P(>|z|)
  PRICE ~                                             
    STOCKS            	0.542    	0.121    	4.476    	0.000
    POWER           	-0.259    	0.067   	-3.874    	0.000
    INDUSTRIAL        	1.245    	0.116   	10.765    	0.000
    DXY              		-1.162    	0.101  		-11.490    	0.000
    CHECHEN1          	0.119    	0.054    	2.194    	0.028
    CHECHEN2          	0.009    	0.051    	0.183    	0.855
    GEORGIA           	0.140    	0.059    	2.382    	0.017
  PROD ~                                              
    POWER            	0.370    	0.021   	17.284    	0.000
    INDUSTRIAL        	1.190    	0.049   	24.312    	0.000
    CHECHEN1          	0.010    	0.022    	0.455    	0.649
    CHECHEN2          	0.037    	0.022    	1.702    	0.089
    GEORGIA           	0.052    	0.024    	2.156    	0.031
  STOCKS ~                                            
    PROD             	-0.122    	0.040   	-3.080    	0.002
    POWER           	-0.246    	0.035   	-6.974    	0.000

Variances:
                   		Estimate  	Std.Err  	Z-value  	P(>|z|)
    PRICE             	0.015    	0.001   	11.247    	0.000
    PROD              	0.003    	0.000   	11.247    	0.000
    STOCKS            	0.004    	0.000   	11.247    	0.000

R-Square:
                   		Estimate
    PRICE             	0.710
    PROD              	0.975
    STOCKS            	0.809
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