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Abstract:  The Palmer Drought Severity Index (PDSI) is a drought index quantifies the long-term meteorological conditions for a given location and time.  It was developed in 1965 before the widespread use of computers, and involves the use of empirically derived constants to calibrate the range of index values and the sensitivity of the index to precipitation events.  As a result, the predictability of the index at an arbitrary location was greatly diminished and accurate comparisons of PDSI values between to locations are not possible.  

With the aid of modern computing resources, the empirical constants can be replaced with dynamically calculated values.  By using these values to automatically calibrate the behavior of the index at any location, the Self-Calibrating PDSI performs in a similar manner at any location.  This allows the Self-Calibrating PDSI to be used as a tool for comparing meteorological conditions, especially drought severity, over time and space, which was the original intent of the PDSI.  

1. Introduction

The Palmer Drought Severity Index (PDSI) (Palmer, 1965), developed by Wayne C. Palmer in the early 1960’s, was one of the first procedures to demonstrate success at quantifying the severity of droughts across different climates.  His objective was to “develop a general methodology for evaluating (the drought) in terms of an index which permits time and space comparisons of drought severity” (Palmer, 1965).  Instead of being based purely on precipitation, the PDSI is based upon a supply and demand soil moisture model.  The precipitation needed to retain a normal soil moisture level is calculated and compared with the amount of actual precipitation.  The difference is then adjusted according to the climate of the location to produce an index value that is comparable with other index values at different locations and different times.  

In the years since its development, the PDSI has become a standard for measuring meteorological drought.  There have been many criticisms of the PDSI over the years, but perhaps one of the most common complaints is that PDSI values are not comparable between diverse climatological regions.  This work addresses the spatial comparability problem identified by Karl (1983, 1986), Alley (1984), Heddinghaus and Sabol (1991), and Guttman et al. (1992).  

Palmer used empirical constants for the climatic characteristic and the duration factors, which directly affect the spatial comparability of the index, instead of basing them on the characteristics of the given location.    By taking advantage of the advances in computing technology, the performance of the PDSI can be improved by replacing the empirical constants with values based on the characteristics of the local climate.  This is achieved by correctly weighting the climatic characteristic, which affects the range of PDSI values, and the automatic calculation of the duration factors, which adjusts the sensitivity of the index.  These two modifications allow the index to be calculated in different climates with the same predictability of its behavior.  

While the procedure for calculating the PDSI outlined here is different from Palmer’s original procedure, it does not stray from his objective.  By simply automating the processes that Palmer used to derive the empirical constants used in his procedure, it does what Palmer might have done, had he been given access to today’s computing resources.  In a sense, the improved procedure for calculating the PDSI is simply a modern implementation of Palmer’s ideas.  By following Palmer’s example, we have created a Self-Calibrating PDSI that will behave as he intended and, more importantly, as researchers expect it to.  

2. A Brief Review of Palmer’s Procedure

The procedure Palmer developed will be referred to many times throughout this paper, so for the sake of convenience, an abbreviated explanation of his procedure has been included.  The following explanation is based directly on Palmer’s paper (Palmer, 1965), which describes in detail how to calculate the PDSI on a one-month time step.  

Each month of every year, four values related to the soil moisture are computed along with their complementary potential values.  These eight values are evapotranspiration (ET), recharge (R), runoff (RO), loss (L), potential evapotranspiration (PE), potential recharge (PR), potential runoff (PRO), and potential loss (PL).  The potential evapotranspiration is calculated using Rosenberg’s description of Thornthwaite’s method (Rosenberg, 1974).  The calculation of these values depends heavily on the available water holding capacity (AWC) of the soil.  The PDSI itself depends on a two-stage modeling of the soil.  The top layer of soil is assumed to be able to hold one inch of moisture.  The amount of moisture that can be held by the rest of the underlying soil is an input value, characteristic to that location, which must be fed into the program.  

The four potential values are weighted according to the climate of the area using (,(,(, and ( to give the CAFEC (Climatically Appropriate For Existing Conditions) potential values.  The weighting factors (,(,(, and ( are called the water-balance coefficients and are found in the following manner:
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	where i ranges over the months of the year.  The bar over a term indicates an average value.  For example, the average loss is computed for January by:
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The CAFEC potential values are combined to form the CAFEC precipitation, 
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, which represents the amount of precipitation needed to maintain a normal soil moisture level for a single month.  
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The difference between the actual precipitation that fell in a specific month and the computed CAFEC precipitation is the moisture departure, denoted d.  
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The moisture departure, d, is excess or shortage of precipitation compared to the CAFEC precipitation.  Of course, the same d will mean different things at different times, as well as at different locations.  This prevents straightforward comparisons from being made between different values of d.  To correct for this, the moisture departure is weighted using K, which is called the climatic characteristic.  K is actually a refinement of 
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, which is Palmer’s general approximation for the climate characteristic of a location.  Palmer derived the following formulas for 
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 and for K.  
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The value of 17.67 is an empirical constant that Palmer derived from data from nine different locations.  The purpose of the climatic characteristic, K is to adjust the value of d according to the characteristics of the climate in such a way as to allow for accurate comparisons over time and space.

The result of multiplying the moisture departure, d, by K is called the moisture anomaly index, or the Z-index, and is denoted by Z.  
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The Z-index can be used to show how wet or dry it was during a single month without regard to the current historical trends in the climate.  The Z-index is used to calculate the PDSI value for a given month using the general formula below.
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For example, to calculate the current value of Xi, 0.897 times the previous PDSI value Xi-1 is added to one third of the current moisture anomaly Zi.  Palmer called the values 0.897 and 
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 the duration factors.  They were empirically derived by Palmer from two locations (western Kansas and central Iowa) and affect the sensitivity of the index to precipitation events.  

Three PDSI values are actually computed each month: X1, X2, and X3. The values of X1 and X2 are the severity of a wet or dry spell, respectively, that might become established.  A spell becomes established when it reaches the threshold of ±0.5.  This threshold follows from the fact that index values between -0.5 and 0.5 are regarded as “normal” values.  X3 is the severity of a wet or dry spell that is currently established.  If there is no established spell, the PDSI value is set to either X1 or X2, according to which spell is most likely to become established, or in other words, actually happen.  This is determined by which index is closer to the threshold of an established spell, which is simply the index with a larger absolute value.  If there is a current spell established, that is when X3 is not zero, then the PDSI value for that month is X3.  However, it may be discovered that the current spell actually ended earlier, when the index is calculated at a later date.  In this case, the PDSI values will be replaced by values of either X1 or X2.  This replacement of previously calculated PDSI values will be referred to as backtracking.  Exactly how backtracking works and what factors set it off, are beyond the scope of this paper.  However, the existence of backtracking means that a small change in how the indices are computed may cause backtracking, which has a substantial effect on the final values of the index.

3.  A Method for Calibrating the PDSI

The Self-Calibrating PDSI replaces the empirically derived climatic characteristic and duration factors with values automatically calculated based the historical climatic data of a location.    This section explains how these values are computed.
3.1 Climatic Characteristic 

The moisture departure, d, does not accurately reflect how and to what extent the lack (or excess) of moisture affects a region.  To correct for this, the PDSI is based on the moisture anomaly, Z (or Z-index), which is the product of the moisture departure and the climate characteristic, K, as shown in Equation (6).  The role of the climate characteristic is to correct for the natural aberrations that appear in the moisture departure due to the climate of the region and how it changes with the seasons.  
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Equation (9) is the climate characteristic Ki for month i that Palmer derived  
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	where
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There are two clear parts to this Equation (9) for Ki, the first being the ratio [image: image19.wmf]K
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, shown in Equation (11), and the second being [image: image20.wmf]K
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of Equation (4).  
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The climate characteristic must vary over both time and space to account for the changes in the climate.  [image: image22.wmf]K
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 approximates the average precipitation and conditions of the soil of each month, so it will vary from one month to the next.  [image: image23.wmf]K

~

, however, only varies over space.  The criticisms of the PDSI have revolved around its inconsistencies from one location to the next, rather than over time at a single location.  Altering the ratio shown in Equation (11) addresses the spatial inconsistencies of the PDSI without changing the way it handles seasonal changes in the climate.  

The denominator of Equation (11) is the product of the average absolute value of the moisture departure, d, and [image: image24.wmf]K

¢

, summed over the twelve months of the year. The product of d and [image: image25.wmf]K

¢

 is a first-order approximation of the moisture anomaly, Z, for a given month.  Thus, the denominator of Equation (11) can be viewed as an approximation of the annual sum of the average absolute value of Z over a 12-month period.  Let
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The numerator of Equation (11), 17.67, is the average value of [image: image27.wmf]Z
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shown in Equation (12) using data from nine different climate divisions: three from Texas, one from Kansas, Iowa, North Dakota, Ohio, Pennsylvania, and Tennessee.  Thus, the ratio [image: image28.wmf]K
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 can be rewritten as the ratio of the expected value of [image: image29.wmf]Z
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 to the observed value of [image: image30.wmf]Z
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 is considered as the average annual sum of the moisture anomaly, then the PDSI itself can be used in its place, because the PDSI is based on the accumulated moisture anomaly.  This results in the following ratio:
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Equation (13) for [image: image33.wmf]K
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 has a major problem because one would expect the average PDSI value to be zero.  Instead of using the central tendency of the PDSI distribution, as Equation (13) does, the tails can be used.  Palmer defined the range of non-extreme PDSI values to run from (4.00 to 4.00, in practice, however, this range varies.  If the PDSI really were a standardized measure of drought severity, then the frequency of values outside that range would be about the same.  If this frequency of extreme events is defined as some value, [image: image34.wmf]e
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The question remains of what value 
[image: image39.wmf]e
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 should be.  This depends on how an “extreme” drought is defined.  Defining it as a one in 100 years event does not determine what percentage of PDSI values should be below -4.00 because it could last for two months or two years.  For this implementation, the value of 
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 used was 2%, which gives the following equation for the climate characteristic.  
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To calculate K, as it is defined in Equation (15), the PDSI must first be calculated using Z = d(K( where[image: image42.wmf]K

¢

is computed using Equation (4).  After computing this first-order approximation of Z, the 2nd and 98th percentile of PDSI values are used to compute K with Equation (15), and then the PDSI is re-computed.

The climatic characteristic, as it is defined in Equation (15) is computed using the method Palmer used, only based on the definition of the index instead of an average value derived from a group of stations.  This has removed from the climatic characteristic, and therefore from the index itself, the dependence on the climatic conditions that were experienced at the nine locations used in Palmer's study.  Instead, the climatic characteristic is based solely on how the climate of the location, namely the range of its moisture departures, d, is related to the defined range of the PDSI.  This is exactly what the climatic characteristic is suppose to be based on, because it is designed to map the moisture departures to the appropriate range of values of the Z-index such that the PDSI is in turn comparable over time and space. 

 A side effect of this method is that the climate characteristic, and therefore, the values of the index itself are now based on the historical record of a location.  That means that changing the length of the record over which the PDSI is calculated will change the values of the index.  In other words, the index values in 2000 will be different if it is calculated using just data from 1975 on than it would be if it were calculated using the entire historical record.  Similarly, the PDSI values during 1950 will also be different if they are calculated just using data from 1900 to 1950 than they would be using data from 1900 to present.  Therefore, the entire historical record should be used when calculating the PDSI to obtain the most accurate index reading.

3.2 Duration Factors

The PDSI is an accumulating index, that is, an index where each successive value is based on the preceding value.  Specifically, any given PDSI value Xi is a weighted sum of the previous PDSI value Xi-1, which represents the current climate trend or spell, and the current moisture anomaly Zi, which represents how wet or dry it has been over the current period.  The weights given to each of these two components are determined by the duration factors, represented by the variables p and q in Equation (16).  
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In practical terms, the duration factors determine how sensitive the index is to precipitation and the lack thereof.  Equation (16) is a generalization of Equation (7) in which p = 0.897 and q =
[image: image44.wmf]3
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.  These constants directly affect the sensitivity of the index.   For example, if p is larger and q smaller, the index will be less sensitive to sudden changes in the precipitation.  Thus, the problem is to compute duration factors that are appropriate for a given location.  We begin with a brief explanation of how Palmer computed the duration factors of 0.897 and 
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 used in Equation (7).  We then explain how the Self-Calibrating PDSI automatically computes duration factors whenever it is computed for a given site.

3.2.1 Palmer’s Duration Factors
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Palmer defined his duration factors based on the linear relationship found using empirical methods between the length and severity of the most extreme droughts he studied in Kansas and Iowa.  To estimate the severity of a drought, he summed the Z-index over the period of severe droughts and plotted the summation (severity) against the duration, as shown in Figure 1.  Palmer then drew the lowermost line in Figure 1Figure , and derived the linear relationship expressed in Equation (17). He defined this line to represent the PDSI value of -4.0, extreme drought.  As Alley (1984) noted, he drew this line not as a true best-fit line, but rather by eye, trying to encompass the most severe drought conditions.  That explains why the data from Iowa does not appear to be represented by the line.  The other lines in Figure 1Figure  and their respective formulas in Table 1 represent the linear relationships he defined for PDSI values of (3, (2, and (1. 

	PDSI = -4.0
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	PDSI = -3.0
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	PDSI = -2.0
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	PDSI = -1.0
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Table 1:  The equations for the four lines appearing in FigureFigure  1.

	
[image: image50.wmf]t

t

i

i

X

t

.

Z

)

691

.

2

309

(

1

+

=

å

=


	(21)


For a given PDSI value Xt, these linear relationships can be expressed using Equation (21), which reduces to Equations (17) through (20) for PDSI values of Xt = -4, -3, -2, and –1 respectively.   Equation (21) can also be used to describe the linear relationship assumed for positive PDSI values since Palmer used the same duration factors for deficit and excess moisture conditions—even though he only calibrated his index to extreme drought conditions.

Equation (21) can be further generalized to the basic slope intercept form describing the linear relationship between the summation of the Z-index and the current PDSI value, as shown in Equation (22), where m is the slope of the line and b is the y-intercept.

	
[image: image51.wmf]t

t

i

i

X

b

mt

Z

)

(

1

+

=

å

=


	(22)


As previously described, Palmer calibrated his index using the most severe droughts of various durations, which were assigned an index value of –4.  Thus, Palmer found the slope and y-intercept of the “best-fit” line fitting the Z-index plots of these droughts. After finding the slope and y-intercept of the most severe droughts, Palmer simply divided these values by –4 (his calibration index) and multiplied them by the other indices he used to categorize wet and dry spells (i.e., 4, 3, 2, …, -3).  

Although Palmer calibrated his index using “–4” droughts, the index could be calibrated to any category of drought or wet spell.  The general formula for doing this is shown in Equation (23), where C represents the value of the calibration index (e.g., –4, –3, …, 4).  Observe that with m = (1.236, b = (10.764, and C = (4, Equation (23) reduces to Equations (17) through (20) for respective values of Xt.
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Assuming the change between any two values of Xt is constant for a given severity of drought (or wet spell)—just as Palmer did, Equation (23) can be used to derive a generalized version of Equation (7) that computes the PDSI value for month t.
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Comparing Equation (24) to Equation (16) shows that the duration factors, as defined in Equation (16) can be calculated using m, b, and C in the following manner:
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Thus, the index can be calibrated for any dry or wet category, specified as C, as long as m and b can be computed. 

Although Palmer calibrated his index with C = –4 and used the same duration factors for wet and dry spells, this process can be repeated to find separate duration factors for wet periods by finding the linear relationship between the intensity of extreme wet spells and their respective lengths.  This is important because different locations have different sensitivities to precipitation events.  Moreover, some locations may have different sensitivities to periods with precipitation and periods without.  For example, a location that retains water in the soil well will likely be more sensitive to heavy precipitation than to a lack of precipitation.   Thus, two sets of duration factors, one each for dry periods and wet periods, are required for each location at which the PDSI is calculated.  By automating the procedure Palmer used to calculate his duration factors, both sets of duration factors can be calculated dynamically for any location.

3.3.2 Automated Calculation of the Duration Factors

The Self-Calibrating PDSI (SC-PDSI) establishes separate duration factors for wet and dry spells.  The index duration factors are computed using the least-squares method for both extremely wet and extremely dry conditions, which will give two sets of m and b parameters such that 
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two instances of Equation (24) are created: X1 for dry spells and X2 for wet spells.   

Theoretically, the SC-PDSI could be calibrated to any category of drought and/or wet spell.  However, calibrating to extreme wet and dry spells is the easiest to defend: 1) Palmer calibrated his index to dry spells, and 2) a frequency of 1%-3% for extreme wet and dry conditions are defined in the literature (???? Cite???), whereas there is no commonly accepted frequency of events for Palmer’s other wet and dry categories.

As one would expect from a simple linear regression, there will be several points below and above a best-fit line of accumulated Z-index values over various lengths of time.  That means that the PDSI will reach values below (above) (4.0 (4.0) on occasion.  To make a line that is more representative of the most extreme periods of dryness (wetness), a new line needs to be created that is “lower” (“higher”) than the true best-fit line, as shown in Figure 2 for extreme drought conditions at a site six miles north northwest of Sidney, NE (site Sidney, NE 6 NNW), with climate data from 1948-2001.  
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Only the y-intercept was changed; the slope remains the same.  Thus, by Equation (24), decreasing the y-intercept results in a larger coefficient in front of [image: image56.wmf]1

-

i

X

 and a smaller coefficient in front of [image: image57.wmf]i
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.  This means when calculating the PDSI more weight will be given to the previous PDSI value and less to the current moisture anomaly.  The change in the y-intercept has the effect of mapping a wider than expected range of the Z-index to the desired PDSI range of -4.0 to 4.0.         

There is another problem with using a simple linear regression to identify the slope and y-intercept of best-fit lines for extreme wet and dry conditions.  Notice that neither line in Figure 2 demonstrates a good linear correlation between all of the data points.  (The correlation of the data points is -0.744922 for the initial line.)   For this and many other sites, it was discovered that the accumulated Z-index values over various lengths of time was better represented by a non-linear function, e.g., a logarithmic function (see Wells, 2002, for more details). However, a non-linear function cannot be used with Palmer’s method of calculating duration factors. Since the goal of this project was to modernize Palmer’s work and not create a completely new drought index, it was decided a better approach would be to check the correlation between the data points before performing the linear least squares regression on the data set.  This is essentially what Palmer did when he drew his “best-fit” line.  

[image: image60.wmf]Distribution of the PDSI 

Minden, NE

0.00%

2.00%

4.00%

6.00%

8.00%

10.00%

12.00%

-8.0 to -7.5

-6.5 to -6.0

-5.0 to -4.5

-3.5 to -3.0

-2.0 to -1.5

-0.5 to 0.0

1.0 to 1.5

2.5 to 3.0

4.0 to 4.5

5.5 to 6.0

7.0 to 7.5

8.5 to 9.0

Original

Calibrated

Since Palmer placed more emphasis on short-term droughts than long-term droughts, it was decided to repeatedly throw out the point corresponding to the longest interval until a minimum threshold of ±0.85 for the linear correlation is attained.  This threshold was determined by trial and error to give the best results in the Great Plains region.  In the majority of sites with bad overall correlation, there was a good correlation among the first four data points.  This fact led to the additional requirement of having at least four points from which to calculate the duration factors.  In this example, if the last three points are ignored, the resulting correlation is -0.85983, which is above the threshold.  Performing the regression on the remaining seven points, as described previously, results in the bottom portion of Figure 3.  

Figure 3 shows the approximations to the appropriate linear relationships for both extreme wet and dry periods.  Notice that even though there was a poor correlation over the dry spells, there is a good correlation between the wet spells, and all ten points are used in the regression.  The revised lines shown in Figure 3 represent the correct linear relationships between the most extreme periods of wetness and dryness and the respective lengths.  The slope and y-intercept terms for each line are used in Equations (25) and (26) to compute wet and dry duration factors for the site near Sydney, NE.  The SC-PDSI program repeats this process automatically whenever it computes a PDSI value for a specified site.

3.4 Summary

The process of replacing all empirical constants in Palmer’s procedure for calculating the PDSI has resulted in a process that is slightly more complicated than before.  It is worthwhile to review the updated procedure step-by-step.  

1. Calculate all moisture departures.

2. Calculate all moisture anomalies using [image: image58.wmf]K

¢

 of Equation (4).

3. Calculate the duration factors, as described in Section 3.3.2, using the moisture anomalies computed in Step 2.

4. Calculate the PDSI using the moisture anomalies and duration factors computed in Steps 2 and 3 respectively. 

5. Find the maximum and minimum values of the PDSI.

6. Compute the new moisture anomalies using Equation (15).

7. Calculate the Self-Calibrated PDSI.

This is a more computational intensive process than Palmer’s original procedure, however, the power of the current generation of computers means that the PDSI can be calculated in a matter of seconds, even for stations with over a hundred years of data.    

Using the redefined climatic characteristic and a set of duration factors derived in the described manner to calculate the PDSI has several positive consequences:

· The range of the PDSI values is close to the predicted range of -4.0 to 4.0.

· The sensitivity of the index is based upon the local climate.

· Different sensitivity to moisture and lack of moisture.

· The PDSI can be calculated over different lengths of time.

The consequences of dynamically calculating the climatic characteristic and the duration factors have the overall effect of calibrating the index based on the actual characteristics of a given location.  This means the index should behave in the same, predictable manner at any location.  In other words, the index should show an extreme drought only when the conditions exemplify an extreme drought relative to that area and not relative to some default location.  This means the Self-Calibrating PDSI will allow more accurate comparisons between different locations and times.  The Self-Calibrating PDSI will also give more statistically accurate results by showing severe and extreme readings less frequently than the current implementations of the PDSI, which often show exaggerated readings.  This will allow researchers to understand the readings of the index without having to consider exactly how it performs at that location.  

4.  Results and Comparisons

The goal of this work was to improve the spatial comparability of the PDSI with as little change as possible to Palmer’s process.  The major changes are the redefined climatic characteristic and the automatic calculation of the duration factors, both of which were based on the procedure Palmer used to derive his climatic characteristic and duration factors.  No attempts were made to address other previously documented deficiencies of the PDSI (e.g., the water-balance model, Alley 1984).  Thus, the evaluation of the SC-PDSI is limited to time-series plots comparing the original PDSI to the SC-PDSI and statistical analyses of the frequency of extreme conditions.

All data was retrieved from the High Plains Regional Climate Center (HRCC, 2002).  Original and self-calibrating monthly PDSI values were computed for 1062 weather stations in the High Plains states of Colorado, Iowa, Kansas, Nebraska, South Dakota, North Dakota and Wyoming. Each station contained at least 25 serially complete years of temperature and precipitation data.  A time series plot was created for the 156 stations in Nebraska and for a selected subset of stations in other states.  A separate program was used to create a histogram of the PDSI values at each of the stations.  This program also calculated several statistical values such as the percentage of PDSI values that were above and below the values of –4, –3, 3, and 4.  The results of these analyses are summarized in the following subsections. 

4.1 Comparisons with Time-Series Plots

Time-series plots of the SC-PDSI with the original PDSI are useful tools to evaluate the Self-Calibrating PDSI.  The time-series plots will, of course, not be the identical.  However, both should show some of the same trends, especially during extreme droughts and wet periods.  There can be no analysis done on periods of moderation because by changing the duration factors, the sensitivity of the index to precipitation was changed, which means periods of moderation may be represented very differently, especially considering backtracking.   

A visual examination of the plot of the two indices at 156 stations in Nebraska was conducted as a preliminary assessment of the algorithm.  Any large discrepancies between the two indices during periods in which either index was showing extreme values could indicate possible errors in the algorithm.  Most of plots of the Self-Calibrating PDSI algorithm followed the original monthly version during extreme periods of drought or excessive wetness, as shown in Figure 4.  
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However, three of the 156 locations in Nebraska (Clay Center, Crescent Lake, and Pawnee City) showed greater deviations than expected when one of the indices was at an extreme condition.  The greatest deviations in the time-series plots were exhibited at the Crescent Lake site, which is shown in Figure 5.  The “problem” with these three sites is that the method used to compute the duration factors results in coefficients that are too insensitive to precipitation events at these locations because these sites had multiple climate events that resulted in original PDSI values greater than 13 (as shown in Figure 7).  This problem can be corrected by inserting rules in the algorithm to detect and correct for this situation, but that solution was rejected for two reasons: 1) it would result in an unmanageable set of rules as new “exceptions” are discovered, and 2) the underlying problem is that a linear function is being used to approximate a non-linear relationship.  It should be noted, however, that the vast majority of sites resulted in time-series plots that followed the same general pattern of the original PDSI, but with a PDSI range of approximately –5 to 5, which is what one should expect from a spatially comparable index.
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4.2 Comparisons using Statistical Analysis

Palmer preformed some statistical analysis on his index with test locations in Western Kansas and Central Iowa (Palmer, 1965).  In Western Kansas he found that drought occurred 37% of the time and wet periods 37% of the time.  He explained the relatively low percentage of normal readings by the fact that “normal” weather occurs very infrequently, even at a monthly level, in Western Kansas.  In Iowa, drought was underway 32% of the months and a wet spell 50%. 

Our results are similar to Palmer’s.  That is, we found that few of the 1062 sites examined in the High Plains states had “normal” weather.  Histogram plots of original and self-calibrated PDSI values resulted in multi-modal distributions for most of the sites.  Figures 6 and 7 show the histograms for the Minden and Crescent Lake sites in Nebraska.
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	Original Monthly
	Self-Calibrating Monthly

	Total % of sites in which the frequency of extremely dry PDSI values (PDSI ( (4.00) was between 1% and 3%.
	12.18%
	98.08%

	Total % of sites in which the frequency of extremely wet PDSI values (PDSI ( 4.00) was between 1% and 3%.
	3.21%
	94.23%

	Average % of time ( -4.00
	6.47%
	1.93%

	Average % of time ( 4.00
	12.98%
	2.11%

	Average % of time ( -3.00
	13.63%
	7.81%

	Average % of time ( 3.00
	6.72%
	8.21%

	Range was greater than 16
	16.03%
	0.00%

	Range was greater than 12
	92.95%
	2.56%

	Range was greater than 10
	100.00%
	51.28%

	Range was greater than 8
	100.00%
	100.00%


Table 2: Summary of the PDSI analysis performed for 156 Nebraska weather stations.

	
	Original Monthly
	Self-Calibrating Monthly

	Total % of sites in which the frequency of extremely dry PDSI values (PDSI ( (4.00) was between 1% and 3%.
	9.89%
	90.22%

	Total % of sites in which the frequency of extremely wet PDSI values (PDSI ( 4.00) was between 1% and 3%.
	3.67%
	88.43%

	Average % of time ( -4.00
	7.42%
	1.85%

	Average % of time ( 4.00
	8.48%
	2.34%

	Average % of time ( -3.00
	14.57%
	8.63%

	Average % of time ( 3.00
	15.13%
	8.88%

	Range was greater than 16
	21.94%
	0.19%

	Range was greater than 12
	90.49%
	1.88%

	Range was greater than 10
	99.72%
	38.01%

	Range was greater than 8
	100.00%
	99.62%


Table 3: Summary of the PDSI analysis performed for 1062 stations from Nebraska, Kansas, Colorado, Wyoming, Montana, North Dakota, and South Dakota.

Table 2 summarizes the statistical analysis for the 156 Nebraska sites, and Table 3 summarizes results for all 1062 sites in the seven-state High Plains region.  The Self-Calibrating PDSI algorithm performed better than the original PDSI in all categories.  Most importantly, the statistical analysis showed that at each of the 156 Nebraska stations the range of PDSI values was very close to the expected range of –5.0 to 5.0.  This alone will allow more accurate comparisons to be made using the Self-Calibrating PDSI than what was possible with the original PDSI.  
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The first two rows of each table are the best indicators of success in achieving spatial comparability with the SC-PDSI.  Ideally, 100% of the station would report extreme drought (SC-PDSI ( -4) between 1% and 3% of the time.  This was the case 98.08% of the time in Nebraska and 90.22% of the time in the seven-state High Plains region.  Moreover, as shown by the map in the upper-left corner of Figure 8, only three stations out of 1062 reported extreme drought  greater than 5% of the time (but less than .  In comparison, a majority of the sites reported extreme drought greater than 5% of the time using the original PDSI, with three sites reporting extreme drought more than 40% of the time, as shown by the map in the upper-right corner of Figure 8.  

5.  Conclusion

The Self-Calibrating PDSI automatically adjusts the climatic characteristic and calculates the duration factors based on the characteristics of the climate at a given location.  As a result, the index performs more predictably, representing the climatic conditions more truthfully, and allows for more accurate comparisons of the index and at different locations.    

The PDSI has been calculated using Palmer’s original method for well over 30 years.  There are archives of the PDSI values for each climate division in the United States going back into the 1800’s.  Changes in the way the PDSI is calculated will be met with reasonable resistance.  Nonetheless, the Self-Calibrating PDSI is more spatially comparable and, thus, better than the original PDSI for comparing extreme climate events between sites.  Users can download the source code to the SC-PDSI, compute original and SC-PDSI values for Coop weather stations throughout the U.S., or generate original and SC-PDSI coverage maps for most states in the U.S. via the National Agricultural Decision Support System (NADSS) web site, http://nadss.unl.edu/.  
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Figure 5: Time-series plot of the PDSI and the SC-PDSI for Crescent Lake, NE, with data from January, 1948(July, 2002.





Figure 6: Histogram of original and self-calibrated monthly PDSI values for Minden, NE.
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Figure 7: Histogram of original and self-calibrated monthly PDSI values for Crescent Lake, NE.
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Figure 4: Time-series plot of the PDSI and the SC-PDSI for Minden, NE, with data from January, 1884(July, 2002.
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Figure 2:  An example of poor linear correlation.  Neither the original nor revised line appear to fit the data.  This particular figure shows only the dry periods.  Data from Sidney, NE 6 NNW (1948-2001)








Figure 3:  Shows the final lines to be used in calculating both the wet and dry duration factors.  By ignoring the last three data points in the bottom portion, the revised regression lines fit the data better.  Data from Sidney, NE 6 NNW (1948-2001)








Figure 1:  Accumulated Z-index over the driest intervals of varying lengths from Palmer’s Table 7 (Palmer, p 20).  The overlying lines represent the PDSI values according to the accumulated Z-index.  Redrawn from Palmer (1965), Figure 1, p. 20.








Figure 8: Spatial comparisons of PDSI values below -4 and -3 for 1062 sites in the High Plains states.
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Original and Self-Calibrated PDSI Values for Crescent Lake, NE
Jan 1948 - July 2002
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Sheet1

		1948		1		-0.12		-0.06								min		2nd		q1		med		q3		98th		max		mean		% <=-4		% <=-3		% <-.5		norm		% > .5		% >= 3		% >= 4

		1948		2		0.08		0.03						original		-5.41		-3.91		-1.46		-0.16		1.34		6.35		7.85		0.0129		1.38%		5.81%		44.95%		15.75%		39.30%		7.19%		4.13%

		1948		3		0.50		0.19						self-cal		-7.45		-4.95		-2.90		-0.99		0.94		4.05		4.95		-1.0257		9.63%		23.55%		60.40%		9.79%		29.82%		4.28%		1.53%

		1948		4		0.13		-0.15

		1948		5		-0.57		-0.48

		1948		6		0.23		0.29																																												Bin		Frequency				org		self-cal

		1948		7		0.11		0.23																																						-10.5				below -10.5		-10.5		0		0.00%		0.26%		0.00%

		1948		8		0.48		0.37																																						-10.0				-10.5 to -10		-10.0		0		0.00%		0.00%		0.00%

		1948		9		-0.15		0.08																																						-9.5				-10 to -9.5		-9.5		0		0.00%		0.26%		0.00%

		1948		10		-0.23		0.04																																						-9.0				-9.5 to -9		-9.0		0		0.00%		0.26%		0.00%

		1948		11		-0.11		0.08																																						-8.5				-9 to -8.5		-8.5		0		0.00%		1.06%		0.00%

		1948		12		0.14		0.16																																						-8.0				-8.5 to -8		-8.0		0		0.00%		1.32%		0.00%

		1949		1		0.90		0.45																																						-7.5				-8 to -7.5		-7.5		0		0.00%		1.59%		0.00%

		1949		2		0.60		0.34																																						-7.0				-7.5 to -7		-7.0		0		0.00%		1.06%		0.00%

		1949		3		1.12		0.56																																						-6.5				-7 to -6.5		-6.5		0		0.00%		1.59%		0.00%

		1949		4		1.02		0.55																																						-6.0				-6.5 to -6		-6.0		0		0.00%		2.38%		0.00%

		1949		5		1.20		0.65																																						-5.5				-6 to -5.5		-5.5		0		0.00%		1.85%		0.00%

		1949		6		1.31		0.72																																						-5.0				-5.5 to -5		-5.0		0		0.00%		1.59%		0.00%

		1949		7		-0.06		-0.03																																						-4.5				-5 to -4.5		-4.5		1		0.26%		2.91%		0.26%

		1949		8		-0.42		-0.20																																						-4.0				-4.5 to -4		-4.0		7		1.85%		4.50%		1.85%

		1949		9		-0.91		-0.45																																						-3.5				-4 to -3.5		-3.5		7		1.85%		6.88%		1.85%

		1949		10		0.45		-0.27																																						-3.0				-3.5 to -3		-3.0		23		6.08%		4.76%		6.08%

		1949		11		-0.69		-0.59																																						-2.5				-3 to -2.5		-2.5		7		1.85%		6.35%		1.85%

		1949		12		-0.84		-0.72																																						-2.0				-2.5 to -2		-2.0		11		2.91%		5.56%		2.91%

		1950		1		-0.78		-0.72																																						-1.5				-2 to -1.5		-1.5		28		7.41%		2.65%		7.41%

		1950		2		-0.89		-0.82																																						-1.0				-1.5 to -1		-1.0		31		8.20%		2.91%		8.20%

		1950		3		-0.89		-0.86																																						-0.5				-1 to -0.5		-0.5		31		8.20%		2.65%		8.20%

		1950		4		-1.21		-1.11																																						0.0				-0.5 to 0		0.0		33		8.73%		1.06%		8.73%

		1950		5		-1.58		-1.39																																						0.5				0 to 0.5		0.5		42		11.11%		2.38%		11.11%

		1950		6		-2.05		-1.76																																						1.0				0.5 to 1		1.0		20		5.29%		2.65%		5.29%

		1950		7		1.64		0.82																																						1.5				1 to 1.5		1.5		15		3.97%		3.70%		3.97%

		1950		8		2.43		1.29																																						2.0				1.5 to 2		2.0		24		6.35%		5.03%		6.35%

		1950		9		2.91		1.53																																						2.5				2 to 2.5		2.5		41		10.85%		3.44%		10.85%

		1950		10		-0.65		1.19																																						3.0				2.5 to 3		3.0		18		4.76%		2.91%		4.76%

		1950		11		-0.57		1.16																																						3.5				3 to 3.5		3.5		23		6.08%		2.12%		6.08%

		1950		12		-0.73		1.03																																						4.0				3.5 to 4		4.0		15		3.97%		3.97%		3.97%

		1951		1		-0.86		0.91																																						4.5				4 to 4.5		4.5		1		0.26%		3.70%		0.26%

		1951		2		-1.09		0.74																																						5.0				4.5 to 5		5.0		0		0.00%		3.17%		0.00%

		1951		3		-1.37		0.53																																						5.5				5 to 5.5		5.5		0		0.00%		2.38%		0.00%

		1951		4		0.10		0.56																																						6.0				5.5 to 6		6.0		0		0.00%		1.59%		0.00%

		1951		5		1.44		1.06																																						6.5				6 to 6.5		6.5		0		0.00%		1.59%		0.00%

		1951		6		1.96		1.29																																						7.0				6.5 to 7		7.0		0		0.00%		0.79%		0.00%

		1951		7		3.96		2.09																																						7.5				7 to 7.5		7.5		0		0.00%		0.53%		0.00%

		1951		8		5.50		2.79																																						8.0				7.5 to 8		8.0		0		0.00%		0.79%		0.00%

		1951		9		6.67		3.38																																						8.5				8 to 8.5		8.5		0		0.00%		1.06%		0.00%

		1951		10		6.97		3.67																																						9.0				8.5 to 9		9.0		0		0.00%		0.53%		0.00%

		1951		11		6.16		3.54																																						9.5				9 to 9.5		9.5		0		0.00%		0.53%		0.00%

		1951		12		6.09		3.67																																						10.0				9.5 to 10		10.0		0		0.00%		0.53%		0.00%

		1952		1		6.22		3.87																																						10.5				10 to 10.5		10.5		0		0.00%		0.53%		0.00%

		1952		2		6.10		3.97																																						11.0				10.5 to 11		11.0		0		0.00%		0.26%		0.00%

		1952		3		6.11		4.12																																						11.5				11 to 11.5		11.5		0		0.00%		0.53%		0.00%

		1952		4		5.36		3.96																																						12.0				11.5 to 12		12.0		0		0.00%		0.53%		0.00%

		1952		5		5.32		4.06																																						12.5				12 to 12.5		12.5		0		0.00%		0.26%		0.00%

		1952		6		5.68		4.31																																						13.0				12.5 to 13		13.0		0		0.00%		0.00%		0.00%

		1952		7		4.65		4.00																																						13.5				13 to 13.5		13.5		0		0.00%		0.26%		0.00%

		1952		8		4.02		3.83																																						14.0				13.5 to 14		14.0		0		0.00%		0.00%		0.00%

		1952		9		3.36		3.62																																						14.5				14 to 14.5		14.5		0		0.00%		0.26%		0.00%

		1952		10		2.60		3.33																																						15.0				14.5 to 15		15.0		0		0.00%		0.00%		0.00%

		1952		11		2.68		3.39																																						15.5				15 to 15.5		15.5		0		0.00%		0.00%		0.00%

		1952		12		2.20		3.21																																						16.0				15.5 to 16		16.0		0		0.00%		0.26%		0.00%

		1953		1		1.96		3.12																																						16.5				16 to 16.5		16.5		0		0.00%		0.00%		0.00%

		1953		2		3.03		3.53																																						17.0				16.5 to 17		17.0		0		0.00%		0.00%		0.00%

		1953		3		2.38		3.28																																						17.5				17 to 17.5		17.5		0		0.00%		0.00%		0.00%

		1953		4		3.33		3.66																																						18.0				17.5 to 18		18.0		0		0.00%		0.00%		0.00%

		1953		5		-0.55		-0.26																																						18.5				18 to 18.5		18.5		0		0.00%		0.26%		0.00%

		1953		6		-1.10		-0.54																																						19.0				18.5 to 19		19.0		0		0.00%		0.00%		0.00%

		1953		7		-0.84		-0.47																																										above 19		More		0		0.00%		0.00%		0.00%

		1953		8		-1.19		-0.67																																												total		378		100.00%

		1953		9		-2.16		-1.18

		1953		10		-1.49		-0.98

		1953		11		-1.56		-1.06

		1953		12		-1.49		-1.07

		1954		1		-1.69		-1.22

		1954		2		-2.41		-1.61

		1954		3		-1.47		-1.31

		1954		4		-2.21		-1.70

		1954		5		-2.79		-2.05

		1954		6		-2.76		-2.12

		1954		7		-3.24		-2.55

		1954		8		-3.33		-2.77

		1954		9		-3.34		-2.94

		1954		10		-3.36		-3.11

		1954		11		-3.35		-3.26

		1954		12		-3.14		-3.29

		1955		1		-2.74		-3.18

		1955		2		-2.12		-2.96

		1955		3		-2.12		-3.04

		1955		4		-2.83		-3.56

		1955		5		1.04		-2.97

		1955		6		1.86		-2.45

		1955		7		1.91		-2.28

		1955		8		-0.65		-2.65

		1955		9		-0.55		-2.58

		1955		10		-1.01		-2.85

		1955		11		0.25		-2.67

		1955		12		0.58		-2.44

		1956		1		0.89		-2.21

		1956		2		-0.05		-2.20

		1956		3		-0.49		-2.44

		1956		4		0.00		-2.18

		1956		5		-0.60		-2.50

		1956		6		-1.14		-2.83

		1956		7		-1.19		-2.89

		1956		8		0.74		-2.46

		1956		9		-1.01		-3.05

		1956		10		-1.82		-3.56

		1956		11		1.00		0.50

		1956		12		0.69		0.36

		1957		1		0.43		0.24

		1957		2		0.07		0.04

		1957		3		0.20		0.10

		1957		4		0.65		0.34

		1957		5		1.97		1.02

		1957		6		2.95		1.60

		1957		7		2.99		1.74

		1957		8		2.89		1.81

		1957		9		2.01		1.41

		1957		10		2.09		1.53

		1957		11		1.68		1.38

		1957		12		1.31		1.23

		1958		1		0.82		0.99

		1958		2		1.09		1.15

		1958		3		1.18		1.22

		1958		4		1.55		1.45

		1958		5		1.01		1.18

		1958		6		1.35		1.38

		1958		7		2.09		1.80

		1958		8		-0.34		-0.21

		1958		9		-0.84		-0.54

		1958		10		-1.41		-0.94

		1958		11		-0.03		-0.94

		1958		12		0.25		-0.80

		1959		1		0.09		-0.87

		1959		2		0.16		-0.81

		1959		3		1.11		-0.31

		1959		4		0.66		-0.51

		1959		5		1.33		-0.14

		1959		6		-0.01		-0.14

		1959		7		-0.89		-0.68

		1959		8		-1.03		-0.82

		1959		9		0.03		-0.79

		1959		10		0.33		-0.62

		1959		11		-0.19		-0.73

		1959		12		-0.45		-0.89

		1960		1		0.09		-0.83

		1960		2		0.59		-0.56

		1960		3		-0.15		-0.64

		1960		4		-0.12		-0.62

		1960		5		-0.31		-0.74

		1960		6		-1.43		-1.44

		1960		7		-1.68		-1.67

		1960		8		2.28		1.14

		1960		9		-0.17		1.01

		1960		10		-0.12		1.01

		1960		11		-0.40		0.81

		1960		12		-0.12		0.92

		1961		1		-0.43		0.69

		1961		2		-0.64		0.52

		1961		3		-0.97		0.27

		1961		4		0.45		0.49

		1961		5		1.59		1.07

		1961		6		1.14		0.88

		1961		7		1.77		1.23

		1961		8		1.14		0.99

		1961		9		1.96		1.32

		1961		10		-0.33		-0.16

		1961		11		-0.51		-0.25

		1961		12		-0.75		-0.39

		1962		1		-0.96		-0.52

		1962		2		-0.89		-0.52

		1962		3		-1.12		-0.66

		1962		4		-1.95		-1.23

		1962		5		0.71		0.36

		1962		6		2.65		1.36

		1962		7		4.91		2.29

		1962		8		5.91		2.81

		1962		9		-0.17		-0.08

		1962		10		-0.17		-0.09

		1962		11		-0.55		-0.27

		1962		12		-0.59		-0.31

		1963		1		-0.41		-0.26

		1963		2		-0.34		-0.24

		1963		3		-0.10		-0.16

		1963		4		-0.75		-0.47

		1963		5		-1.77		-0.98

		1963		6		-2.43		-1.36

		1963		7		-3.45		-1.93

		1963		8		1.34		0.67

		1963		9		2.70		1.41

		1963		10		2.56		1.43

		1963		11		-0.40		-0.19

		1963		12		-0.48		-0.24

		1964		1		-0.78		-0.40

		1964		2		-0.99		-0.53

		1964		3		-1.30		-0.72

		1964		4		-1.50		-0.86

		1964		5		-1.86		-1.16

		1964		6		-1.98		-1.33

		1964		7		-3.49		-2.38

		1964		8		-4.07		-2.92

		1964		9		-3.98		-3.07

		1964		10		-4.31		-3.48

		1964		11		-4.27		-3.66

		1964		12		-3.85		-3.60

		1965		1		-3.36		-3.49

		1965		2		-3.10		-3.48

		1965		3		-3.16		-3.65

		1965		4		-3.04		-3.71

		1965		5		-2.90		-3.75

		1965		6		1.47		-2.94

		1965		7		3.83		-1.63

		1965		8		4.12		-1.26

		1965		9		4.89		-0.64

		1965		10		4.55		-0.54

		1965		11		-0.47		-0.82

		1965		12		0.34		-0.63

		1966		1		0.34		-0.60

		1966		2		0.37		-0.56

		1966		3		-0.05		-0.58

		1966		4		-0.14		-0.63

		1966		5		-1.66		-1.58

		1966		6		-1.65		-1.65

		1966		7		-1.70		-1.76

		1966		8		0.44		-1.50

		1966		9		1.01		-1.16

		1966		10		-0.56		-1.49

		1966		11		-0.72		-1.60

		1966		12		-0.82		-1.68

		1967		1		-0.99		-1.80

		1967		2		-1.18		-1.96

		1967		3		-1.94		-2.47

		1967		4		-2.10		-2.65

		1967		5		0.74		-2.23

		1967		6		1.82		-1.60

		1967		7		2.02		-1.38

		1967		8		-0.52		-1.68

		1967		9		-1.21		-2.12

		1967		10		-1.54		-2.36

		1967		11		-1.51		-2.39

		1967		12		-0.80		-2.07

		1968		1		-0.99		-2.20

		1968		2		-0.98		-2.22
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		1895		8		-2.40		-1.50

		1895		9		-3.04		-1.98

		1895		10		-3.18		-2.07

		1895		11		-2.90		-1.85

		1895		12		-2.84		-1.79

		1896		1		-2.56		-1.58

		1896		2		-2.84		-1.79

		1896		3		-0.01		-0.01

		1896		4		2.84		2.01

		1896		5		3.30		2.32

		1896		6		2.85		2.01

		1896		7		3.01		2.11

		1896		8		3.04		2.12

		1896		9		3.10		2.15

		1896		10		3.23		2.24

		1896		11		3.60		2.49

		1896		12		3.02		2.08

		1897		1		3.08		2.12

		1897		2		3.21		2.21

		1897		3		3.41		2.34

		1897		4		4.03		2.77

		1897		5		3.14		2.14

		1897		6		3.26		2.22

		1897		7		2.99		2.03

		1897		8		2.66		1.81

		1897		9		1.73		1.14

		1897		10		4.09		2.75

		1897		11		3.96		2.67

		1897		12		4.41		2.98

		1898		1		4.04		2.73

		1898		2		3.72		2.52

		1898		3		3.21		2.17

		1898		4		3.81		2.58

		1898		5		4.22		2.86

		1898		6		4.17		2.83

		1898		7		3.56		2.40

		1898		8		3.82		2.59

		1898		9		4.38		2.97

		1898		10		4.02		2.73

		1898		11		3.82		2.59

		1898		12		3.43		2.33

		1899		1		2.88		1.95

		1899		2		2.91		1.96

		1899		3		2.82		1.91

		1899		4		2.32		1.56

		1899		5		1.91		1.28

		1899		6		3.53		2.38

		1899		7		3.62		2.45

		1899		8		3.54		2.39

		1899		9		2.78		-0.29

		1899		10		2.06		-0.57

		1899		11		1.90		0.03

		1899		12		2.02		0.24

		1900		1		1.54		0.02

		1900		2		1.94		0.40

		1900		3		1.83		0.42

		1900		4		2.32		0.84

		1900		5		2.22		0.85

		1900		6		1.52		-0.34

		1900		7		1.04		-0.55

		1900		8		0.76		-0.62

		1900		9		1.28		0.42

		1900		10		1.92		0.91

		1900		11		1.79		0.86

		1900		12		1.74		0.86

		1901		1		1.49		0.72

		1901		2		1.96		1.08

		1901		3		2.44		1.43

		1901		4		2.93		1.79

		1901		5		1.92		-0.52

		1901		6		1.71		-0.47

		1901		7		0.87		-0.91

		1901		8		0.79		0.01

		1901		9		2.74		1.45

		1901		10		2.48		0.02

		1901		11		2.25		0.03

		1901		12		1.85		-0.12

		1902		1		1.82		0.11

		1902		2		1.62		0.09

		1902		3		1.69		0.24

		1902		4		0.96		-0.40

		1902		5		2.33		1.00

		1902		6		3.17		1.63

		1902		7		4.59		2.66

		1902		8		4.64		2.74

		1902		9		5.70		3.51

		1902		10		6.08		3.81

		1902		11		5.38		3.36

		1902		12		5.41		3.41

		1903		1		4.97		3.14

		1903		2		5.88		3.79

		1903		3		5.52		3.57

		1903		4		5.00		3.23

		1903		5		6.62		4.36

		1903		6		5.97		3.93

		1903		7		7.27		4.83

		1903		8		8.92		5.97

		1903		9		7.85		5.24

		1903		10		7.43		4.97

		1903		11		6.88		4.61

		1903		12		6.07		4.06

		1904		1		5.30		3.54

		1904		2		4.64		3.09

		1904		3		3.91		2.59

		1904		4		3.59		2.38

		1904		5		2.97		1.95

		1904		6		3.67		2.44

		1904		7		3.97		2.65

		1904		8		3.96		2.65

		1904		9		3.47		2.32

		1904		10		4.64		3.12

		1904		11		3.95		2.64

		1904		12		3.47		2.32

		1905		1		3.63		2.43

		1905		2		3.66		2.46

		1905		3		3.16		2.12

		1905		4		3.75		2.52

		1905		5		4.82		3.26

		1905		6		4.87		3.29

		1905		7		5.80		3.93

		1905		8		5.58		3.78

		1905		9		5.93		4.03

		1905		10		5.24		3.55

		1905		11		5.70		3.87

		1905		12		5.05		3.43

		1906		1		4.69		3.18

		1906		2		4.53		3.08

		1906		3		4.64		3.15

		1906		4		5.09		3.47

		1906		5		-0.80		-0.58

		1906		6		-0.94		-0.69

		1906		7		-0.67		-0.50

		1906		8		-0.54		-0.40

		1906		9		-0.70		-0.52

		1906		10		0.76		0.52

		1906		11		0.60		0.41

		1906		12		0.75		0.51

		1907		1		0.68		0.46

		1907		2		-0.02		-0.01

		1907		3		-0.41		-0.30

		1907		4		-0.34		-0.25

		1907		5		-0.47		-0.34

		1907		6		-0.13		-0.11

		1907		7		-0.32		-0.25

		1907		8		-0.76		-0.57

		1907		9		-0.78		-0.57

		1907		10		-1.09		-0.80

		1907		11		-1.40		-1.01

		1907		12		0.08		0.06

		1908		1		-0.10		-0.08

		1908		2		0.50		0.36

		1908		3		-0.23		-0.50

		1908		4		-1.18		-1.17

		1908		5		-1.41		-1.30

		1908		6		0.60		0.43

		1908		7		1.22		0.86

		1908		8		2.95		2.03

		1908		9		2.24		1.53

		1908		10		3.27		2.23

		1908		11		3.17		2.16

		1908		12		2.67		1.81

		1909		1		2.33		1.58

		1909		2		2.70		1.83

		1909		3		2.73		1.85

		1909		4		2.28		1.54

		1909		5		1.81		1.21

		1909		6		1.35		0.89

		1909		7		1.58		1.05

		1909		8		1.00		0.64

		1909		9		1.31		0.85

		1909		10		1.93		1.27

		1909		11		2.53		1.69

		1909		12		3.09		2.08

		1910		1		3.14		2.11

		1910		2		-0.20		-0.14

		1910		3		-1.00		-0.73

		1910		4		-1.41		-1.03

		1910		5		-1.59		-1.15

		1910		6		-1.45		-1.02

		1910		7		-1.87		-1.32

		1910		8		-1.26		-0.86

		1910		9		-1.41		-0.96

		1910		10		-1.25		-0.83

		1910		11		-1.48		-0.99

		1910		12		-1.43		-0.95

		1911		1		-1.45		-0.96

		1911		2		-1.54		-1.02

		1911		3		-2.11		-1.44

		1911		4		-2.27		-1.54

		1911		5		-2.98		-2.07

		1911		6		-4.12		-2.91

		1911		7		-4.32		-3.01

		1911		8		-2.73		0.81

		1911		9		-2.40		0.74

		1911		10		-2.05		0.72

		1911		11		-2.17		0.38

		1911		12		-1.55		0.61

		1912		1		-1.36		0.55

		1912		2		-1.24		0.47

		1912		3		-0.76		0.66

		1912		4		-0.84		-0.12

		1912		5		-1.91		-0.95

		1912		6		-1.96		-1.02

		1912		7		-1.87		-0.97

		1912		8		-2.24		-1.28

		1912		9		-2.48		-1.47

		1912		10		-2.43		-1.44

		1912		11		-2.32		-1.36

		1912		12		-2.43		-1.46

		1913		1		-2.47		-1.49

		1913		2		-2.18		-1.28

		1913		3		-2.10		-1.23

		1913		4		-1.39		-0.72

		1913		5		-2.33		-1.45

		1913		6		-2.89		-1.88

		1913		7		-3.82		-2.57

		1913		8		-4.94		-3.40

		1913		9		-4.49		-3.01

		1913		10		-4.72		-3.15

		1913		11		-4.60		-3.03

		1913		12		-1.65		-0.89

		1914		1		-1.69		-0.93

		1914		2		-1.55		-0.84

		1914		3		-1.84		-1.07

		1914		4		-2.10		-1.28

		1914		5		-2.75		-1.78

		1914		6		-3.11		-2.04

		1914		7		-2.64		-1.68

		1914		8		-2.85		-1.83

		1914		9		-3.38		-2.22

		1914		10		-3.37		-2.20

		1914		11		-3.85		-2.55

		1914		12		0.10		0.07

		1915		1		0.06		0.04

		1915		2		0.77		0.54

		1915		3		1.07		0.74

		1915		4		0.90		0.61

		1915		5		1.52		1.03

		1915		6		3.04		2.07

		1915		7		4.06		2.77

		1915		8		5.40		3.68

		1915		9		5.78		3.94

		1915		10		4.99		3.39

		1915		11		4.44		3.02

		1915		12		4.19		2.85

		1916		1		3.90		2.65

		1916		2		3.61		2.46

		1916		3		3.09		2.10

		1916		4		3.54		2.41

		1916		5		3.23		2.19

		1916		6		3.40		2.31

		1916		7		2.73		1.84

		1916		8		4.02		2.72

		1916		9		-0.34		-0.25

		1916		10		-0.48		-0.35

		1916		11		-0.78		-0.57

		1916		12		-0.62		-0.46

		1917		1		-0.56		-0.41

		1917		2		-0.83		-0.61

		1917		3		-0.87		-0.64

		1917		4		0.04		-0.54

		1917		5		0.72		-0.02

		1917		6		-0.40		-0.31

		1917		7		-1.08		-0.80

		1917		8		-1.57		-1.16

		1917		9		1.10		0.78

		1917		10		-0.22		-0.16

		1917		11		-0.02		-0.02

		1917		12		-0.30		-0.23

		1918		1		-0.19		-0.15

		1918		2		-0.34		-0.26

		1918		3		-0.87		-0.64

		1918		4		-0.67		0.08

		1918		5		-1.42		-0.60

		1918		6		-2.15		-1.19

		1918		7		-2.03		-1.12

		1918		8		-2.32		-1.36

		1918		9		-2.65		-1.62

		1918		10		0.06		0.04

		1918		11		-0.09		-0.07

		1918		12		1.19		0.85

		1919		1		0.73		-0.25

		1919		2		1.80		0.78

		1919		3		1.51		0.63

		1919		4		2.37		1.25

		1919		5		1.82		0.90

		1919		6		2.51		1.41

		1919		7		3.33		2.00

		1919		8		2.82		1.67

		1919		9		2.65		1.58

		1919		10		2.78		1.69

		1919		11		4.06		2.59

		1919		12		3.86		2.47

		1920		1		3.41		2.18

		1920		2		3.19		2.04

		1920		3		2.73		1.74

		1920		4		3.86		2.52

		1920		5		3.60		2.36

		1920		6		2.96		1.92

		1920		7		2.83		1.84

		1920		8		3.19		2.09

		1920		9		2.87		1.88

		1920		10		2.97		1.96

		1920		11		2.89		1.91

		1920		12		2.78		1.84

		1921		1		2.67		1.77

		1921		2		2.24		1.48

		1921		3		1.55		0.99

		1921		4		1.81		1.18

		1921		5		2.25		1.48

		1921		6		-0.57		-0.42

		1921		7		-0.92		-0.67

		1921		8		-1.39		-1.01

		1921		9		-1.58		-1.14

		1921		10		-2.26		-1.63

		1921		11		-2.48		-1.78

		1921		12		-2.63		-1.86

		1922		1		-2.58		-1.79

		1922		2		-2.84		-1.96

		1922		3		-2.49		-1.67

		1922		4		-2.16		-1.41

		1922		5		-1.73		-1.08

		1922		6		-2.41		-1.60

		1922		7		-2.12		-1.37

		1922		8		-3.25		-2.21

		1922		9		-4.03		-2.78

		1922		10		-4.18		-2.86

		1922		11		-3.82		-2.55

		1922		12		-3.93		-2.61

		1923		1		-3.99		-2.63

		1923		2		-4.11		-2.70

		1923		3		-4.05		-2.63

		1923		4		0.50		0.36

		1923		5		1.94		1.37

		1923		6		1.90		1.30

		1923		7		1.39		-0.22

		1923		8		1.08		-0.33

		1923		9		1.56		0.40

		1923		10		1.49		0.43

		1923		11		-0.35		-0.26

		1923		12		-0.69		-0.50

		1924		1		-0.83		-0.60

		1924		2		-1.12		-0.81

		1924		3		-0.66		0.24

		1924		4		-1.53		-0.68

		1924		5		-1.70		-0.85

		1924		6		-2.49		-1.47

		1924		7		-1.66		-0.88

		1924		8		-1.94		-1.11

		1924		9		-1.56		-0.84

		1924		10		-1.94		-1.15

		1924		11		-2.42		-1.51

		1924		12		-1.10		-0.56

		1925		1		-1.34		-0.76

		1925		2		-1.60		-0.97

		1925		3		-2.22		-1.44

		1925		4		-1.77		-1.10

		1925		5		-1.90		-1.20

		1925		6		-2.20		-1.43

		1925		7		-2.84		-1.90

		1925		8		-3.03		-2.03

		1925		9		-2.65		-1.72

		1925		10		-2.08		-1.29

		1925		11		-2.41		-1.54

		1925		12		-2.40		-1.53

		1926		1		-1.97		-1.20

		1926		2		-2.17		-1.36

		1926		3		-2.44		-1.56

		1926		4		-3.20		-2.13

		1926		5		-3.80		-2.57

		1926		6		-4.35		-2.96

		1926		7		-4.69		-3.18

		1926		8		-4.17		-2.75

		1926		9		-4.04		-2.63

		1926		10		-4.30		-2.81

		1926		11		-3.92		-2.50

		1926		12		-3.67		-2.30

		1927		1		-3.67		-2.29

		1927		2		-3.44		-2.11

		1927		3		-2.92		-1.73

		1927		4		-2.17		-1.19

		1927		5		-2.64		-1.56

		1927		6		-2.52		-1.48

		1927		7		-2.86		-1.75

		1927		8		-2.57		-1.53

		1927		9		-2.76		-1.68

		1927		10		-3.22		-2.03

		1927		11		-3.38		-2.15

		1927		12		-3.53		-2.26

		1928		1		-3.54		-2.25

		1928		2		-3.01		-1.85

		1928		3		-3.11		-1.92

		1928		4		-3.75		-2.41

		1928		5		-3.74		-2.39

		1928		6		-2.89		-1.76

		1928		7		-2.79		-1.68

		1928		8		-3.74		-2.41

		1928		9		-3.87		-2.50

		1928		10		-2.78		-1.69

		1928		11		-1.68		-0.90

		1928		12		-1.88		-1.07

		1929		1		-2.04		-1.20

		1929		2		-1.72		-0.97

		1929		3		-2.34		-1.45

		1929		4		-2.80		-1.80

		1929		5		-3.22		-2.11

		1929		6		-3.65		-2.42

		1929		7		-4.25		-2.86

		1929		8		-5.25		-3.59

		1929		9		-4.93		-3.30

		1929		10		-3.92		-2.53

		1929		11		-3.47		-2.17

		1929		12		-3.57		-2.25

		1930		1		-3.49		-2.18

		1930		2		-3.74		-2.36

		1930		3		-4.27		-2.76

		1930		4		0.51		0.36

		1930		5		0.66		0.46

		1930		6		0.97		0.67

		1930		7		-0.97		-0.74

		1930		8		0.32		0.23

		1930		9		0.11		0.07

		1930		10		1.41		0.99

		1930		11		2.12		1.46

		1930		12		-0.14		-0.10

		1931		1		-0.41		-0.30

		1931		2		-0.45		-0.33

		1931		3		-0.28		-0.21

		1931		4		-0.34		-0.25

		1931		5		-0.63		-0.47

		1931		6		-1.72		-1.26

		1931		7		-2.51		-1.84

		1931		8		-2.17		-1.54

		1931		9		-2.07		-1.44

		1931		10		-2.42		-1.69

		1931		11		-1.43		0.53

		1931		12		-1.53		0.27

		1932		1		-0.93		0.55

		1932		2		-0.70		0.58

		1932		3		-1.14		-0.38

		1932		4		-1.77		-0.88

		1932		5		-2.56		-1.51

		1932		6		-2.57		-1.52

		1932		7		-2.57		-1.53

		1932		8		-2.86		-1.76

		1932		9		-2.85		-1.76

		1932		10		-3.02		-1.88

		1932		11		-3.12		-1.96

		1932		12		-3.00		-1.86

		1933		1		-3.16		-1.98

		1933		2		-3.41		-2.17

		1933		3		-3.51		-2.24

		1933		4		-2.39		-1.41

		1933		5		-2.02		-1.14

		1933		6		-3.33		-2.15

		1933		7		-3.61		-2.35

		1933		8		-3.38		-2.17

		1933		9		-2.98		-1.85

		1933		10		-3.50		-2.24

		1933		11		-3.44		-2.19

		1933		12		-3.02		-1.86

		1934		1		-3.14		-1.96

		1934		2		-2.64		-1.58

		1934		3		-3.21		-2.02

		1934		4		-4.09		-2.69

		1934		5		-5.34		-3.61

		1934		6		-6.00		-4.08

		1934		7		-7.02		-4.80

		1934		8		-7.55		-5.15

		1934		9		-7.19		-4.81

		1934		10		-7.08		-4.68

		1934		11		-6.04		-3.86

		1934		12		-5.57		-3.49

		1935		1		-5.38		-3.34

		1935		2		-5.48		-3.41

		1935		3		-6.02		-3.81

		1935		4		-5.43		-3.35

		1935		5		-4.31		-2.53

		1935		6		-3.88		-2.22

		1935		7		-4.98		-3.08

		1935		8		-4.35		-2.61

		1935		9		-4.50		-2.73

		1935		10		-4.55		-2.77

		1935		11		-3.84		-2.25

		1935		12		-3.92		-2.32

		1936		1		-3.81		-2.25

		1936		2		-3.74		-2.21

		1936		3		-4.18		-2.56

		1936		4		-4.57		-2.86

		1936		5		-4.25		-2.61

		1936		6		-4.86		-3.08

		1936		7		-6.22		-4.10

		1936		8		-6.77		-4.48

		1936		9		-6.97		-4.60

		1936		10		-6.91		-4.51

		1936		11		-6.87		-4.45

		1936		12		-6.32		-4.00

		1937		1		-6.02		-3.76

		1937		2		-6.03		-3.76

		1937		3		-5.92		-3.68

		1937		4		-6.10		-3.81

		1937		5		-5.85		-3.61

		1937		6		-5.82		-3.59

		1937		7		-6.10		-3.80

		1937		8		-6.62		-4.19

		1937		9		-6.96		-4.43

		1937		10		-6.43		-4.02

		1937		11		-6.30		-3.90

		1937		12		-6.17		-3.81

		1938		1		-5.85		-3.56

		1938		2		-5.73		-3.48

		1938		3		-5.93		-3.64

		1938		4		-5.64		-3.42

		1938		5		-5.23		-3.11

		1938		6		-5.34		-3.21

		1938		7		-5.74		-3.52

		1938		8		-5.90		-3.65

		1938		9		-6.09		-3.79

		1938		10		-6.59		-4.17

		1938		11		-6.59		-4.15

		1938		12		-6.49		-4.07

		1939		1		-6.15		-3.80

		1939		2		-6.16		-3.81

		1939		3		-6.27		-3.89

		1939		4		-5.97		-3.66

		1939		5		-6.09		-3.75

		1939		6		-5.77		-3.51

		1939		7		-6.26		-3.89

		1939		8		-6.18		-3.82

		1939		9		-6.92		-4.38

		1939		10		-7.13		-4.52

		1939		11		-7.19		-4.56

		1939		12		-6.35		-3.91

		1940		1		-6.18		-3.78

		1940		2		-5.95		-3.60

		1940		3		-5.27		-3.10

		1940		4		-5.38		-3.20

		1940		5		-5.61		-3.39

		1940		6		-6.53		-4.10

		1940		7		-7.14		-4.56

		1940		8		-7.24		-4.62

		1940		9		-7.49		-4.78

		1940		10		-7.17		-4.52

		1940		11		-6.53		-4.02

		1940		12		-6.22		-3.78

		1941		1		-5.44		-3.21

		1941		2		-5.12		-2.98

		1941		3		-5.23		-3.09

		1941		4		-4.27		-2.40

		1941		5		-4.91		-2.91

		1941		6		-3.14		-1.65

		1941		7		-3.21		-1.73

		1941		8		-3.77		-2.19

		1941		9		-3.23		-1.81

		1941		10		-3.24		-1.83

		1941		11		-3.08		-1.73

		1941		12		-2.70		-1.47

		1942		1		-2.40		-1.27

		1942		2		-2.25		-1.18

		1942		3		-1.99		-1.01

		1942		4		-2.09		-1.11

		1942		5		-2.38		-1.36

		1942		6		1.52		1.08

		1942		7		0.82		-0.39

		1942		8		0.53		-0.50

		1942		9		1.10		0.00

		1942		10		-0.65		-0.47

		1942		11		-1.00		-0.73

		1942		12		-0.64		0.18

		1943		1		-0.93		-0.26

		1943		2		-1.36		-0.62

		1943		3		-1.62		-0.85

		1943		4		-2.15		-1.27

		1943		5		-2.71		-1.70

		1943		6		-2.99		-1.91

		1943		7		-2.73		-1.71

		1943		8		-3.40		-2.21

		1943		9		-4.10		-2.73

		1943		10		-4.26		-2.82

		1943		11		-4.31		-2.83

		1943		12		-4.34		-2.84

		1944		1		0.54		0.38

		1944		2		0.32		0.21

		1944		3		0.50		0.34

		1944		4		2.50		1.74

		1944		5		2.91		2.02

		1944		6		2.59		1.80

		1944		7		3.36		2.32

		1944		8		3.26		2.25

		1944		9		2.90		2.00

		1944		10		2.61		1.80

		1944		11		2.74		1.89

		1944		12		2.28		1.57

		1945		1		2.15		1.47

		1945		2		1.81		1.24

		1945		3		1.11		0.73

		1945		4		1.26		0.84

		1945		5		1.25		0.83

		1945		6		2.08		1.40

		1945		7		2.02		1.37

		1945		8		1.60		1.07

		1945		9		1.99		1.33

		1945		10		-0.43		-0.32

		1945		11		-0.85		-0.62

		1945		12		-0.42		0.25

		1946		1		-0.45		-0.06

		1946		2		-0.85		-0.38

		1946		3		-0.73		-0.32

		1946		4		-1.81		-1.13

		1946		5		0.51		0.36

		1946		6		0.06		0.01

		1946		7		0.83		0.56

		1946		8		0.78		0.02

		1946		9		2.58		1.31

		1946		10		4.85		2.90

		1946		11		5.50		3.38

		1946		12		4.95		3.05

		1947		1		4.90		3.05

		1947		2		4.40		2.74

		1947		3		4.24		2.66

		1947		4		4.22		2.67

		1947		5		3.71		2.34

		1947		6		4.27		2.74

		1947		7		4.28		2.77

		1947		8		-0.51		-0.37

		1947		9		-0.89		-0.65

		1947		10		-1.00		-0.73

		1947		11		-0.64		-0.48

		1947		12		-0.42		-0.33

		1948		1		-0.48		-0.37

		1948		2		-0.35		-0.28

		1948		3		-0.29		-0.23

		1948		4		-1.16		-0.87

		1948		5		-1.32		-0.97

		1948		6		-1.20		-0.86

		1948		7		-1.35		-0.95

		1948		8		-1.95		-1.40

		1948		9		-2.33		-1.66

		1948		10		-2.84		-2.02

		1948		11		0.21		0.15

		1948		12		0.52		0.36

		1949		1		0.67		0.46

		1949		2		0.44		0.28

		1949		3		0.94		0.64

		1949		4		1.01		0.68

		1949		5		1.82		1.23

		1949		6		2.53		1.72

		1949		7		-0.01		-0.01

		1949		8		-0.36		-0.26

		1949		9		-0.46		-0.34

		1949		10		-0.70		-0.51

		1949		11		-1.34		-0.98

		1949		12		-1.58		-1.14

		1950		1		-0.03		-0.02

		1950		2		0.39		0.28

		1950		3		0.24		0.16

		1950		4		0.20		0.13

		1950		5		2.50		1.70

		1950		6		1.51		0.99

		1950		7		1.96		1.30

		1950		8		2.03		1.35

		1950		9		3.35		2.25

		1950		10		2.93		1.97

		1950		11		2.69		1.81

		1950		12		2.21		1.47

		1951		1		2.10		1.40

		1951		2		2.58		1.73

		1951		3		2.56		1.72

		1951		4		2.97		2.00

		1951		5		3.18		2.15

		1951		6		4.95		3.36

		1951		7		5.05		3.43

		1951		8		5.33		3.62

		1951		9		5.64		3.83

		1951		10		5.54		3.77

		1951		11		4.90		3.33

		1951		12		4.53		3.08

		1952		1		4.03		2.74

		1952		2		4.09		2.78

		1952		3		3.88		2.64

		1952		4		3.46		2.35

		1952		5		3.37		2.29

		1952		6		-0.32		-0.23

		1952		7		-0.16		-0.12

		1952		8		-0.49		-0.36

		1952		9		-1.21		-0.89

		1952		10		-1.75		-1.28

		1952		11		-1.64		-1.17

		1952		12		-1.26		-0.88

		1953		1		-1.08		-0.73

		1953		2		-1.14		-0.76

		1953		3		-1.06		-0.70

		1953		4		-0.94		-0.60

		1953		5		-1.31		-0.88

		1953		6		-1.49		-1.00

		1953		7		-2.13		-1.48

		1953		8		-2.18		-1.50

		1953		9		-2.73		-1.90

		1953		10		-3.17		-2.20

		1953		11		-2.45		-1.64

		1953		12		-2.07		-1.35

		1954		1		-2.16		-1.40

		1954		2		-2.31		-1.51

		1954		3		-2.63		-1.74

		1954		4		-3.46		-2.36

		1954		5		-3.13		-2.08

		1954		6		-3.75		-2.53

		1954		7		-4.35		-2.96

		1954		8		-2.86		-1.84

		1954		9		-3.39		-2.24

		1954		10		-2.88		-1.84

		1954		11		-3.32		-2.17

		1954		12		-3.40		-2.21

		1955		1		-2.86		-1.80

		1955		2		-2.52		-1.53

		1955		3		-2.79		-1.74

		1955		4		-3.73		-2.46

		1955		5		-4.33		-2.89

		1955		6		-3.62		-2.34

		1955		7		-4.26		-2.81

		1955		8		-5.18		-3.48

		1955		9		-4.49		-2.93

		1955		10		-4.90		-3.22

		1955		11		-4.94		-3.22

		1955		12		-4.65		-2.99

		1956		1		-4.23		-2.65

		1956		2		-4.14		-2.57

		1956		3		-4.30		-2.69

		1956		4		-4.15		-2.58

		1956		5		-4.98		-3.20

		1956		6		-4.96		-3.17

		1956		7		-5.24		-3.37

		1956		8		-5.73		-3.73

		1956		9		-6.11		-3.99

		1956		10		-6.15		-3.99

		1956		11		-6.10		-3.93

		1956		12		-5.97		-3.81

		1957		1		-5.76		-3.63

		1957		2		-5.81		-3.66

		1957		3		-5.27		-0.04

		1957		4		0.54		0.38

		1957		5		0.85		0.60

		1957		6		2.35		1.65

		1957		7		1.41		0.96

		1957		8		1.73		1.18

		1957		9		1.70		1.16

		1957		10		1.70		1.16

		1957		11		1.42		0.96

		1957		12		1.09		0.73

		1958		1		0.98		0.66

		1958		2		1.66		1.12

		1958		3		2.42		1.64

		1958		4		2.19		1.49

		1958		5		1.98		1.34

		1958		6		1.12		0.73

		1958		7		1.43		0.95

		1958		8		3.11		2.09

		1958		9		-0.60		-0.44

		1958		10		-1.18		-0.86

		1958		11		-1.33		-0.97

		1958		12		-1.44		-1.04

		1959		1		-1.31		-0.01

		1959		2		0.03		0.02

		1959		3		1.79		1.27

		1959		4		1.79		1.27

		1959		5		2.07		1.45

		1959		6		1.64		1.14

		1959		7		1.90		1.32

		1959		8		2.00		1.39

		1959		9		2.46		1.70

		1959		10		2.67		1.84

		1959		11		2.14		1.46

		1959		12		1.62		1.09

		1960		1		2.15		1.46

		1960		2		2.68		1.82

		1960		3		2.76		1.87

		1960		4		2.90		1.97

		1960		5		3.56		2.42

		1960		6		5.10		3.47

		1960		7		4.77		3.25

		1960		8		4.34		2.96

		1960		9		4.23		2.88

		1960		10		3.78		2.58

		1960		11		3.08		2.08

		1960		12		2.53		1.70

		1961		1		1.98		1.31

		1961		2		1.55		1.01

		1961		3		1.52		0.99

		1961		4		1.41		0.93

		1961		5		2.64		1.77

		1961		6		2.18		1.45

		1961		7		1.82		1.20

		1961		8		2.46		1.64

		1961		9		2.34		1.56

		1961		10		1.68		1.10

		1961		11		1.54		1.01

		1961		12		1.76		1.16

		1962		1		1.38		0.89

		1962		2		1.78		1.17

		1962		3		2.10		1.40

		1962		4		1.16		0.72

		1962		5		1.27		0.80

		1962		6		1.47		0.95

		1962		7		2.52		1.67

		1962		8		2.81		1.88

		1962		9		2.69		1.80

		1962		10		2.57		1.72

		1962		11		-0.40		-0.29

		1962		12		-0.15		-0.12

		1963		1		-0.13		-0.11

		1963		2		-0.41		-0.31

		1963		3		-0.38		-0.28

		1963		4		-0.74		-0.55

		1963		5		-1.87		-1.40

		1963		6		-2.43		-1.79

		1963		7		-3.01		-2.19

		1963		8		-3.29		-2.36

		1963		9		-2.19		-1.52

		1963		10		-2.59		-1.80

		1963		11		-3.04		-2.13

		1963		12		-3.08		-2.12

		1964		1		-3.21		-2.19

		1964		2		-3.00		-2.00

		1964		3		-2.84		-1.86

		1964		4		-3.03		-1.99

		1964		5		-4.33		-2.96

		1964		6		-3.86		-2.57

		1964		7		-3.59		-2.34

		1964		8		-3.43		-2.20

		1964		9		-3.32		-2.11

		1964		10		-3.69		-2.38

		1964		11		-3.95		-2.56

		1964		12		-4.08		-2.65

		1965		1		0.14		0.10

		1965		2		0.28		0.20

		1965		3		0.45		0.31

		1965		4		0.20		0.12

		1965		5		0.80		0.54

		1965		6		1.06		0.72

		1965		7		2.62		1.78

		1965		8		2.48		1.69

		1965		9		4.99		3.40

		1965		10		4.74		3.23

		1965		11		4.03		2.74

		1965		12		3.79		2.57

		1966		1		3.49		2.37

		1966		2		3.51		2.39

		1966		3		-0.15		-0.11

		1966		4		-0.32		-0.24

		1966		5		-1.23		-0.90

		1966		6		-0.39		-0.32

		1966		7		-0.08		-0.10

		1966		8		-0.16		-0.16

		1966		9		-0.75		-0.59

		1966		10		-1.11		-0.84

		1966		11		-1.45		-1.08

		1966		12		-1.29		-0.93

		1967		1		-1.50		-1.08

		1967		2		-1.80		-1.29

		1967		3		-2.51		-1.81

		1967		4		-2.86		-2.04

		1967		5		0.13		0.09

		1967		6		4.02		2.85

		1967		7		-0.02		-0.01

		1967		8		-0.70		-0.51

		1967		9		-0.18		-0.15

		1967		10		-0.39		-0.30

		1967		11		-0.61		-0.46

		1967		12		-0.75		-0.57

		1968		1		-0.94		-0.70

		1968		2		-0.95		-0.71

		1968		3		-1.68		-1.25

		1968		4		0.08		0.06

		1968		5		-0.18		-0.14

		1968		6		0.16		0.11

		1968		7		0.28		0.19

		1968		8		0.78		0.55

		1968		9		-0.27		0.30

		1968		10		0.60		0.68

		1968		11		-0.19		-0.14

		1968		12		0.26		0.18

		1969		1		0.34		0.23

		1969		2		0.31		0.21

		1969		3		-0.39		-0.28

		1969		4		-1.14		-0.83

		1969		5		0.31		0.22

		1969		6		0.76		0.52

		1969		7		-0.39		-0.29

		1969		8		0.27		0.18

		1969		9		0.82		0.56

		1969		10		1.92		1.31

		1969		11		-0.38		-0.28

		1969		12		-0.33		-0.24

		1970		1		-0.55		-0.40

		1970		2		-0.78		-0.57

		1970		3		-0.97		-0.70

		1970		4		0.24		0.17

		1970		5		0.32		0.22

		1970		6		-0.83		-0.60

		1970		7		-1.34		-0.98

		1970		8		-1.83		-1.34

		1970		9		0.66		0.47

		1970		10		-0.08		-0.06

		1970		11		-0.34		-0.26
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Chart2

		below -10.5		below -10.5

		-10.5 to -10		-10.5 to -10

		-10 to -9.5		-10 to -9.5

		-9.5 to -9		-9.5 to -9

		-9 to -8.5		-9 to -8.5

		-8.5 to -8		-8.5 to -8

		-8 to -7.5		-8 to -7.5

		-7.5 to -7		-7.5 to -7

		-7 to -6.5		-7 to -6.5

		-6.5 to -6		-6.5 to -6

		-6 to -5.5		-6 to -5.5

		-5.5 to -5		-5.5 to -5

		-5 to -4.5		-5 to -4.5

		-4.5 to -4		-4.5 to -4

		-4 to -3.5		-4 to -3.5

		-3.5 to -3		-3.5 to -3

		-3 to -2.5		-3 to -2.5

		-2.5 to -2		-2.5 to -2

		-2 to -1.5		-2 to -1.5

		-1.5 to -1		-1.5 to -1

		-1 to -0.5		-1 to -0.5

		-0.5 to 0		-0.5 to 0

		0 to 0.5		0 to 0.5

		0.5 to 1		0.5 to 1

		1 to 1.5		1 to 1.5

		1.5 to 2		1.5 to 2

		2 to 2.5		2 to 2.5

		2.5 to 3		2.5 to 3

		3 to 3.5		3 to 3.5

		3.5 to 4		3.5 to 4

		4 to 4.5		4 to 4.5

		4.5 to 5		4.5 to 5

		5 to 5.5		5 to 5.5

		5.5 to 6		5.5 to 6

		6 to 6.5		6 to 6.5

		6.5 to 7		6.5 to 7

		7 to 7.5		7 to 7.5

		7.5 to 8		7.5 to 8

		8 to 8.5		8 to 8.5

		8.5 to 9		8.5 to 9

		9 to 9.5		9 to 9.5

		9.5 to 10		9.5 to 10

		10 to 10.5		10 to 10.5

		10.5 to 11		10.5 to 11

		11 to 11.5		11 to 11.5

		11.5 to 12		11.5 to 12

		12 to 12.5		12 to 12.5

		12.5 to 13		12.5 to 13

		13 to 13.5		13 to 13.5

		13.5 to 14		13.5 to 14

		14 to 14.5		14 to 14.5

		14.5 to 15		14.5 to 15

		15 to 15.5		15 to 15.5

		15.5 to 16		15.5 to 16

		16 to 16.5		16 to 16.5

		16.5 to 17		16.5 to 17

		17 to 17.5		17 to 17.5

		17.5 to 18		17.5 to 18

		18 to 18.5		18 to 18.5

		18.5 to 19		18.5 to 19

		above 19		above 19
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Sheet1

		1948		1		-0.12		-0.06								min		2nd		q1		med		q3		98th		max		mean		% <=-4		% <=-3		% <-.5		norm		% > .5		% >= 3		% >= 4

		1948		2		0.08		0.03						original		-5.41		-3.91		-1.46		-0.16		1.34		6.35		7.85		0.0129		1.38%		5.81%		44.95%		15.75%		39.30%		7.19%		4.13%

		1948		3		0.50		0.19						self-cal		-7.45		-4.95		-2.90		-0.99		0.94		4.05		4.95		-1.0257		9.63%		23.55%		60.40%		9.79%		29.82%		4.28%		1.53%

		1948		4		0.13		-0.15

		1948		5		-0.57		-0.48

		1948		6		0.23		0.29																																												Bin		Frequency				org		self-cal

		1948		7		0.11		0.23																																						-10.5				below -10.5		-10.5		0		0.00%		0.26%		0.00%

		1948		8		0.48		0.37																																						-10.0				-10.5 to -10		-10.0		0		0.00%		0.00%		0.00%

		1948		9		-0.15		0.08																																						-9.5				-10 to -9.5		-9.5		0		0.00%		0.26%		0.00%

		1948		10		-0.23		0.04																																						-9.0				-9.5 to -9		-9.0		0		0.00%		0.26%		0.00%

		1948		11		-0.11		0.08																																						-8.5				-9 to -8.5		-8.5		0		0.00%		1.06%		0.00%

		1948		12		0.14		0.16																																						-8.0				-8.5 to -8		-8.0		0		0.00%		1.32%		0.00%

		1949		1		0.90		0.45																																						-7.5				-8 to -7.5		-7.5		0		0.00%		1.59%		0.00%

		1949		2		0.60		0.34																																						-7.0				-7.5 to -7		-7.0		0		0.00%		1.06%		0.00%

		1949		3		1.12		0.56																																						-6.5				-7 to -6.5		-6.5		0		0.00%		1.59%		0.00%

		1949		4		1.02		0.55																																						-6.0				-6.5 to -6		-6.0		0		0.00%		2.38%		0.00%

		1949		5		1.20		0.65																																						-5.5				-6 to -5.5		-5.5		0		0.00%		1.85%		0.00%

		1949		6		1.31		0.72																																						-5.0				-5.5 to -5		-5.0		0		0.00%		1.59%		0.00%

		1949		7		-0.06		-0.03																																						-4.5				-5 to -4.5		-4.5		1		0.26%		2.91%		0.26%

		1949		8		-0.42		-0.20																																						-4.0				-4.5 to -4		-4.0		7		1.85%		4.50%		1.85%

		1949		9		-0.91		-0.45																																						-3.5				-4 to -3.5		-3.5		7		1.85%		6.88%		1.85%

		1949		10		0.45		-0.27																																						-3.0				-3.5 to -3		-3.0		23		6.08%		4.76%		6.08%

		1949		11		-0.69		-0.59																																						-2.5				-3 to -2.5		-2.5		7		1.85%		6.35%		1.85%

		1949		12		-0.84		-0.72																																						-2.0				-2.5 to -2		-2.0		11		2.91%		5.56%		2.91%

		1950		1		-0.78		-0.72																																						-1.5				-2 to -1.5		-1.5		28		7.41%		2.65%		7.41%

		1950		2		-0.89		-0.82																																						-1.0				-1.5 to -1		-1.0		31		8.20%		2.91%		8.20%

		1950		3		-0.89		-0.86																																						-0.5				-1 to -0.5		-0.5		31		8.20%		2.65%		8.20%

		1950		4		-1.21		-1.11																																						0.0				-0.5 to 0		0.0		33		8.73%		1.06%		8.73%

		1950		5		-1.58		-1.39																																						0.5				0 to 0.5		0.5		42		11.11%		2.38%		11.11%

		1950		6		-2.05		-1.76																																						1.0				0.5 to 1		1.0		20		5.29%		2.65%		5.29%

		1950		7		1.64		0.82																																						1.5				1 to 1.5		1.5		15		3.97%		3.70%		3.97%

		1950		8		2.43		1.29																																						2.0				1.5 to 2		2.0		24		6.35%		5.03%		6.35%

		1950		9		2.91		1.53																																						2.5				2 to 2.5		2.5		41		10.85%		3.44%		10.85%

		1950		10		-0.65		1.19																																						3.0				2.5 to 3		3.0		18		4.76%		2.91%		4.76%

		1950		11		-0.57		1.16																																						3.5				3 to 3.5		3.5		23		6.08%		2.12%		6.08%

		1950		12		-0.73		1.03																																						4.0				3.5 to 4		4.0		15		3.97%		3.97%		3.97%

		1951		1		-0.86		0.91																																						4.5				4 to 4.5		4.5		1		0.26%		3.70%		0.26%

		1951		2		-1.09		0.74																																						5.0				4.5 to 5		5.0		0		0.00%		3.17%		0.00%

		1951		3		-1.37		0.53																																						5.5				5 to 5.5		5.5		0		0.00%		2.38%		0.00%

		1951		4		0.10		0.56																																						6.0				5.5 to 6		6.0		0		0.00%		1.59%		0.00%

		1951		5		1.44		1.06																																						6.5				6 to 6.5		6.5		0		0.00%		1.59%		0.00%

		1951		6		1.96		1.29																																						7.0				6.5 to 7		7.0		0		0.00%		0.79%		0.00%

		1951		7		3.96		2.09																																						7.5				7 to 7.5		7.5		0		0.00%		0.53%		0.00%

		1951		8		5.50		2.79																																						8.0				7.5 to 8		8.0		0		0.00%		0.79%		0.00%

		1951		9		6.67		3.38																																						8.5				8 to 8.5		8.5		0		0.00%		1.06%		0.00%

		1951		10		6.97		3.67																																						9.0				8.5 to 9		9.0		0		0.00%		0.53%		0.00%

		1951		11		6.16		3.54																																						9.5				9 to 9.5		9.5		0		0.00%		0.53%		0.00%

		1951		12		6.09		3.67																																						10.0				9.5 to 10		10.0		0		0.00%		0.53%		0.00%

		1952		1		6.22		3.87																																						10.5				10 to 10.5		10.5		0		0.00%		0.53%		0.00%

		1952		2		6.10		3.97																																						11.0				10.5 to 11		11.0		0		0.00%		0.26%		0.00%

		1952		3		6.11		4.12																																						11.5				11 to 11.5		11.5		0		0.00%		0.53%		0.00%

		1952		4		5.36		3.96																																						12.0				11.5 to 12		12.0		0		0.00%		0.53%		0.00%

		1952		5		5.32		4.06																																						12.5				12 to 12.5		12.5		0		0.00%		0.26%		0.00%

		1952		6		5.68		4.31																																						13.0				12.5 to 13		13.0		0		0.00%		0.00%		0.00%

		1952		7		4.65		4.00																																						13.5				13 to 13.5		13.5		0		0.00%		0.26%		0.00%

		1952		8		4.02		3.83																																						14.0				13.5 to 14		14.0		0		0.00%		0.00%		0.00%

		1952		9		3.36		3.62																																						14.5				14 to 14.5		14.5		0		0.00%		0.26%		0.00%

		1952		10		2.60		3.33																																						15.0				14.5 to 15		15.0		0		0.00%		0.00%		0.00%

		1952		11		2.68		3.39																																						15.5				15 to 15.5		15.5		0		0.00%		0.00%		0.00%

		1952		12		2.20		3.21																																						16.0				15.5 to 16		16.0		0		0.00%		0.26%		0.00%

		1953		1		1.96		3.12																																						16.5				16 to 16.5		16.5		0		0.00%		0.00%		0.00%

		1953		2		3.03		3.53																																						17.0				16.5 to 17		17.0		0		0.00%		0.00%		0.00%

		1953		3		2.38		3.28																																						17.5				17 to 17.5		17.5		0		0.00%		0.00%		0.00%

		1953		4		3.33		3.66																																						18.0				17.5 to 18		18.0		0		0.00%		0.00%		0.00%

		1953		5		-0.55		-0.26																																						18.5				18 to 18.5		18.5		0		0.00%		0.26%		0.00%

		1953		6		-1.10		-0.54																																						19.0				18.5 to 19		19.0		0		0.00%		0.00%		0.00%

		1953		7		-0.84		-0.47																																										above 19		More		0		0.00%		0.00%		0.00%

		1953		8		-1.19		-0.67																																												total		378		100.00%

		1953		9		-2.16		-1.18

		1953		10		-1.49		-0.98

		1953		11		-1.56		-1.06

		1953		12		-1.49		-1.07

		1954		1		-1.69		-1.22

		1954		2		-2.41		-1.61

		1954		3		-1.47		-1.31

		1954		4		-2.21		-1.70

		1954		5		-2.79		-2.05

		1954		6		-2.76		-2.12

		1954		7		-3.24		-2.55

		1954		8		-3.33		-2.77

		1954		9		-3.34		-2.94

		1954		10		-3.36		-3.11

		1954		11		-3.35		-3.26

		1954		12		-3.14		-3.29

		1955		1		-2.74		-3.18

		1955		2		-2.12		-2.96

		1955		3		-2.12		-3.04

		1955		4		-2.83		-3.56

		1955		5		1.04		-2.97

		1955		6		1.86		-2.45

		1955		7		1.91		-2.28

		1955		8		-0.65		-2.65

		1955		9		-0.55		-2.58

		1955		10		-1.01		-2.85

		1955		11		0.25		-2.67

		1955		12		0.58		-2.44

		1956		1		0.89		-2.21

		1956		2		-0.05		-2.20

		1956		3		-0.49		-2.44

		1956		4		0.00		-2.18

		1956		5		-0.60		-2.50

		1956		6		-1.14		-2.83

		1956		7		-1.19		-2.89

		1956		8		0.74		-2.46

		1956		9		-1.01		-3.05

		1956		10		-1.82		-3.56

		1956		11		1.00		0.50

		1956		12		0.69		0.36

		1957		1		0.43		0.24

		1957		2		0.07		0.04

		1957		3		0.20		0.10

		1957		4		0.65		0.34

		1957		5		1.97		1.02

		1957		6		2.95		1.60

		1957		7		2.99		1.74

		1957		8		2.89		1.81

		1957		9		2.01		1.41

		1957		10		2.09		1.53

		1957		11		1.68		1.38

		1957		12		1.31		1.23

		1958		1		0.82		0.99

		1958		2		1.09		1.15

		1958		3		1.18		1.22

		1958		4		1.55		1.45

		1958		5		1.01		1.18

		1958		6		1.35		1.38

		1958		7		2.09		1.80

		1958		8		-0.34		-0.21

		1958		9		-0.84		-0.54

		1958		10		-1.41		-0.94

		1958		11		-0.03		-0.94

		1958		12		0.25		-0.80

		1959		1		0.09		-0.87

		1959		2		0.16		-0.81

		1959		3		1.11		-0.31

		1959		4		0.66		-0.51

		1959		5		1.33		-0.14

		1959		6		-0.01		-0.14

		1959		7		-0.89		-0.68

		1959		8		-1.03		-0.82

		1959		9		0.03		-0.79

		1959		10		0.33		-0.62

		1959		11		-0.19		-0.73

		1959		12		-0.45		-0.89

		1960		1		0.09		-0.83

		1960		2		0.59		-0.56

		1960		3		-0.15		-0.64

		1960		4		-0.12		-0.62

		1960		5		-0.31		-0.74

		1960		6		-1.43		-1.44

		1960		7		-1.68		-1.67

		1960		8		2.28		1.14

		1960		9		-0.17		1.01

		1960		10		-0.12		1.01

		1960		11		-0.40		0.81

		1960		12		-0.12		0.92

		1961		1		-0.43		0.69

		1961		2		-0.64		0.52

		1961		3		-0.97		0.27

		1961		4		0.45		0.49

		1961		5		1.59		1.07

		1961		6		1.14		0.88

		1961		7		1.77		1.23

		1961		8		1.14		0.99

		1961		9		1.96		1.32

		1961		10		-0.33		-0.16

		1961		11		-0.51		-0.25

		1961		12		-0.75		-0.39

		1962		1		-0.96		-0.52

		1962		2		-0.89		-0.52

		1962		3		-1.12		-0.66

		1962		4		-1.95		-1.23

		1962		5		0.71		0.36

		1962		6		2.65		1.36

		1962		7		4.91		2.29

		1962		8		5.91		2.81

		1962		9		-0.17		-0.08

		1962		10		-0.17		-0.09

		1962		11		-0.55		-0.27

		1962		12		-0.59		-0.31

		1963		1		-0.41		-0.26

		1963		2		-0.34		-0.24

		1963		3		-0.10		-0.16

		1963		4		-0.75		-0.47

		1963		5		-1.77		-0.98

		1963		6		-2.43		-1.36

		1963		7		-3.45		-1.93

		1963		8		1.34		0.67

		1963		9		2.70		1.41

		1963		10		2.56		1.43

		1963		11		-0.40		-0.19

		1963		12		-0.48		-0.24

		1964		1		-0.78		-0.40

		1964		2		-0.99		-0.53

		1964		3		-1.30		-0.72

		1964		4		-1.50		-0.86

		1964		5		-1.86		-1.16

		1964		6		-1.98		-1.33

		1964		7		-3.49		-2.38

		1964		8		-4.07		-2.92

		1964		9		-3.98		-3.07

		1964		10		-4.31		-3.48

		1964		11		-4.27		-3.66

		1964		12		-3.85		-3.60

		1965		1		-3.36		-3.49

		1965		2		-3.10		-3.48

		1965		3		-3.16		-3.65

		1965		4		-3.04		-3.71

		1965		5		-2.90		-3.75

		1965		6		1.47		-2.94

		1965		7		3.83		-1.63

		1965		8		4.12		-1.26

		1965		9		4.89		-0.64

		1965		10		4.55		-0.54

		1965		11		-0.47		-0.82

		1965		12		0.34		-0.63

		1966		1		0.34		-0.60

		1966		2		0.37		-0.56

		1966		3		-0.05		-0.58

		1966		4		-0.14		-0.63

		1966		5		-1.66		-1.58

		1966		6		-1.65		-1.65

		1966		7		-1.70		-1.76

		1966		8		0.44		-1.50

		1966		9		1.01		-1.16

		1966		10		-0.56		-1.49

		1966		11		-0.72		-1.60

		1966		12		-0.82		-1.68

		1967		1		-0.99		-1.80

		1967		2		-1.18		-1.96

		1967		3		-1.94		-2.47

		1967		4		-2.10		-2.65

		1967		5		0.74		-2.23

		1967		6		1.82		-1.60

		1967		7		2.02		-1.38

		1967		8		-0.52		-1.68

		1967		9		-1.21		-2.12

		1967		10		-1.54		-2.36

		1967		11		-1.51		-2.39

		1967		12		-0.80		-2.07

		1968		1		-0.99		-2.20

		1968		2		-0.98		-2.22

		1968		3		-1.42		-2.52

		1968		4		-1.51		-2.61

		1968		5		-0.83		-2.31

		1968		6		-1.41		-2.67

		1968		7		-1.88		-3.01

		1968		8		1.96		-1.97

		1968		9		-0.59		-2.30

		1968		10		-0.94		-2.52

		1968		11		-0.88		-2.49

		1968		12		-0.93		-2.53

		1969		1		0.41		-2.28

		1969		2		-0.10		-2.29

		1969		3		-0.33		-2.40

		1969		4		-1.23		-2.94

		1969		5		-1.27		-2.99

		1969		6		-1.31		-3.04

		1969		7		-1.47		-3.17

		1969		8		-2.43		-3.80

		1969		9		-3.19		-4.36

		1969		10		-1.71		-3.70

		1969		11		-1.76		-3.77

		1969		12		-1.77		-3.82

		1970		1		-1.43		-3.67

		1970		2		-1.53		-3.75

		1970		3		-1.45		-3.74

		1970		4		-0.68		-3.35

		1970		5		-1.55		-3.88

		1970		6		-1.07		-3.64

		1970		7		-1.29		-3.78

		1970		8		-2.53		-4.57

		1970		9		-2.79		-4.81

		1970		10		-2.64		-4.80

		1970		11		-2.77		-4.96

		1970		12		-2.59		-4.93

		1971		1		-2.48		-4.94

		1971		2		-2.19		-4.83

		1971		3		-2.15		-4.85

		1971		4		0.31		-4.61

		1971		5		0.52		-4.40

		1971		6		0.81		-4.15

		1971		7		1.02		-3.92

		1971		8		-0.75		-4.32

		1971		9		0.23		-4.12

		1971		10		0.24		-4.03

		1971		11		-0.31		-4.14

		1971		12		-0.40		-4.15

		1972		1		-0.24		-4.01

		1972		2		-0.64		-4.20

		1972		3		-1.53		-4.71

		1972		4		-0.92		-4.40

		1972		5		-1.91		-4.99

		1972		6		-1.67		-4.88

		1972		7		-1.55		-4.82

		1972		8		-2.34		-5.32

		1972		9		0.55		-4.95

		1972		10		-0.52		-5.17

		1972		11		0.80		-4.68

		1972		12		0.77		-4.56

		1973		1		0.99		-4.32

		1973		2		0.79		-4.30

		1973		3		1.77		-3.70

		1973		4		2.48		-3.18

		1973		5		-0.17		-3.23

		1973		6		-0.95		-3.66

		1973		7		-1.47		-3.98

		1973		8		-1.90		-4.26

		1973		9		3.56		-2.40

		1973		10		3.70		-2.10

		1973		11		4.01		-1.72

		1973		12		3.96		-1.50

		1974		1		3.73		-1.38

		1974		2		3.32		-1.38

		1974		3		3.00		-1.34

		1974		4		3.03		-1.14

		1974		5		-0.42		-1.38

		1974		6		-0.67		-1.54

		1974		7		-1.79		-2.25

		1974		8		-1.48		-2.15

		1974		9		-1.76		-2.38

		1974		10		-2.34		-2.81

		1974		11		-2.49		-3.00

		1974		12		-2.36		-3.02

		1975		1		-2.43		-3.16

		1975		2		-2.31		-3.18

		1975		3		0.66		-2.79

		1975		4		0.55		-2.77

		1975		5		0.92		-2.50

		1975		6		0.97		-2.38

		1975		7		-0.20		-2.46

		1975		8		-0.68		-2.73

		1975		9		-1.37		-3.15

		1975		10		-1.81		-3.46

		1975		11		0.12		-3.33

		1975		12		0.29		-3.18

		1976		1		0.69		-2.90

		1976		2		-0.24		-3.00

		1976		3		-0.61		-3.19

		1976		4		0.36		-2.95

		1976		5		0.78		-2.66

		1976		6		-0.16		-2.71

		1976		7		-0.52		-2.90

		1976		8		-0.94		-3.14

		1976		9		-1.60		-3.55

		1976		10		-1.63		-3.60

		1976		11		-1.72		-3.70

		1976		12		-1.79		-3.78

		1977		1		-1.90		-3.89

		1977		2		-1.97		-3.99

		1977		3		0.31		0.15

		1977		4		0.99		0.51

		1977		5		1.06		0.58

		1977		6		1.83		1.01

		1977		7		1.98		1.16

		1977		8		2.77		1.64

		1977		9		1.80		1.18

		1977		10		1.27		0.94

		1977		11		1.55		1.13

		1977		12		1.36		1.09

		1978		1		1.55		1.24

		1978		2		2.04		1.54

		1978		3		1.52		1.31

		1978		4		1.70		1.46

		1978		5		2.43		1.88

		1978		6		1.96		1.71

		1978		7		2.24		1.92

		1978		8		3.07		2.41

		1978		9		1.97		1.98

		1978		10		1.29		1.71

		1978		11		1.22		1.69

		1978		12		1.96		1.98

		1979		1		1.69		1.90

		1979		2		1.29		1.75

		1979		3		1.51		1.84

		1979		4		1.44		1.83

		1979		5		1.16		1.72

		1979		6		1.63		1.90

		1979		7		3.04		2.46

		1979		8		2.78		2.42

		1979		9		2.38		2.31

		1979		10		2.63		2.44

		1979		11		3.01		2.63

		1979		12		2.49		2.47

		1980		1		2.44		2.48

		1980		2		2.44		2.52

		1980		3		3.49		2.95

		1980		4		2.89		2.77

		1980		5		3.31		2.97

		1980		6		-0.08		-0.04

		1980		7		-1.14		-0.55

		1980		8		-1.38		-0.70

		1980		9		-2.15		-1.12

		1980		10		-2.23		-1.23

		1980		11		-2.39		-1.39

		1980		12		-2.42		-1.49

		1981		1		-2.20		-1.46

		1981		2		-2.32		-1.59

		1981		3		-2.32		-1.67

		1981		4		-3.11		-2.12

		1981		5		-2.25		-1.81

		1981		6		-3.00		-2.38

		1981		7		-2.47		-2.23

		1981		8		-2.71		-2.50

		1981		9		-3.35		-3.03

		1981		10		-1.76		-2.34

		1981		11		-1.61		-2.32

		1981		12		-1.48		-2.30

		1982		1		-1.43		-2.32

		1982		2		-1.39		-2.34

		1982		3		-1.51		-2.46

		1982		4		-1.65		-2.60

		1982		5		-1.93		-2.83

		1982		6		-1.89		-2.88

		1982		7		-1.82		-2.90

		1982		8		-2.39		-3.32

		1982		9		-2.24		-3.32

		1982		10		0.29		-3.11

		1982		11		1.16		-2.60

		1982		12		1.25		-2.45

		1983		1		1.08		-2.43

		1983		2		0.71		-2.55

		1983		3		1.73		-1.95

		1983		4		1.95		-1.71

		1983		5		3.11		-1.00

		1983		6		3.56		-0.59

		1983		7		-0.30		-0.77

		1983		8		-1.53		-1.54

		1983		9		-2.14		-2.00

		1983		10		-2.36		-2.23

		1983		11		0.79		-1.79

		1983		12		0.70		-1.76

		1984		1		0.63		-1.73

		1984		2		0.68		-1.64

		1984		3		0.73		-1.55

		1984		4		1.80		-0.95

		1984		5		1.33		-1.11

		1984		6		1.77		-0.80

		1984		7		-0.57		-1.14

		1984		8		-1.64		-1.82

		1984		9		-2.09		-2.18

		1984		10		-1.49		-1.94

		1984		11		-1.40		-1.94

		1984		12		-1.07		-1.81

		1985		1		-0.96		-1.78

		1985		2		-1.12		-1.91

		1985		3		-1.68		-2.29

		1985		4		-2.26		-2.72

		1985		5		-2.42		-2.92

		1985		6		-3.13		-3.46

		1985		7		-3.05		-3.55

		1985		8		-3.50		-3.96

		1985		9		0.73		0.37

		1985		10		0.69		0.38

		1985		11		1.17		0.65

		1985		12		1.44		0.83

		1986		1		1.03		0.65

		1986		2		1.90		1.12

		1986		3		1.45		0.94

		1986		4		2.14		1.35

		1986		5		1.78		1.23

		1986		6		2.07		1.45

		1986		7		-0.16		1.32

		1986		8		-1.12		0.68

		1986		9		0.49		0.91

		1986		10		0.69		1.02

		1986		11		-0.11		0.94

		1986		12		-0.25		0.83

		1987		1		-0.54		0.61

		1987		2		0.36		1.02

		1987		3		0.75		1.22

		1987		4		-0.54		0.86

		1987		5		2.23		1.96

		1987		6		1.66		1.71

		1987		7		1.20		1.50

		1987		8		1.53		1.70

		1987		9		1.50		1.73

		1987		10		1.06		1.52

		1987		11		1.03		1.53

		1987		12		1.17		1.62

		1988		1		1.27		1.70

		1988		2		0.93		1.54

		1988		3		0.62		1.38

		1988		4		-0.86		1.04

		1988		5		1.65		1.84

		1988		6		1.06		1.60

		1988		7		1.66		1.83

		1988		8		0.05		1.80

		1988		9		-0.26		-0.12

		1988		10		-0.83		-0.40

		1988		11		-1.10		-0.56

		1988		12		-1.10		-0.60

		1989		1		-1.34		-0.76

		1989		2		-1.18		-0.73

		1989		3		-1.31		-0.83

		1989		4		-2.03		-1.22

		1989		5		-2.64		-1.71

		1989		6		-3.91		-2.64

		1989		7		-5.28		-3.70

		1989		8		-5.13		-3.87
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Original and Self-Calibrated PDSI Values for Minden, NE
Jan 1884 - Jul 2002
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		1885		2		2.39		1.39																										-7				-7.5 to -7.0		-7		0		0.00%		0.63%		0.00%

		1885		3		2.50		1.49																										-6.5				-7 to -6.5		-6.5		0		0.00%		0.77%		0.00%

		1885		4		2.59		1.58																										-6				-6.5 to -6.0		-6		0		0.00%		2.04%		0.00%

		1885		5		2.80		1.74																										-5.5				-6.0 to -5.5		-5.5		0		0.00%		1.34%		0.00%

		1885		6		2.40		1.48																										-5				-5.5 to -5.0		-5		1		0.07%		1.20%		0.07%

		1885		7		2.07		1.27																										-4.5				-5.0 to -4.5		-4.5		11		0.77%		1.20%		0.77%

		1885		8		1.81		1.10																										-4				-4.5 to -4.0		-4		17		1.20%		2.81%		1.20%

		1885		9		1.59		0.97																										-3.5				-4.0 to -3.5		-3.5		39		2.74%		3.16%		2.74%

		1885		10		1.39		0.84																										-3				-3.5 to -3.0		-3		29		2.04%		4.15%		2.04%

		1885		11		1.22		0.74																										-2.5				-3.0 to -2.5		-2.5		60		4.22%		5.56%		4.22%

		1885		12		1.07		0.64																										-2				-2.5 to -2.0		-2		75		5.27%		5.84%		5.27%

		1886		1		2.31		1.49																										-1.5				-2.0 to -1.5		-1.5		113		7.95%		5.20%		7.95%

		1886		2		2.65		1.73																										-1				-1.5 to -1.0		-1		128		9.00%		6.05%		9.00%

		1886		3		3.83		2.55																										-0.5				-1.0 to -0.5		-0.5		139		9.77%		6.26%		9.77%

		1886		4		4.48		3.00																										0				-0.5 to 0.0		0		157		11.04%		7.45%		11.04%

		1886		5		4.10		2.74																										0.5				0.0 to 0.5		0.5		96		6.75%		3.23%		6.75%

		1886		6		4.53		3.04																										1				0.5 to 1.0		1		87		6.12%		3.94%		6.12%

		1886		7		4.15		2.79																										1.5				1.0 to 1.5		1.5		96		6.75%		3.52%		6.75%

		1886		8		4.26		2.87																										2				1.5 to 2.0		2		113		7.95%		5.77%		7.95%

		1886		9		4.84		3.27																										2.5				2.0 to 2.5		2.5		88		6.19%		5.41%		6.19%

		1886		10		4.49		3.04																										3				2.5 to 3.0		3		71		4.99%		6.19%		4.99%

		1886		11		4.75		3.22																										3.5				3.0 to 3.5		3.5		48		3.38%		4.36%		3.38%

		1886		12		4.69		3.18																										4				3.5 to 4.0		4		29		2.04%		3.87%		2.04%

		1887		1		4.46		3.03																										4.5				4.0 to 4.5		4.5		11		0.77%		2.88%		0.77%

		1887		2		4.58		3.11																										5				4.5 to 5.0		5		9		0.63%		2.60%		0.63%

		1887		3		4.00		2.71																										5.5				5.0 to 5.5		5.5		4		0.28%		1.34%		0.28%

		1887		4		4.64		3.15																										6				5.5 to 6.0		6		1		0.07%		1.55%		0.07%

		1887		5		4.13		2.80																										6.5				6.0 to 6.5		6.5		0		0.00%		0.49%		0.00%

		1887		6		3.28		2.20																										7				6.5 to 7.0		7		0		0.00%		0.49%		0.00%

		1887		7		2.93		1.97																										7.5				7.0 to 7.5		7.5		0		0.00%		0.28%		0.00%

		1887		8		3.41		2.30																										8				7.5 to 8.0		8		0		0.00%		0.28%		0.00%

		1887		9		4.25		2.88																										8.5				8.0 to 8.5		8.5		0		0.00%		0.00%		0.00%

		1887		10		3.49		2.34																										9				8.5 to 9.0		9		0		0.00%		0.07%		0.00%

		1887		11		3.35		2.25																										9.5				9.0 to 9.5		9.5		0		0.00%		0.00%		0.00%

		1887		12		3.15		2.12																										10				9.5 to 10.0		10		0		0.00%		0.00%		0.00%

		1888		1		2.87		1.93																										10.5				10.0 to 10.5		10.5		0		0.00%		0.00%		0.00%

		1888		2		2.65		1.79																														above 10.5		More		0		0.00%		0.00%		0.00%

		1888		3		3.77		2.55																																total		1422		100.00%

		1888		4		5.83		3.96

		1888		5		6.06		4.12

		1888		6		5.98		4.07

		1888		7		5.42		3.69

		1888		8		5.56		3.78

		1888		9		4.63		3.13

		1888		10		5.09		3.45

		1888		11		4.38		2.96

		1888		12		3.84		2.59

		1889		1		4.11		2.78

		1889		2		3.46		2.33

		1889		3		3.85		2.60

		1889		4		3.73		2.52

		1889		5		4.03		2.73

		1889		6		4.36		2.96

		1889		7		7.32		4.98

		1889		8		6.74		4.58

		1889		9		6.69		4.55

		1889		10		5.80		3.94

		1889		11		5.67		3.85

		1889		12		5.24		3.56

		1890		1		5.44		3.70

		1890		2		-0.04		-0.03

		1890		3		0.09		0.06

		1890		4		-0.08		-0.06

		1890		5		-0.65		-0.47

		1890		6		-0.31		-0.24

		1890		7		-0.58		-0.44

		1890		8		-0.92		-0.68

		1890		9		-1.39		-1.03

		1890		10		-1.76		-1.28

		1890		11		-1.51		-1.07

		1890		12		-1.75		-1.24

		1891		1		1.22		0.86

		1891		2		1.22		0.87

		1891		3		2.22		1.54

		1891		4		2.59		1.79

		1891		5		3.23		2.23

		1891		6		5.45		3.74

		1891		7		6.23		4.27

		1891		8		5.84		4.00

		1891		9		6.25		4.28

		1891		10		6.51		4.45

		1891		11		5.85		4.00

		1891		12		5.99		4.10

		1892		1		6.61		4.52

		1892		2		7.87		5.38

		1892		3		7.87		5.38

		1892		4		7.21		4.93

		1892		5		7.82		5.35

		1892		6		6.68		4.55

		1892		7		6.26		4.26

		1892		8		6.41		4.37

		1892		9		5.08		3.43

		1892		10		4.88		3.30

		1892		11		4.46		3.01

		1892		12		4.01		2.71

		1893		1		3.32		2.23

		1893		2		3.88		2.61

		1893		3		3.97		2.68

		1893		4		3.03		2.01

		1893		5		3.38		2.26

		1893		6		3.39		2.27

		1893		7		4.06		2.73

		1893		8		3.72		2.50

		1893		9		3.19		2.14

		1893		10		2.67		1.78

		1893		11		2.23		1.48

		1893		12		2.65		1.77

		1894		1		2.68		1.80

		1894		2		2.82		1.90

		1894		3		-0.32		-0.23

		1894		4		-0.78		-0.57

		1894		5		-1.47		-1.07

		1894		6		-0.98		-0.70

		1894		7		-1.60		-1.16

		1894		8		-2.63		-1.92

		1894		9		-2.67		-1.91

		1894		10		-2.87		-2.03

		1894		11		-3.15		-2.21

		1894		12		-2.89		-1.98

		1895		1		-2.81		-1.90

		1895		2		-2.15		-1.39

		1895		3		-2.79		-1.87

		1895		4		-2.96		-1.98

		1895		5		-2.71		-1.77

		1895		6		-2.76		-1.80

		1895		7		-2.61		-1.67

		1895		8		-2.40		-1.50

		1895		9		-3.04		-1.98

		1895		10		-3.18		-2.07

		1895		11		-2.90		-1.85

		1895		12		-2.84		-1.79

		1896		1		-2.56		-1.58

		1896		2		-2.84		-1.79

		1896		3		-0.01		-0.01

		1896		4		2.84		2.01

		1896		5		3.30		2.32

		1896		6		2.85		2.01

		1896		7		3.01		2.11

		1896		8		3.04		2.12

		1896		9		3.10		2.15

		1896		10		3.23		2.24

		1896		11		3.60		2.49

		1896		12		3.02		2.08

		1897		1		3.08		2.12

		1897		2		3.21		2.21

		1897		3		3.41		2.34

		1897		4		4.03		2.77

		1897		5		3.14		2.14

		1897		6		3.26		2.22

		1897		7		2.99		2.03

		1897		8		2.66		1.81

		1897		9		1.73		1.14

		1897		10		4.09		2.75

		1897		11		3.96		2.67

		1897		12		4.41		2.98

		1898		1		4.04		2.73

		1898		2		3.72		2.52

		1898		3		3.21		2.17

		1898		4		3.81		2.58

		1898		5		4.22		2.86

		1898		6		4.17		2.83

		1898		7		3.56		2.40

		1898		8		3.82		2.59

		1898		9		4.38		2.97

		1898		10		4.02		2.73

		1898		11		3.82		2.59

		1898		12		3.43		2.33

		1899		1		2.88		1.95

		1899		2		2.91		1.96

		1899		3		2.82		1.91

		1899		4		2.32		1.56

		1899		5		1.91		1.28

		1899		6		3.53		2.38

		1899		7		3.62		2.45

		1899		8		3.54		2.39

		1899		9		2.78		-0.29

		1899		10		2.06		-0.57

		1899		11		1.90		0.03

		1899		12		2.02		0.24

		1900		1		1.54		0.02

		1900		2		1.94		0.40

		1900		3		1.83		0.42

		1900		4		2.32		0.84

		1900		5		2.22		0.85

		1900		6		1.52		-0.34

		1900		7		1.04		-0.55

		1900		8		0.76		-0.62

		1900		9		1.28		0.42

		1900		10		1.92		0.91

		1900		11		1.79		0.86

		1900		12		1.74		0.86

		1901		1		1.49		0.72

		1901		2		1.96		1.08

		1901		3		2.44		1.43

		1901		4		2.93		1.79

		1901		5		1.92		-0.52

		1901		6		1.71		-0.47

		1901		7		0.87		-0.91

		1901		8		0.79		0.01

		1901		9		2.74		1.45

		1901		10		2.48		0.02

		1901		11		2.25		0.03

		1901		12		1.85		-0.12

		1902		1		1.82		0.11

		1902		2		1.62		0.09

		1902		3		1.69		0.24

		1902		4		0.96		-0.40

		1902		5		2.33		1.00

		1902		6		3.17		1.63

		1902		7		4.59		2.66

		1902		8		4.64		2.74

		1902		9		5.70		3.51

		1902		10		6.08		3.81

		1902		11		5.38		3.36

		1902		12		5.41		3.41

		1903		1		4.97		3.14

		1903		2		5.88		3.79

		1903		3		5.52		3.57

		1903		4		5.00		3.23

		1903		5		6.62		4.36

		1903		6		5.97		3.93

		1903		7		7.27		4.83

		1903		8		8.92		5.97

		1903		9		7.85		5.24

		1903		10		7.43		4.97

		1903		11		6.88		4.61

		1903		12		6.07		4.06

		1904		1		5.30		3.54

		1904		2		4.64		3.09

		1904		3		3.91		2.59

		1904		4		3.59		2.38

		1904		5		2.97		1.95

		1904		6		3.67		2.44

		1904		7		3.97		2.65

		1904		8		3.96		2.65

		1904		9		3.47		2.32

		1904		10		4.64		3.12

		1904		11		3.95		2.64

		1904		12		3.47		2.32

		1905		1		3.63		2.43

		1905		2		3.66		2.46

		1905		3		3.16		2.12

		1905		4		3.75		2.52

		1905		5		4.82		3.26

		1905		6		4.87		3.29

		1905		7		5.80		3.93

		1905		8		5.58		3.78

		1905		9		5.93		4.03

		1905		10		5.24		3.55

		1905		11		5.70		3.87

		1905		12		5.05		3.43

		1906		1		4.69		3.18

		1906		2		4.53		3.08

		1906		3		4.64		3.15

		1906		4		5.09		3.47

		1906		5		-0.80		-0.58

		1906		6		-0.94		-0.69

		1906		7		-0.67		-0.50

		1906		8		-0.54		-0.40

		1906		9		-0.70		-0.52

		1906		10		0.76		0.52

		1906		11		0.60		0.41

		1906		12		0.75		0.51

		1907		1		0.68		0.46

		1907		2		-0.02		-0.01

		1907		3		-0.41		-0.30

		1907		4		-0.34		-0.25

		1907		5		-0.47		-0.34

		1907		6		-0.13		-0.11

		1907		7		-0.32		-0.25

		1907		8		-0.76		-0.57

		1907		9		-0.78		-0.57

		1907		10		-1.09		-0.80

		1907		11		-1.40		-1.01

		1907		12		0.08		0.06

		1908		1		-0.10		-0.08

		1908		2		0.50		0.36

		1908		3		-0.23		-0.50

		1908		4		-1.18		-1.17

		1908		5		-1.41		-1.30

		1908		6		0.60		0.43

		1908		7		1.22		0.86

		1908		8		2.95		2.03

		1908		9		2.24		1.53

		1908		10		3.27		2.23

		1908		11		3.17		2.16

		1908		12		2.67		1.81

		1909		1		2.33		1.58

		1909		2		2.70		1.83

		1909		3		2.73		1.85

		1909		4		2.28		1.54

		1909		5		1.81		1.21

		1909		6		1.35		0.89

		1909		7		1.58		1.05

		1909		8		1.00		0.64

		1909		9		1.31		0.85

		1909		10		1.93		1.27

		1909		11		2.53		1.69

		1909		12		3.09		2.08

		1910		1		3.14		2.11

		1910		2		-0.20		-0.14

		1910		3		-1.00		-0.73

		1910		4		-1.41		-1.03

		1910		5		-1.59		-1.15

		1910		6		-1.45		-1.02

		1910		7		-1.87		-1.32

		1910		8		-1.26		-0.86

		1910		9		-1.41		-0.96

		1910		10		-1.25		-0.83

		1910		11		-1.48		-0.99

		1910		12		-1.43		-0.95

		1911		1		-1.45		-0.96

		1911		2		-1.54		-1.02

		1911		3		-2.11		-1.44

		1911		4		-2.27		-1.54

		1911		5		-2.98		-2.07

		1911		6		-4.12		-2.91

		1911		7		-4.32		-3.01

		1911		8		-2.73		0.81

		1911		9		-2.40		0.74

		1911		10		-2.05		0.72

		1911		11		-2.17		0.38

		1911		12		-1.55		0.61

		1912		1		-1.36		0.55

		1912		2		-1.24		0.47

		1912		3		-0.76		0.66

		1912		4		-0.84		-0.12

		1912		5		-1.91		-0.95

		1912		6		-1.96		-1.02

		1912		7		-1.87		-0.97

		1912		8		-2.24		-1.28

		1912		9		-2.48		-1.47

		1912		10		-2.43		-1.44

		1912		11		-2.32		-1.36

		1912		12		-2.43		-1.46

		1913		1		-2.47		-1.49

		1913		2		-2.18		-1.28

		1913		3		-2.10		-1.23

		1913		4		-1.39		-0.72

		1913		5		-2.33		-1.45

		1913		6		-2.89		-1.88

		1913		7		-3.82		-2.57

		1913		8		-4.94		-3.40

		1913		9		-4.49		-3.01

		1913		10		-4.72		-3.15

		1913		11		-4.60		-3.03

		1913		12		-1.65		-0.89

		1914		1		-1.69		-0.93

		1914		2		-1.55		-0.84

		1914		3		-1.84		-1.07

		1914		4		-2.10		-1.28

		1914		5		-2.75		-1.78

		1914		6		-3.11		-2.04

		1914		7		-2.64		-1.68

		1914		8		-2.85		-1.83

		1914		9		-3.38		-2.22

		1914		10		-3.37		-2.20

		1914		11		-3.85		-2.55

		1914		12		0.10		0.07

		1915		1		0.06		0.04

		1915		2		0.77		0.54

		1915		3		1.07		0.74

		1915		4		0.90		0.61

		1915		5		1.52		1.03

		1915		6		3.04		2.07

		1915		7		4.06		2.77

		1915		8		5.40		3.68

		1915		9		5.78		3.94

		1915		10		4.99		3.39

		1915		11		4.44		3.02

		1915		12		4.19		2.85

		1916		1		3.90		2.65

		1916		2		3.61		2.46

		1916		3		3.09		2.10

		1916		4		3.54		2.41

		1916		5		3.23		2.19

		1916		6		3.40		2.31

		1916		7		2.73		1.84

		1916		8		4.02		2.72

		1916		9		-0.34		-0.25

		1916		10		-0.48		-0.35

		1916		11		-0.78		-0.57

		1916		12		-0.62		-0.46

		1917		1		-0.56		-0.41

		1917		2		-0.83		-0.61

		1917		3		-0.87		-0.64

		1917		4		0.04		-0.54

		1917		5		0.72		-0.02

		1917		6		-0.40		-0.31

		1917		7		-1.08		-0.80

		1917		8		-1.57		-1.16

		1917		9		1.10		0.78

		1917		10		-0.22		-0.16

		1917		11		-0.02		-0.02

		1917		12		-0.30		-0.23

		1918		1		-0.19		-0.15

		1918		2		-0.34		-0.26

		1918		3		-0.87		-0.64

		1918		4		-0.67		0.08

		1918		5		-1.42		-0.60

		1918		6		-2.15		-1.19

		1918		7		-2.03		-1.12

		1918		8		-2.32		-1.36

		1918		9		-2.65		-1.62

		1918		10		0.06		0.04

		1918		11		-0.09		-0.07

		1918		12		1.19		0.85

		1919		1		0.73		-0.25

		1919		2		1.80		0.78

		1919		3		1.51		0.63

		1919		4		2.37		1.25

		1919		5		1.82		0.90

		1919		6		2.51		1.41

		1919		7		3.33		2.00

		1919		8		2.82		1.67

		1919		9		2.65		1.58

		1919		10		2.78		1.69

		1919		11		4.06		2.59

		1919		12		3.86		2.47

		1920		1		3.41		2.18

		1920		2		3.19		2.04

		1920		3		2.73		1.74

		1920		4		3.86		2.52

		1920		5		3.60		2.36

		1920		6		2.96		1.92

		1920		7		2.83		1.84

		1920		8		3.19		2.09

		1920		9		2.87		1.88

		1920		10		2.97		1.96

		1920		11		2.89		1.91

		1920		12		2.78		1.84

		1921		1		2.67		1.77

		1921		2		2.24		1.48

		1921		3		1.55		0.99

		1921		4		1.81		1.18

		1921		5		2.25		1.48

		1921		6		-0.57		-0.42

		1921		7		-0.92		-0.67

		1921		8		-1.39		-1.01

		1921		9		-1.58		-1.14

		1921		10		-2.26		-1.63

		1921		11		-2.48		-1.78

		1921		12		-2.63		-1.86

		1922		1		-2.58		-1.79

		1922		2		-2.84		-1.96

		1922		3		-2.49		-1.67

		1922		4		-2.16		-1.41

		1922		5		-1.73		-1.08

		1922		6		-2.41		-1.60

		1922		7		-2.12		-1.37

		1922		8		-3.25		-2.21

		1922		9		-4.03		-2.78

		1922		10		-4.18		-2.86

		1922		11		-3.82		-2.55

		1922		12		-3.93		-2.61

		1923		1		-3.99		-2.63

		1923		2		-4.11		-2.70

		1923		3		-4.05		-2.63

		1923		4		0.50		0.36

		1923		5		1.94		1.37

		1923		6		1.90		1.30

		1923		7		1.39		-0.22

		1923		8		1.08		-0.33

		1923		9		1.56		0.40

		1923		10		1.49		0.43

		1923		11		-0.35		-0.26

		1923		12		-0.69		-0.50

		1924		1		-0.83		-0.60

		1924		2		-1.12		-0.81

		1924		3		-0.66		0.24

		1924		4		-1.53		-0.68

		1924		5		-1.70		-0.85

		1924		6		-2.49		-1.47

		1924		7		-1.66		-0.88

		1924		8		-1.94		-1.11

		1924		9		-1.56		-0.84

		1924		10		-1.94		-1.15

		1924		11		-2.42		-1.51

		1924		12		-1.10		-0.56

		1925		1		-1.34		-0.76

		1925		2		-1.60		-0.97

		1925		3		-2.22		-1.44

		1925		4		-1.77		-1.10

		1925		5		-1.90		-1.20

		1925		6		-2.20		-1.43

		1925		7		-2.84		-1.90

		1925		8		-3.03		-2.03

		1925		9		-2.65		-1.72

		1925		10		-2.08		-1.29

		1925		11		-2.41		-1.54

		1925		12		-2.40		-1.53

		1926		1		-1.97		-1.20

		1926		2		-2.17		-1.36

		1926		3		-2.44		-1.56

		1926		4		-3.20		-2.13

		1926		5		-3.80		-2.57

		1926		6		-4.35		-2.96

		1926		7		-4.69		-3.18

		1926		8		-4.17		-2.75

		1926		9		-4.04		-2.63

		1926		10		-4.30		-2.81

		1926		11		-3.92		-2.50

		1926		12		-3.67		-2.30

		1927		1		-3.67		-2.29

		1927		2		-3.44		-2.11

		1927		3		-2.92		-1.73

		1927		4		-2.17		-1.19

		1927		5		-2.64		-1.56

		1927		6		-2.52		-1.48

		1927		7		-2.86		-1.75

		1927		8		-2.57		-1.53

		1927		9		-2.76		-1.68

		1927		10		-3.22		-2.03

		1927		11		-3.38		-2.15

		1927		12		-3.53		-2.26

		1928		1		-3.54		-2.25

		1928		2		-3.01		-1.85

		1928		3		-3.11		-1.92

		1928		4		-3.75		-2.41

		1928		5		-3.74		-2.39

		1928		6		-2.89		-1.76

		1928		7		-2.79		-1.68

		1928		8		-3.74		-2.41

		1928		9		-3.87		-2.50

		1928		10		-2.78		-1.69

		1928		11		-1.68		-0.90

		1928		12		-1.88		-1.07

		1929		1		-2.04		-1.20

		1929		2		-1.72		-0.97

		1929		3		-2.34		-1.45

		1929		4		-2.80		-1.80

		1929		5		-3.22		-2.11

		1929		6		-3.65		-2.42

		1929		7		-4.25		-2.86

		1929		8		-5.25		-3.59

		1929		9		-4.93		-3.30

		1929		10		-3.92		-2.53

		1929		11		-3.47		-2.17

		1929		12		-3.57		-2.25

		1930		1		-3.49		-2.18

		1930		2		-3.74		-2.36

		1930		3		-4.27		-2.76

		1930		4		0.51		0.36

		1930		5		0.66		0.46

		1930		6		0.97		0.67

		1930		7		-0.97		-0.74

		1930		8		0.32		0.23

		1930		9		0.11		0.07

		1930		10		1.41		0.99

		1930		11		2.12		1.46

		1930		12		-0.14		-0.10

		1931		1		-0.41		-0.30

		1931		2		-0.45		-0.33

		1931		3		-0.28		-0.21

		1931		4		-0.34		-0.25

		1931		5		-0.63		-0.47

		1931		6		-1.72		-1.26

		1931		7		-2.51		-1.84

		1931		8		-2.17		-1.54

		1931		9		-2.07		-1.44

		1931		10		-2.42		-1.69

		1931		11		-1.43		0.53

		1931		12		-1.53		0.27

		1932		1		-0.93		0.55

		1932		2		-0.70		0.58

		1932		3		-1.14		-0.38

		1932		4		-1.77		-0.88

		1932		5		-2.56		-1.51

		1932		6		-2.57		-1.52

		1932		7		-2.57		-1.53

		1932		8		-2.86		-1.76

		1932		9		-2.85		-1.76

		1932		10		-3.02		-1.88

		1932		11		-3.12		-1.96

		1932		12		-3.00		-1.86

		1933		1		-3.16		-1.98

		1933		2		-3.41		-2.17

		1933		3		-3.51		-2.24

		1933		4		-2.39		-1.41

		1933		5		-2.02		-1.14

		1933		6		-3.33		-2.15

		1933		7		-3.61		-2.35

		1933		8		-3.38		-2.17

		1933		9		-2.98		-1.85

		1933		10		-3.50		-2.24

		1933		11		-3.44		-2.19

		1933		12		-3.02		-1.86

		1934		1		-3.14		-1.96

		1934		2		-2.64		-1.58

		1934		3		-3.21		-2.02

		1934		4		-4.09		-2.69

		1934		5		-5.34		-3.61

		1934		6		-6.00		-4.08

		1934		7		-7.02		-4.80

		1934		8		-7.55		-5.15

		1934		9		-7.19		-4.81

		1934		10		-7.08		-4.68

		1934		11		-6.04		-3.86

		1934		12		-5.57		-3.49

		1935		1		-5.38		-3.34

		1935		2		-5.48		-3.41

		1935		3		-6.02		-3.81

		1935		4		-5.43		-3.35

		1935		5		-4.31		-2.53

		1935		6		-3.88		-2.22

		1935		7		-4.98		-3.08

		1935		8		-4.35		-2.61

		1935		9		-4.50		-2.73

		1935		10		-4.55		-2.77

		1935		11		-3.84		-2.25

		1935		12		-3.92		-2.32

		1936		1		-3.81		-2.25

		1936		2		-3.74		-2.21

		1936		3		-4.18		-2.56

		1936		4		-4.57		-2.86

		1936		5		-4.25		-2.61

		1936		6		-4.86		-3.08

		1936		7		-6.22		-4.10

		1936		8		-6.77		-4.48

		1936		9		-6.97		-4.60

		1936		10		-6.91		-4.51

		1936		11		-6.87		-4.45

		1936		12		-6.32		-4.00

		1937		1		-6.02		-3.76

		1937		2		-6.03		-3.76

		1937		3		-5.92		-3.68

		1937		4		-6.10		-3.81

		1937		5		-5.85		-3.61

		1937		6		-5.82		-3.59

		1937		7		-6.10		-3.80

		1937		8		-6.62		-4.19

		1937		9		-6.96		-4.43

		1937		10		-6.43		-4.02

		1937		11		-6.30		-3.90

		1937		12		-6.17		-3.81

		1938		1		-5.85		-3.56

		1938		2		-5.73		-3.48

		1938		3		-5.93		-3.64

		1938		4		-5.64		-3.42

		1938		5		-5.23		-3.11

		1938		6		-5.34		-3.21

		1938		7		-5.74		-3.52

		1938		8		-5.90		-3.65

		1938		9		-6.09		-3.79

		1938		10		-6.59		-4.17

		1938		11		-6.59		-4.15

		1938		12		-6.49		-4.07

		1939		1		-6.15		-3.80

		1939		2		-6.16		-3.81

		1939		3		-6.27		-3.89

		1939		4		-5.97		-3.66

		1939		5		-6.09		-3.75

		1939		6		-5.77		-3.51

		1939		7		-6.26		-3.89

		1939		8		-6.18		-3.82

		1939		9		-6.92		-4.38

		1939		10		-7.13		-4.52

		1939		11		-7.19		-4.56

		1939		12		-6.35		-3.91

		1940		1		-6.18		-3.78

		1940		2		-5.95		-3.60

		1940		3		-5.27		-3.10

		1940		4		-5.38		-3.20

		1940		5		-5.61		-3.39

		1940		6		-6.53		-4.10

		1940		7		-7.14		-4.56

		1940		8		-7.24		-4.62

		1940		9		-7.49		-4.78

		1940		10		-7.17		-4.52

		1940		11		-6.53		-4.02

		1940		12		-6.22		-3.78

		1941		1		-5.44		-3.21

		1941		2		-5.12		-2.98

		1941		3		-5.23		-3.09

		1941		4		-4.27		-2.40

		1941		5		-4.91		-2.91

		1941		6		-3.14		-1.65

		1941		7		-3.21		-1.73

		1941		8		-3.77		-2.19

		1941		9		-3.23		-1.81

		1941		10		-3.24		-1.83

		1941		11		-3.08		-1.73

		1941		12		-2.70		-1.47

		1942		1		-2.40		-1.27

		1942		2		-2.25		-1.18

		1942		3		-1.99		-1.01

		1942		4		-2.09		-1.11

		1942		5		-2.38		-1.36

		1942		6		1.52		1.08

		1942		7		0.82		-0.39

		1942		8		0.53		-0.50

		1942		9		1.10		0.00

		1942		10		-0.65		-0.47

		1942		11		-1.00		-0.73

		1942		12		-0.64		0.18

		1943		1		-0.93		-0.26

		1943		2		-1.36		-0.62

		1943		3		-1.62		-0.85

		1943		4		-2.15		-1.27

		1943		5		-2.71		-1.70

		1943		6		-2.99		-1.91

		1943		7		-2.73		-1.71

		1943		8		-3.40		-2.21

		1943		9		-4.10		-2.73

		1943		10		-4.26		-2.82

		1943		11		-4.31		-2.83

		1943		12		-4.34		-2.84

		1944		1		0.54		0.38

		1944		2		0.32		0.21

		1944		3		0.50		0.34

		1944		4		2.50		1.74

		1944		5		2.91		2.02

		1944		6		2.59		1.80

		1944		7		3.36		2.32

		1944		8		3.26		2.25

		1944		9		2.90		2.00

		1944		10		2.61		1.80

		1944		11		2.74		1.89

		1944		12		2.28		1.57

		1945		1		2.15		1.47

		1945		2		1.81		1.24

		1945		3		1.11		0.73

		1945		4		1.26		0.84

		1945		5		1.25		0.83

		1945		6		2.08		1.40

		1945		7		2.02		1.37

		1945		8		1.60		1.07

		1945		9		1.99		1.33

		1945		10		-0.43		-0.32

		1945		11		-0.85		-0.62

		1945		12		-0.42		0.25

		1946		1		-0.45		-0.06

		1946		2		-0.85		-0.38

		1946		3		-0.73		-0.32

		1946		4		-1.81		-1.13

		1946		5		0.51		0.36

		1946		6		0.06		0.01

		1946		7		0.83		0.56

		1946		8		0.78		0.02

		1946		9		2.58		1.31

		1946		10		4.85		2.90

		1946		11		5.50		3.38

		1946		12		4.95		3.05

		1947		1		4.90		3.05

		1947		2		4.40		2.74

		1947		3		4.24		2.66

		1947		4		4.22		2.67

		1947		5		3.71		2.34

		1947		6		4.27		2.74

		1947		7		4.28		2.77

		1947		8		-0.51		-0.37

		1947		9		-0.89		-0.65

		1947		10		-1.00		-0.73

		1947		11		-0.64		-0.48

		1947		12		-0.42		-0.33

		1948		1		-0.48		-0.37

		1948		2		-0.35		-0.28

		1948		3		-0.29		-0.23

		1948		4		-1.16		-0.87

		1948		5		-1.32		-0.97

		1948		6		-1.20		-0.86

		1948		7		-1.35		-0.95

		1948		8		-1.95		-1.40

		1948		9		-2.33		-1.66

		1948		10		-2.84		-2.02

		1948		11		0.21		0.15

		1948		12		0.52		0.36

		1949		1		0.67		0.46

		1949		2		0.44		0.28

		1949		3		0.94		0.64

		1949		4		1.01		0.68

		1949		5		1.82		1.23

		1949		6		2.53		1.72

		1949		7		-0.01		-0.01

		1949		8		-0.36		-0.26

		1949		9		-0.46		-0.34

		1949		10		-0.70		-0.51

		1949		11		-1.34		-0.98

		1949		12		-1.58		-1.14

		1950		1		-0.03		-0.02

		1950		2		0.39		0.28

		1950		3		0.24		0.16

		1950		4		0.20		0.13

		1950		5		2.50		1.70

		1950		6		1.51		0.99

		1950		7		1.96		1.30

		1950		8		2.03		1.35

		1950		9		3.35		2.25

		1950		10		2.93		1.97

		1950		11		2.69		1.81

		1950		12		2.21		1.47

		1951		1		2.10		1.40

		1951		2		2.58		1.73

		1951		3		2.56		1.72

		1951		4		2.97		2.00

		1951		5		3.18		2.15

		1951		6		4.95		3.36

		1951		7		5.05		3.43

		1951		8		5.33		3.62

		1951		9		5.64		3.83

		1951		10		5.54		3.77

		1951		11		4.90		3.33

		1951		12		4.53		3.08

		1952		1		4.03		2.74

		1952		2		4.09		2.78

		1952		3		3.88		2.64

		1952		4		3.46		2.35

		1952		5		3.37		2.29

		1952		6		-0.32		-0.23

		1952		7		-0.16		-0.12

		1952		8		-0.49		-0.36

		1952		9		-1.21		-0.89

		1952		10		-1.75		-1.28

		1952		11		-1.64		-1.17

		1952		12		-1.26		-0.88

		1953		1		-1.08		-0.73

		1953		2		-1.14		-0.76

		1953		3		-1.06		-0.70

		1953		4		-0.94		-0.60

		1953		5		-1.31		-0.88

		1953		6		-1.49		-1.00

		1953		7		-2.13		-1.48

		1953		8		-2.18		-1.50

		1953		9		-2.73		-1.90

		1953		10		-3.17		-2.20

		1953		11		-2.45		-1.64

		1953		12		-2.07		-1.35

		1954		1		-2.16		-1.40

		1954		2		-2.31		-1.51

		1954		3		-2.63		-1.74

		1954		4		-3.46		-2.36

		1954		5		-3.13		-2.08

		1954		6		-3.75		-2.53

		1954		7		-4.35		-2.96

		1954		8		-2.86		-1.84

		1954		9		-3.39		-2.24

		1954		10		-2.88		-1.84

		1954		11		-3.32		-2.17

		1954		12		-3.40		-2.21

		1955		1		-2.86		-1.80

		1955		2		-2.52		-1.53

		1955		3		-2.79		-1.74

		1955		4		-3.73		-2.46

		1955		5		-4.33		-2.89

		1955		6		-3.62		-2.34

		1955		7		-4.26		-2.81

		1955		8		-5.18		-3.48

		1955		9		-4.49		-2.93

		1955		10		-4.90		-3.22

		1955		11		-4.94		-3.22

		1955		12		-4.65		-2.99

		1956		1		-4.23		-2.65

		1956		2		-4.14		-2.57

		1956		3		-4.30		-2.69

		1956		4		-4.15		-2.58

		1956		5		-4.98		-3.20

		1956		6		-4.96		-3.17

		1956		7		-5.24		-3.37

		1956		8		-5.73		-3.73

		1956		9		-6.11		-3.99

		1956		10		-6.15		-3.99

		1956		11		-6.10		-3.93

		1956		12		-5.97		-3.81

		1957		1		-5.76		-3.63

		1957		2		-5.81		-3.66

		1957		3		-5.27		-0.04

		1957		4		0.54		0.38

		1957		5		0.85		0.60

		1957		6		2.35		1.65

		1957		7		1.41		0.96

		1957		8		1.73		1.18

		1957		9		1.70		1.16

		1957		10		1.70		1.16

		1957		11		1.42		0.96

		1957		12		1.09		0.73

		1958		1		0.98		0.66

		1958		2		1.66		1.12

		1958		3		2.42		1.64

		1958		4		2.19		1.49

		1958		5		1.98		1.34

		1958		6		1.12		0.73

		1958		7		1.43		0.95

		1958		8		3.11		2.09

		1958		9		-0.60		-0.44

		1958		10		-1.18		-0.86

		1958		11		-1.33		-0.97

		1958		12		-1.44		-1.04

		1959		1		-1.31		-0.01

		1959		2		0.03		0.02

		1959		3		1.79		1.27

		1959		4		1.79		1.27

		1959		5		2.07		1.45

		1959		6		1.64		1.14

		1959		7		1.90		1.32

		1959		8		2.00		1.39

		1959		9		2.46		1.70

		1959		10		2.67		1.84

		1959		11		2.14		1.46

		1959		12		1.62		1.09

		1960		1		2.15		1.46

		1960		2		2.68		1.82

		1960		3		2.76		1.87

		1960		4		2.90		1.97

		1960		5		3.56		2.42

		1960		6		5.10		3.47

		1960		7		4.77		3.25

		1960		8		4.34		2.96

		1960		9		4.23		2.88

		1960		10		3.78		2.58

		1960		11		3.08		2.08

		1960		12		2.53		1.70

		1961		1		1.98		1.31

		1961		2		1.55		1.01

		1961		3		1.52		0.99

		1961		4		1.41		0.93

		1961		5		2.64		1.77

		1961		6		2.18		1.45

		1961		7		1.82		1.20

		1961		8		2.46		1.64

		1961		9		2.34		1.56

		1961		10		1.68		1.10

		1961		11		1.54		1.01

		1961		12		1.76		1.16

		1962		1		1.38		0.89

		1962		2		1.78		1.17

		1962		3		2.10		1.40

		1962		4		1.16		0.72

		1962		5		1.27		0.80

		1962		6		1.47		0.95

		1962		7		2.52		1.67

		1962		8		2.81		1.88

		1962		9		2.69		1.80

		1962		10		2.57		1.72

		1962		11		-0.40		-0.29

		1962		12		-0.15		-0.12

		1963		1		-0.13		-0.11

		1963		2		-0.41		-0.31

		1963		3		-0.38		-0.28

		1963		4		-0.74		-0.55

		1963		5		-1.87		-1.40

		1963		6		-2.43		-1.79

		1963		7		-3.01		-2.19

		1963		8		-3.29		-2.36

		1963		9		-2.19		-1.52

		1963		10		-2.59		-1.80

		1963		11		-3.04		-2.13

		1963		12		-3.08		-2.12

		1964		1		-3.21		-2.19

		1964		2		-3.00		-2.00

		1964		3		-2.84		-1.86

		1964		4		-3.03		-1.99

		1964		5		-4.33		-2.96

		1964		6		-3.86		-2.57

		1964		7		-3.59		-2.34

		1964		8		-3.43		-2.20

		1964		9		-3.32		-2.11

		1964		10		-3.69		-2.38

		1964		11		-3.95		-2.56

		1964		12		-4.08		-2.65

		1965		1		0.14		0.10

		1965		2		0.28		0.20

		1965		3		0.45		0.31

		1965		4		0.20		0.12

		1965		5		0.80		0.54

		1965		6		1.06		0.72

		1965		7		2.62		1.78

		1965		8		2.48		1.69

		1965		9		4.99		3.40

		1965		10		4.74		3.23

		1965		11		4.03		2.74

		1965		12		3.79		2.57

		1966		1		3.49		2.37

		1966		2		3.51		2.39

		1966		3		-0.15		-0.11

		1966		4		-0.32		-0.24

		1966		5		-1.23		-0.90

		1966		6		-0.39		-0.32

		1966		7		-0.08		-0.10

		1966		8		-0.16		-0.16

		1966		9		-0.75		-0.59

		1966		10		-1.11		-0.84

		1966		11		-1.45		-1.08

		1966		12		-1.29		-0.93

		1967		1		-1.50		-1.08

		1967		2		-1.80		-1.29

		1967		3		-2.51		-1.81

		1967		4		-2.86		-2.04

		1967		5		0.13		0.09

		1967		6		4.02		2.85

		1967		7		-0.02		-0.01

		1967		8		-0.70		-0.51

		1967		9		-0.18		-0.15

		1967		10		-0.39		-0.30

		1967		11		-0.61		-0.46

		1967		12		-0.75		-0.57

		1968		1		-0.94		-0.70

		1968		2		-0.95		-0.71

		1968		3		-1.68		-1.25

		1968		4		0.08		0.06

		1968		5		-0.18		-0.14

		1968		6		0.16		0.11

		1968		7		0.28		0.19

		1968		8		0.78		0.55

		1968		9		-0.27		0.30

		1968		10		0.60		0.68

		1968		11		-0.19		-0.14

		1968		12		0.26		0.18

		1969		1		0.34		0.23

		1969		2		0.31		0.21

		1969		3		-0.39		-0.28

		1969		4		-1.14		-0.83

		1969		5		0.31		0.22

		1969		6		0.76		0.52

		1969		7		-0.39		-0.29

		1969		8		0.27		0.18

		1969		9		0.82		0.56

		1969		10		1.92		1.31

		1969		11		-0.38		-0.28

		1969		12		-0.33		-0.24

		1970		1		-0.55		-0.40

		1970		2		-0.78		-0.57

		1970		3		-0.97		-0.70

		1970		4		0.24		0.17

		1970		5		0.32		0.22

		1970		6		-0.83		-0.60

		1970		7		-1.34		-0.98

		1970		8		-1.83		-1.34

		1970		9		0.66		0.47

		1970		10		-0.08		-0.06

		1970		11		-0.34		-0.26

		1970		12		-0.74		-0.55

		1971		1		-0.68		-0.50

		1971		2		0.70		0.49

		1971		3		-0.24		-0.17

		1971		4		-0.91		-0.67

		1971		5		-1.05		-0.76

		1971		6		-1.75		-1.28

		1971		7		-0.82		-0.58

		1971		8		-1.44		-1.05

		1971		9		-1.91		-1.38

		1971		10		-1.82		-1.29

		1971		11		-1.44		-0.99

		1971		12		-1.65		-1.13

		1972		1		-1.82		-1.25

		1972		2		-2.04		-1.40

		1972		3		-2.61		-1.82

		1972		4		-2.73		-1.88

		1972		5		0.90		0.64

		1972		6		-0.45		-0.35

		1972		7		-0.44		-0.32

		1972		8		-0.04		-0.03

		1972		9		-0.27		-0.21

		1972		10		-0.59		-0.45

		1972		11		0.37		0.26

		1972		12		0.96		0.68

		1973		1		0.00		0.00

		1973		2		-0.26		-0.19

		1973		3		1.09		0.75

		1973		4		1.24		0.85

		1973		5		-0.07		-0.05

		1973		6		-0.73		-0.54

		1973		7		-0.74		-0.53

		1973		8		-1.50		-1.10

		1973		9		2.67		1.89

		1973		10		3.33		2.34

		1973		11		3.78		2.64

		1973		12		4.23		2.94

		1974		1		3.85		0.04

		1974		2		-0.17		-0.12

		1974		3		-0.46		-0.34

		1974		4		-0.79		-0.58

		1974		5		-1.25		-0.92

		1974		6		-1.35		-0.99

		1974		7		-1.89		-1.39

		1974		8		-2.50		-1.82

		1974		9		-3.06		-2.21

		1974		10		-2.69		-1.89

		1974		11		-2.82		-1.96

		1974		12		-2.52		-1.71

		1975		1		-2.37		-1.57

		1975		2		-2.47		-1.63

		1975		3		-2.61		-1.73

		1975		4		-2.17		-1.39

		1975		5		-2.62		-1.72

		1975		6		-1.33		-0.78

		1975		7		-1.69		-1.06

		1975		8		-2.01		-1.30

		1975		9		-2.26		-1.48

		1975		10		-2.88		-1.94

		1975		11		-1.34		0.88

		1975		12		-1.48		-0.21

		1976		1		-1.46		-0.28

		1976		2		-1.56		-0.44

		1976		3		-1.33		-0.33

		1976		4		-0.98		-0.14

		1976		5		-1.12		-0.30

		1976		6		-1.55		-0.67

		1976		7		-2.34		-1.31

		1976		8		-3.45		-2.17

		1976		9		-3.18		-1.96

		1976		10		-3.27		-2.03

		1976		11		-3.40		-2.12

		1976		12		-3.56		-2.24

		1977		1		-3.39		-2.11

		1977		2		-3.66		-2.31

		1977		3		-2.90		-1.74

		1977		4		-2.38		-1.37

		1977		5		-1.96		-1.07

		1977		6		-2.41		-1.43

		1977		7		-2.78		-1.72

		1977		8		-0.72		1.26

		1977		9		-1.07		-0.31

		1977		10		-1.17		-0.43

		1977		11		-1.18		-0.49

		1977		12		-1.34		-0.64

		1978		1		-1.43		-0.73

		1978		2		-1.22		-0.60

		1978		3		-1.56		-0.87

		1978		4		-0.77		0.45

		1978		5		-1.28		-0.43

		1978		6		-2.46		-1.35

		1978		7		-2.25		-1.21

		1978		8		-1.93		-0.99

		1978		9		-2.27		-1.28

		1978		10		-2.44		-1.42

		1978		11		-2.17		-1.23

		1978		12		-2.22		-1.28

		1979		1		-1.99		-1.12

		1979		2		-2.17		-1.26

		1979		3		1.61		1.14

		1979		4		1.76		1.24

		1979		5		2.25		1.57

		1979		6		2.00		1.40

		1979		7		2.74		1.90

		1979		8		2.59		1.80

		1979		9		1.86		1.27

		1979		10		2.30		1.57

		1979		11		2.29		1.57

		1979		12		2.08		1.42

		1980		1		1.94		1.32

		1980		2		1.76		1.20

		1980		3		2.67		1.82

		1980		4		2.53		1.73

		1980		5		-0.33		-0.24

		1980		6		-0.29		-0.21

		1980		7		-0.55		-0.40

		1980		8		-0.12		-0.11

		1980		9		-0.66		-0.50

		1980		10		-0.77		-0.58

		1980		11		-1.28		-0.96

		1980		12		-1.46		-1.07

		1981		1		-1.69		-1.22

		1981		2		-1.93		-1.38

		1981		3		-1.96		-1.38

		1981		4		-2.35		-1.66

		1981		5		1.16		0.82

		1981		6		0.44		0.26

		1981		7		1.10		0.73

		1981		8		2.05		1.38

		1981		9		1.81		1.22

		1981		10		1.71		1.15

		1981		11		2.69		1.82

		1981		12		2.81		1.91

		1982		1		2.56		1.73

		1982		2		2.39		1.62

		1982		3		2.28		1.55

		1982		4		2.42		1.64

		1982		5		3.43		2.33

		1982		6		3.28		2.23

		1982		7		3.12		2.12

		1982		8		3.31		2.26

		1982		9		2.92		1.99

		1982		10		3.39		2.31

		1982		11		3.61		2.46

		1982		12		3.97		2.70

		1983		1		3.73		2.54

		1983		2		3.59		2.44

		1983		3		5.09		3.47

		1983		4		4.54		3.10

		1983		5		4.85		3.31

		1983		6		4.70		3.21

		1983		7		3.60		2.42

		1983		8		2.72		1.80

		1983		9		2.60		1.73

		1983		10		2.14		1.41

		1983		11		2.97		1.98

		1983		12		2.71		1.81

		1984		1		2.31		1.53

		1984		2		2.07		1.38

		1984		3		2.35		1.57

		1984		4		3.97		2.68

		1984		5		4.08		2.76

		1984		6		-0.18		-0.13

		1984		7		-0.41		-0.30

		1984		8		-1.20		-0.88

		1984		9		-2.01		-1.47

		1984		10		-0.64		0.82

		1984		11		-0.83		-0.19

		1984		12		-0.44		0.20

		1985		1		-0.41		-0.01

		1985		2		-0.66		-0.22

		1985		3		-0.84		-0.38

		1985		4		0.53		0.24

		1985		5		0.74		0.39

		1985		6		0.80		0.45

		1985		7		0.77		0.44

		1985		8		1.64		1.04

		1985		9		2.69		1.76

		1985		10		2.65		1.75

		1985		11		0.01		0.01

		1985		12		-0.09		-0.06

		1986		1		-0.33		-0.24

		1986		2		-0.22		-0.16

		1986		3		-0.08		-0.07

		1986		4		-0.45		-0.34

		1986		5		-0.52		-0.39

		1986		6		-1.06		-0.78

		1986		7		1.09		0.77

		1986		8		1.75		1.22

		1986		9		2.10		1.46

		1986		10		2.90		2.00

		1986		11		2.46		1.69

		1986		12		2.40		1.65

		1987		1		1.97		1.35

		1987		2		1.80		1.23

		1987		3		4.53		3.09

		1987		4		3.84		2.61

		1987		5		3.74		2.55

		1987		6		3.64		2.48

		1987		7		3.28		2.23

		1987		8		2.88		1.96

		1987		9		2.18		1.46

		1987		10		1.73		1.14

		1987		11		2.29		1.53

		1987		12		2.18		1.46

		1988		1		2.37		1.59

		1988		2		-0.20		-0.15

		1988		3		-0.70		-0.51

		1988		4		-1.03		-0.75

		1988		5		-1.76		-1.29

		1988		6		-2.33		-1.70

		1988		7		-1.95		-1.38

		1988		8		-1.78		-1.24

		1988		9		-1.21		-0.80

		1988		10		-1.73		-1.19

		1988		11		-1.87		-1.28

		1988		12		-2.18		-1.50

		1989		1		-2.01		-1.35

		1989		2		-2.13		-1.42

		1989		3		-2.62		-1.79

		1989		4		-3.71		-2.60

		1989		5		-4.08		-2.84

		1989		6		-3.16		-2.12

		1989		7		-2.54		-1.64

		1989		8		-2.77		-1.81

		1989		9		-1.43		-0.83

		1989		10		-1.45		-0.85

		1989		11		-1.89		-1.19

		1989		12		-1.99		-1.27

		1990		1		-1.94		-1.22

		1990		2		-2.19		-1.41

		1990		3		-1.42		-0.84

		1990		4		-2.24		-1.47

		1990		5		-2.08		-1.34

		1990		6		-2.55		-1.69

		1990		7		-2.84		-1.89

		1990		8		-3.04		-2.03

		1990		9		-3.66		-2.48

		1990		10		-3.91		-2.64

		1990		11		-3.99		-2.68

		1990		12		-3.89		-2.57

		1991		1		-3.74		-2.43
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