Real Economic Value Index

(Note:  I generally do research overnight, so the dates at the top of each entry represent the actual date that I started working on that entry, even though there may only have been an hour or two left in that day.  I generally finish each research session in the early morning of the day following the date listed.)    

10/4/06

Description of Project:    This project will require little if any actual research, but it may provide an interesting research tool. The idea is to track the relative values of financial instruments and various commodities by comparing  what a given quantity of each is actually worth when it is exchanged for something of objective economic value.  
Discussion:  Determining the value of financial instruments in terms of the dollar or some other currency as we normally do isn't satisfactory because the value of the dollar changes.  For example, earlier this year one of the big stories in the business media was the high price of oil.  But did oil actually rise in price as much as we thought it did here in America?  Not if you ask a European.  The oil price didn’t move nearly as much in terms of Euros as it did in Dollars.  What was happening was that the dollar was falling against other world currencies, and was buying less of commodities such as oil.  So did oil rise or did the dollar drop?  Or some combination of both?   
In order to answer this question, we need to be able to track the value of the stock market, the dollar, other foreign markets and currencies, gold, oil, other commodities and other financial instruments in terms of some fundamental “measuring stick.”   But what should we use for this “measuring stick?”
The Economist magazine has come up with one answer for this question with their “Big Mac Index”.   Here is the description of the index from their website:

“Burgernomics is based on the theory of purchasing-power parity, the notion that 
a dollar should buy the same amount in all countries. Thus in the long run, the 
exchange rate between two countries should move towards the rate that equalises 
the prices of an identical basket of goods and services in each country. Our 
"basket" is a McDonald's Big Mac, which is produced in about 120 countries. The 
Big Mac PPP is the exchange rate that would mean hamburgers cost the same in 
America as abroad. Comparing actual exchange rates with PPPs indicates 
whether a currency is under- or overvalued.”

I’m not satisfied with the Big Mac Index though because the factors that go into making a Big Mac can certainly fluctuate in price.  Lettuce prices, wheat prices, dairy prices (is there mayo on a Big Mac? I guess it’s special sauce actually...), beef prices, etc. all are determined by more fundamental factors that affect the supply and demand of each of those commodities.  The same type of thing is true even for commodities that are more basic to the economy such as oil for example.  Oil prices rise and fall based on new discoveries, geopolitical factors, etc.  

So although we could arbitrarily choose any standard commodity such as a Big Mac or a barrel of oil, and then compare all other financial instruments, currencies and commodities in terms of their buying power compared to that benchmark, I’m looking for a benchmark which is not as much affected by even more fundamental economic factors.

10/5/06

Discussion (continued):  So what is the most fundamental thing that money (or anything else that can be converted into money like a barrel of oil or a Big Mac) can buy?  A similar question along this line might be “What is the thing that is present in any economy, no matter how advanced or primitive?”  

In exploring this question, I tried to imagine the simplest possible economy.  This basically consists of  one person, alone on a deserted island or something, like Robinson Crusoe.  Ultimately, an economy is just a group of  activities by which humans keep themselves alive and make their lives more enjoyable.  So how do you do this if you’re alone on an island?  You have to do certain things like find fresh water, a source of food etc.  You would have to spend some of your time each day obtaining these things.  As time goes on, you may create tools which make these tasks easier and more efficient.  You might make cups, clothing, cutting tools, a shelter, hunting weapons, a system for cooking and so forth.  Although it takes time and effort to make these things, they make your life easier by saving you time and effort later.  And so the process continues.  
To break down this process into its most basic elements, we have a person, who applies time and effort (labor) to the environment in order to produce either goods which that person can consume, or tools which make the production of goods more efficient.     

A shorter description of an economy might be simply,  “People make stuff, then they consume it so they can make more stuff.”  All of the other complexity in an economy such as distribution systems, money, banking, labor unions, credit, financial markets and so forth is simply there to support this most basic of all human activity.  To eat, we must work (or someone, somewhere must work).  

The idea that I’m driving at is that the most fundamental exchangeable item in an economy is LABOR;  the time and effort of some human being.  Ultimately, every other product that we see around us is the result of the time and effort of some set of people.  
As I think about, the more I’m convinced that labor is the most fundamental quantity in an economy.  An hour of someone’s time is essentially the same, no matter what country you’re in or what century.  It’s true of course that we can accomplish a great deal more today with a person-hour of time than we could a hundred or a thousand years ago, but the length of that hour itself is a constant.  The same is true of effort.  We can accomplish much more with the simple push of a button today than a team of 10 laborers could have accomplished a few centuries ago, but the expenditure of a given amount of effort is a constant in terms of a person’s experience.  In summary, it still feels the same to work for 3 hours or to pick up a 40 pound weight as it always did.  Those things don’t change.

A person’s time and effort certainly have some value to that person as well as to others and this is what makes it possible to exchange that time and effort for other goods and services.  So I will attempt in this project to relate the values of all other units of exchange such as currencies, commodities and financial instruments to their actual value in human labor.    By doing this, I’m hoping that we will gain a better insight into how these various instruments are actually changing in value, not just relative to each other, but in absolute terms.  
In a brief review of basic economics, Wikipedia reminds me that there are three “factors of production”.  These are labor, land and capital.  Capital is the result of labor however, so I consider labor to be of a more fundamental nature than capital.  Labor is not more fundamental than land (or natural resources in general), however the quality and value of land and resources from place to place varies greatly, making it a poor choice as a benchmark for our project.  This is another argument for the use of labor as the benchmark.  

10/8/06

Here’s an example of how an analysis based on this idea would work.  Suppose we are looking at the relative value of the US dollar and the Japanese Yen.  We see that the USD/JPY is at 115.00, meaning that on the world currency markets a dollar is worth 115 yen.  But our analysis is based on the premise that a human is a human no matter where they are, and that an hour is an hour, so let’s look at the valuation of an hour’s worth of a person’s time in both the US and in Japan.  

If we find that the median income in Japan is 1800 yen/hour while the median income in the US is $20/hour, then our premise leads us to conclude that $20 buys the same thing as 1800 yen, namely an hour of a human being’s time at the median income level.  

So if $20 = 1800 yen, then a dollar should buy 90 yen.  This of course is not the going market rate, but it may provide an argument that the going market rate is too high.  
Any tool we create from this project should display prominently the difference between the going market rate of exchange between two commodities (such as dollars and barrels of oil for instance) and the calculated rate of exchange based on an analysis of value.    
As I think more about this however, I see that there are two possible approaches to comparing values.  One is to compare the value of one instrument to another using a common benchmark as we did above, and the other is to compare the value of an instrument to that benchmark over time.  

This second approach would be the one we would use to answer the example question that I posed at the beginning of this project, namely in a situation where the price of oil is rising in terms of dollars, how do we really know if the actual value of oil is really going up or if the value of the dollar is falling, or some combination of both?  In order to answer a question like this, using hours of human labor as our fundamental economic benchmark of value, we would have to determine how many hours of labor a dollar could buy a year ago as opposed to today, and how many hours of labor a barrel of oil could “buy” a year ago as opposed to today.  For the second part of course we would convert barrels to dollars and then to hours.  

I’d better do a concrete example of this before I confuse myself!  Suppose we have the following (obviously made up) data:

January 2005:

Oil: $40/bbl

Median US income:  $18/hr

January 2006:

Oil:  $60/bbl

Median US income:  $24/hr

We can calculate the following:

In January of 2005 the dollar purchased 1/18 = 0.056 hours of labor

In January of 2005 the dollar purchased 1/24 = 0.042 hours of labor

The dollar’s value dropped 25% in terms of labor purchasing power.

In January of 2005 a barrel of oil purchased 40/18 = 2.22 hours of labor

In January of 2006 a barrel of oil purchased 60/24 = 2.50 hours of labor

Oil’s value rose 13% in terms of labor purchasing power.

So even though the price of oil in dollars rose 50% during this period, the actual fundamental value of a barrel of oil rose only 13%.  The rest of the price increase was due to an actual fundamental drop in the value of the dollar.   
Remember, the preceeding example uses completely made up numbers!  It just serves to illustrate the concept of the method I’m considering.  Don’t send me emails telling me I have no idea of what was going on in the economy in 2005!   (I probably don’t, but... anyway.)  

Hmmm...now in one example I’ve compared the buying power of two different currencies by assuming that they are used to buy labor in their respective countries.  In the other example I’ve compared present buying power of an instrument to past buying power.  So I’ve used only displacement in space for the first example, and only displacement in time for the second.  What about an example where these are combined?  
Another made up example:

January of:
 USD/JPY
Japan median income

US median income
2005

125

1500 yen/hour


$10/hour
2006

100

1800 yen/hour


$20/hour

First we can look at snapshots from each period to see that in January of 2005 the dollar buys the same thing as 150 yen, so the market exchange rate of 125 looks low.  In January of 2006 the dollar buys the same thing as 90 yen so the exchange rate of 100 looks a bit high.  

Now looking down the columns we see that the exchange rate of the dollar in terms of yen has dropped by 20%.  

The change in the labor buying power of the yen is:

(1/1800 – 1/1500) / (1/1500) = 15/18 – 1 =  -3/18  =  -17%

The change in the labor buying power of the dollar is:  

(1/20 – 1/10) / (1/10)  =  ½ - 1  =  -50%

So the currency markets say that the dollar has fallen and that the yen has risen, but according to our analysis they have both fallen in real value; the dollar has just fallen more.  

I’m going to have to determine how to visually capture the concepts illustrated by this example in a trading tool. 

At the beginning of these notes I said that this project wouldn’t require much research, but I guess what I meant was that it wouldn’t require a lot of statistical analysis, computation, experimentation and so forth.  Research however...yes.  I’m going to have to find historical and current data for prices of currencies, commodities and other financial instruments and indicators which will be fairly easy.  However, I’ll also have to find the same type of data for incomes around the world.  
At any rate, my next step will be to gather some of this data and to conduct some preliminary analysis to see how the basic idea works.  
10/10/06

I’ve got some historical hourly earnings data from the Bureau of Labor Statistics from this location:  ftp://ftp.bls.gov/pub/suppl/empsit.compheu.txt
Leave it to the government not to set up their tables in such a way that they can be easily imported into Excel...sigh.  

Anyway, that data is monthly and goes back to 1996.  I don’t think I can get Euro data back that far (because it didn’t exist) so that’s probably what will control how far back I go.  I’m trying to make sure to get the data that is NOT adjusted for inflation, so it uses the actual dollar amounts for the year in which the data is from, not constant dollars.  

There are individual archived reports available here:  http://www.bls.gov/schedule/archives/realer_nr.htm
That’s good for the US, but now I need to find the same type of data for other countries as well.  I’ll try Japan and Europe first.  

OK, here’s a site with Excel files showing historical income data from one of the ministries in the Japanese government.  They don’t show hourly earnings, but that can be derived from two other tables;  average monthly cash earnings divided by average monthly hours worked.  http://www.stat.go.jp/english/data/getujidb/index.htm#g
This data goes back to January of 2004 and is current to July 2006.  Nice.  

Data comparable to this for the Euro is probably going to be ridiculously hard to find because it’s probably compiled by individual country and not by the entire EU.  Also, hasn’t the composition of the EU changed over time?  I’ll search around for some data but I’ll blow off the Euro if I can’t find something that’s easy to work with.  
11/1/06
I’m back after a hiatus to re-design the web site.  

Back in October, I was searching around for good historical median income statistics for the EU, but didn’t come up with anything useful.  Instead of continuing that search, I’ll work with the USD and JPY data I have and see how I can use it.  If I come up with a useful tool, I can always work on expanding it to other currencies later.  So my source sites for data will be:

ftp://ftp.bls.gov/pub/suppl/empsit.compheu.txt
http://www.bls.gov/schedule/archives/realer_nr.htm
http://www.stat.go.jp/english/data/getujidb/index.htm#g
I’ve also thought about how to present the information visually.  First of all, I’ll just stick to currencies for now and forget about other financial instruments and commodoties, etc.  In the example I did on 10/10, the analysis showed that althought the USD/JPY had moved from 125 to 100 on the currency markets, the fundamental exchange rate based on a parity of labor buying power moved from 150 to 90 during the same period.  This is pretty easy to depict on a chart with the market rate plotted against a “labor buying power parity” line. 
Hypothesis:  To apply the scientific method to this project, I’ll make the following hypothesis:

Fluctuating market currency exchange rates tend to revert back to their underlying fundamental values as measured by their labor buying power parity value.  

Prediction:   If the hypothesis is true, then when we plot the USD/JPY vs. the LBPP line, the number of crossovers between the two will be higher than that which could be accounted for by pure chance.  
Experimental Design:   The experimental group will consist of plots of the USD/JPY vs. the LBPP for periods of 12 months.  The control group will consist of plots of two randomly generated lines over 12 periods.  The statistic that we measure for each will be the number of crossovers that occur.  The number of plots in each group will be the same, and we will apply standard statistical hypothesis testing to determine the significance of the results.  
Procedural Log:  I’ll start by determining how many 12-month plots I can get of the USD/JPY vs. the LBPP line.  This is controlled by how far back the US and Japanese median income data go.  It turns out that that there are only 24 months of Japanese data available. Also, it took a little time to figure out that the Japanese data were in units of 100 yen.  I was wondering why the income numbers looked so low there for a second!
11/5/06
Here are two MS Excel tables of the data, one for 2004 and one for 2005.  On the following page are charts which show the actual USD/JPY market rate vs. the Labor Buying Power Parity (LBPP) line.  

	Month
	Japan
	US
	Parity
	Market

	
	Mean
	Mean
	Mean
	Mean
	USD/JPY
	USD/JPY

	
	Total Earnings
	Total Hours
	Hourly Earnings
	Hourly Earnings
	 
	 

	2004. 01
	310,300
	143.4
	2163.88
	15.55
	139.16
	105.73

	2004. 02
	302,200
	150.6
	2006.64
	15.59
	128.71
	108.96

	2004. 03
	314,100
	158.6
	1980.45
	15.54
	127.44
	104.54

	2004. 04
	309,100
	160.9
	1921.07
	15.59
	123.22
	110.5

	2004. 05
	303,500
	145.8
	2081.62
	15.63
	133.18
	110.59

	2004. 06
	560,500
	158.4
	3538.51
	15.56
	227.41
	108.38

	2004. 07
	442,600
	157.9
	2803.04
	15.58
	179.91
	111.17

	2004. 08
	316,000
	149.8
	2109.48
	15.66
	134.70
	109.5

	2004. 09
	303,200
	153.1
	1980.40
	15.79
	125.42
	110.42

	2004. 10
	305,900
	152.5
	2005.90
	15.82
	126.80
	106.44

	2004. 11
	328,300
	155.4
	2112.61
	15.84
	133.37
	102.56

	2004. 12
	725,300
	153.3
	4731.25
	15.87
	298.13
	102.73


	Month
	Japan
	US
	Parity
	Market

	
	Mean
	Mean
	Mean
	Mean
	USD/JPY
	USD/JPY

	
	Total Earnings
	Total Hours
	Hourly Earnings
	Hourly Earnings
	 
	 

	2005. 01
	312,800
	143.3
	2182.83
	15.99
	136.51
	103.66

	2005. 02
	303,400
	148.3
	2045.85
	15.95
	128.27
	104.37

	2005. 03
	313,100
	153.8
	2035.76
	15.96
	127.55
	104.55

	2005. 04
	311,700
	158.1
	1971.54
	16.01
	123.14
	104.82

	2005. 05
	305,500
	146.0
	2092.47
	16.03
	130.53
	108.74

	2005. 06
	569,300
	158.4
	3594.07
	15.97
	225.05
	111.72

	2005. 07
	452,400
	155.2
	2914.95
	16.05
	181.62
	112.21

	2005. 08
	312,000
	151.0
	2066.23
	16.06
	128.66
	109.8

	2005. 09
	305,200
	153.1
	1993.47
	16.22
	122.90
	113.51

	2005. 10
	307,500
	152.7
	2013.75
	16.35
	123.17
	116.72

	2005. 11
	329,200
	155.2
	2121.13
	16.30
	130.13
	120.62

	2005. 12
	740,400
	153.7
	4817.18
	16.36
	294.45
	117.92
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Project Conclusion:   Our experiment was going to based on the number of crossovers between the market and LBPP lines, but as we can see there aren’t any.  Disregarding the outliers caused by large seasonal jumps in Japanese income during the summer and in December (the cause of which is unknown to me), the market rate stayed below the parity line for two years.  This behavior does not support our hypothesis that the market rate will tend to revert back to its fundamental rate.  
While the observations in these notes may be useful for further studies, I don’t see any immediate potential for a useful trading tool based on this project.  
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