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Introduction

This project uses regression analysis to examine yearly inflation in the U.S from 1946 to 2010. I have tried to include as much data as was available because I want to capture as many moments of economic turbulence as I can. The data is presented in the appendix.  The Consumer Price Index (CPI) is the dependent variable and I will use gold, oil and stock as the predictor variables.  In the past few years we have experienced quite a bit of turbulence in the economy.  This would typically lead to an inflationary state in the economy.  The statements from the Federal Reserve, however, continuously infer that there is not an inflation concern at the moment.  The question then becomes when will inflation hit and how may we hedge it.  To answer this question we will examine how well the predictor variables are at predicting CPI levels.  If they are reasonably good predictors of the dependent variables we may be able to hedge inflation using one of these asset classes represented by the predictor variables.
Commodities are typically known as good asset classes when rising inflation is a fear.  Gold prices, for example, have been climbing for the last few years with little or no change in inflation.  So I am interested in assessing what the true relationship is.

As for equities; there are 2 trains of thought for how they act as inflation comes into play.  Using stock valuation as the basis for our discussion, we would say that as inflation increases so does the discount rate used to discount earnings to come up with the stock price.  So, if inflation increases stock are valued lower.  This lower valuation on the stock price eventually will lead to lower market price for the stock.  This view may not be totally supported by history, however.  In inflationary times, companies are able to raise prices they charge faster than before.  So, corporate earnings would tend to rise as inflation rises.
Analysis

Figure 1 displays scatter plots between the dependent variable, CPI, and each of the predictor variables; S&P500, Oil and Gold.  First thing to notice is there almost is a regime change at the 100 to 175 level on each of the scatter graphs, outlined by the yellow circles.  In other words the linear regression would be more efficient if we did it separately in these two regimes.  This disconnect happens during the 1970’s.  It also appears that this regime change is more pronounced when using Oil and Gold as the predictor variable.  This leads me to believe that S&P500 is actually a “smoother” predictor for CPI.  In order to determine the correlation we will examine each of the relationships through regression analysis.  Our analysis is ultimately to help decide on a hedging methodology for inflation.  Portfolio theory also tells us that we would like to diversify across asset classes as long as unsystematic risk is reduced with each additional asset class.  This means that as long as the correlation between each additional asset class and the portfolio is weak it will reduce unsystematic risk by adding that asset class.
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Figure 1: Scatter Plot - CPI vs. Predictor Variable
Using all three predictor variables and performing multivariate regression on CPI we get the ANOVA statistics, presented in Table 1.
	SUMMARY OUTPUT
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	
	
	

	Multiple R
	0.963449681
	
	
	
	
	
	
	

	R Square
	0.928235287
	
	
	
	
	
	
	

	Adjusted R Square
	0.924705875
	
	
	
	
	
	
	

	Standard Error
	17.94311056
	
	
	
	
	
	
	

	Observations
	65
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	
	
	

	Regression
	3
	254022.639
	84674.213
	262.9999721
	7.75411E-35
	
	
	

	Residual
	61
	19639.26822
	321.9552167
	
	
	
	
	

	Total
	64
	273661.9072
	 
	 
	 
	
	
	

	
	
	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%
	Lower 95.0%
	Upper 95.0%

	Intercept
	29.50286534
	3.191641818
	9.24378957
	3.30324E-13
	23.12078309
	35.8849476
	23.12078309
	35.8849476

	S&P 500
	0.089115094
	0.006796044
	13.11278983
	2.10054E-19
	0.075525565
	0.102704624
	0.075525565
	0.102704624

	Oil
	-0.252709449
	0.307981156
	-0.820535428
	0.41510597
	-0.868555832
	0.363136933
	-0.868555832
	0.363136933

	Gold
	0.129100747
	0.022330932
	5.781251966
	2.7159E-07
	0.084447288
	0.173754206
	0.084447288
	0.173754206


Table 1 - Regression using all three variables



The linear equation resulting from this analysis is,
[image: image2.png]Y; = 29.5 + 0.089 * (S&P500); — 0.25 * (0il); + 0.13 * (Gold),





Notice that by using all three predictor variables, Oil has a negative coefficient.  We also notice that the p-value for the coefficient on Oil is much larger than the p-value for the other coefficients.  This tells us that Oil may not be a reasonable predictor for CPI.  The fact that the standard error on the coefficient for Oil is of the same magnitude as the coefficient itself is also a bad sign.
If we remove Oil as a predictor variable and perform the analysis once again, we obtain the following results.

	SUMMARY OUTPUT
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	
	
	

	Multiple R
	0.963038522
	
	
	
	
	
	
	

	R Square
	0.927443195
	
	
	
	
	
	
	

	Adjusted R Square
	0.925102653
	
	
	
	
	
	
	

	Standard Error
	17.89577068
	
	
	
	
	
	
	

	Observations
	65
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	
	
	

	Regression
	2
	253805.8735
	126902.9368
	396.2514465
	4.79759E-36
	
	
	

	Residual
	62
	19856.03371
	320.2586082
	
	
	
	
	

	Total
	64
	273661.9072
	 
	 
	 
	
	
	

	
	
	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%
	Lower 95.0%
	Upper 95.0%

	Intercept
	29.57618394
	3.181973458
	9.294918493
	2.32708E-13
	23.21550963
	35.93685825
	23.21550963
	35.93685825

	S&P 500
	0.087545993
	0.006504248
	13.45981793
	4.64225E-20
	0.074544186
	0.100547799
	0.074544186
	0.100547799

	Gold
	0.113630527
	0.01193523
	9.520597952
	9.61399E-14
	0.089772342
	0.137488712
	0.089772342
	0.137488712


Table 2: Regression excluding Oil as a predictor variable
The Adjusted R Squared value basically remains the same whether Oil is used or not used as a predictor.  The P-values for the remaining predictor variables and intercept is reduced significantly by excluding Oil.  The fact that the p-values are very small makes it very improbable that we will have a Type I error and lets us comfortable reject the null hypothesis.  The resulting linear equation is,
[image: image3.png]Y; = 29.6 + 0.088 * (S&P500); + 0.11 * (Gold),




The final piece of analysis I would like to do is the regression of Gold on S&P500 to determine the multicollinearity between these two predictor variables.  The result of the regression is shown in Table 3 below. 

The adjusted R Square value is 0.433 which tells us that the correlation is not significant.  Because the correlation between these variables is weak, as asset classes they may provide reduced risk in our portfolio.  So, this leads us to conclude that the combination of Gold and the S&P500 would create a sufficient predictor model for CPI.
	SUMMARY OUTPUT
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	
	
	

	Multiple R
	0.664844514
	
	
	
	
	
	
	

	R Square
	0.442018227
	
	
	
	
	
	
	

	Adjusted R Square
	0.433161374
	
	
	
	
	
	
	

	Standard Error
	188.9075584
	
	
	
	
	
	
	

	Observations
	65
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	
	
	

	Regression
	1
	1780981.405
	1780981.405
	49.90691394
	1.54272E-09
	
	
	

	Residual
	63
	2248222.133
	35686.06561
	
	
	
	
	

	Total
	64
	4029203.538
	 
	 
	 
	
	
	

	
	
	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%
	Lower 95.0%
	Upper 95.0%

	Intercept
	115.3439272
	30.28257792
	3.808920348
	0.000319068
	54.82902404
	175.8588304
	54.82902404
	175.8588304

	S&P 500
	0.362315053
	0.051286849
	7.064482567
	1.54272E-09
	0.259826463
	0.464803644
	0.259826463
	0.464803644


Table 3: Regression of Gold on S&P500
Conclusion
We started by trying to create a portfolio from the investment classes, Oil, Gold and S&P500 that follows the movements of the CPI.  Going ahead with the analysis we determined that Oil was not an accurate predictor variable.  We also determined that the correlation between Gold and the S&P500 is weak.  This leads us to determine that a portfolio can be constructed to predict the movement of CPI by using Gold and the S&P500.  The weights on these asset classes will be determined by the linear regression equation,
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Appendix

	Year
	Inflation
	CPI
	S&P 500
	Oil
	Gold
	Year
	Inflation
	CPI
	S&P 500
	Oil
	Gold

	1946
	8.43%
	    19.50 
	       15.13 
	      1.63 
	       34.71 
	1982
	6.16%
	     96.50 
	      139.40 
	    31.83 
	     376.00 

	1947
	14.65%
	   22.30 
	      15.03 
	      2.16 
	       34.71 
	1983
	3.22%
	     99.60 
	      164.40 
	   29.08 
	     424.00 

	1948
	7.74%
	    24.10 
	       15.19 
	      2.77 
	       34.71 
	1984
	4.30%
	   103.90 
	       164.50 
	    28.75 
	      361.00 

	1949
	-0.95%
	   23.80 
	      16.54 
	      2.77 
	      31.69 
	1985
	3.55%
	    107.60 
	      207.30 
	   26.92 
	      317.00 

	1950
	1.09%
	    24.10 
	      19.75 
	      2.77 
	      34.72 
	1986
	1.91%
	   109.60 
	     248.60 
	    14.64 
	     368.00 

	1951
	7.88%
	   26.00 
	     23.41 
	      2.77 
	      34.72 
	1987
	3.66%
	    113.60 
	      241.00 
	     17.50 
	     447.00 

	1952
	2.29%
	   26.50 
	    26.04 
	      2.77 
	     34.60 
	1988
	4.08%
	    118.30 
	      276.50 
	    14.87 
	     437.00 

	1953
	0.82%
	   26.70 
	    24.83 
	     2.92 
	     34.84 
	1989
	4.83%
	   124.00 
	     348.60 
	    18.33 
	      381.00 

	1954
	0.32%
	   26.90 
	     34.97 
	     2.99 
	      35.04 
	1990
	5.39%
	    130.70 
	      328.75 
	    23.19 
	      383.51 

	1955
	-0.28%
	   26.80 
	     45.37 
	     2.93 
	      35.03 
	1991
	4.25%
	   136.20 
	       388.51 
	    20.19 
	       362.11 

	1956
	1.52%
	   27.20 
	    46.44 
	     2.94 
	     34.99 
	1992
	3.03%
	   140.30 
	      435.64 
	    19.25 
	     343.82 

	1957
	3.34%
	    28.10 
	    40.33 
	     3.00 
	      34.95 
	1993
	2.96%
	    144.50 
	      465.95 
	    16.74 
	      359.77 

	1958
	2.73%
	   28.90 
	     53.49 
	      3.01 
	       35.10 
	1994
	2.61%
	   148.20 
	       455.19 
	    15.66 
	     384.00 

	1959
	1.01%
	    29.10 
	     59.06 
	     3.00 
	       35.10 
	1995
	2.81%
	    152.40 
	       614.57 
	     16.75 
	     383.79 

	1960
	1.46%
	   29.60 
	     56.80 
	      2.91 
	      35.27 
	1996
	2.93%
	    156.90 
	      743.25 
	   20.46 
	      387.81 

	1961
	1.07%
	   29.90 
	      71.74 
	     2.85 
	      35.25 
	1997
	2.34%
	    160.50 
	      962.37 
	    18.97 
	      331.02 

	1962
	1.20%
	   30.20 
	    62.64 
	     2.85 
	      35.23 
	1998
	1.55%
	   163.00 
	    1,190.05 
	      11.91 
	     294.24 

	1963
	1.24%
	   30.60 
	      74.17 
	     3.00 
	      35.09 
	1999
	2.19%
	   166.60 
	   1,428.68 
	     16.55 
	     278.98 

	1964
	1.28%
	    31.00 
	    83.96 
	     2.88 
	       35.10 
	2000
	3.38%
	    172.20 
	   1,330.93 
	   27.40 
	       279.11 

	1965
	1.59%
	    31.50 
	      91.73 
	      3.01 
	       35.12 
	2001
	2.83%
	     177.10 
	    1,144.93 
	   23.00 
	      271.04 

	1966
	3.01%
	   32.40 
	     81.33 
	      3.10 
	       35.13 
	2002
	1.59%
	    179.88 
	      899.18 
	    22.81 
	     309.73 

	1967
	2.78%
	   33.40 
	     95.30 
	      3.12 
	      34.95 
	2003
	2.27%
	   183.96 
	   1,080.64 
	   27.69 
	     363.38 

	1968
	4.27%
	   34.80 
	   106.50 
	      3.18 
	      39.31 
	2004
	2.68%
	   188.90 
	     1,199.21 
	    37.41 
	     409.72 

	1969
	5.46%
	   36.70 
	       91.11 
	     3.32 
	      41.28 
	2005
	3.39%
	    195.30 
	   1,262.07 
	   50.04 
	     444.74 

	1970
	5.84%
	   38.80 
	     90.05 
	     3.39 
	     36.02 
	2006
	3.24%
	   201.60 
	    1,416.42 
	   58.30 
	     603.46 

	1971
	4.30%
	   40.50 
	      99.17 
	     3.60 
	     40.62 
	2007
	2.85%
	   207.34 
	   1,479.22 
	   64.20 
	     695.39 

	1972
	3.27%
	    41.80 
	     117.50 
	     3.60 
	      58.42 
	2008
	3.85%
	    215.30 
	       877.56 
	    91.48 
	      871.96 

	1973
	6.16%
	   44.40 
	     94.78 
	      4.75 
	      97.39 
	2009
	-0.34%
	    214.54 
	     1,110.38 
	   53.48 
	      972.35 

	1974
	11.03%
	   49.30 
	     67.07 
	     9.35 
	    154.00 
	2010
	1.64%
	   218.06 
	    1,241.53 
	     71.21 
	   1,224.53 

	1975
	9.20%
	   53.80 
	     88.70 
	      7.67 
	    160.86 
	
	
	
	
	
	

	1976
	5.75%
	   56.90 
	   104.70 
	    13.10 
	    124.74 
	
	
	
	
	
	

	1977
	6.50%
	   60.60 
	    93.82 
	   14.40 
	    147.84 
	
	
	
	
	
	

	1978
	7.62%
	   65.20 
	      96.11 
	    14.95 
	    193.40 
	
	
	
	
	
	

	1979
	11.22%
	   72.60 
	   107.80 
	    25.10 
	   306.00 
	
	
	
	
	
	

	1980
	13.58%
	   82.40 
	   133.50 
	   37.42 
	    615.00 
	
	
	
	
	
	

	1981
	10.35%
	   90.90 
	   123.80 
	    35.75 
	   460.00 
	
	
	
	
	
	


