Regression through Origin
When 
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= 0 in regression equation (16.2), the regression is said to be through origin. This kind of regression implies that the mean of 
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 is zero when all xs are zero.


Most interesting and most commonly occurring regression through origin is in case of simple linear regression where 
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 takes the form 
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 That is, the intercept a = 0. You can easily see that y = 0 for x = 0 and this line passes through coordinates (0, 0) – called origin – when plotted as graph. This is used when 
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 has tendency to be proportional to x. That is, if x increase by one unit, y increases by b units on average. For example, the Hct level (%) is nearly three times the Hb level in mg\dL. If Hb 10 mg\dL, Hct = 30%. However, this is not a mathematical relationship ─ variations occur. 

Example 16.7:   Glomeruler filtration rate in children 
Glomeruler filtration rate in children is estimated by the formula

GFR(mL/min/1.73sqm) = k* 
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The value of 
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 varies from population to population depending on the nutrition status of children. For example, Schwartz et al. (Schwartz SJ, Haycock GB, Edelmann CM, Spitzer A. A simple estimate of glomerular filtration rate in children derived from body length and plasma creatinine. Pediatrics 1976;58:259-63) found 
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 = 0.55 in British (?) children.

Side note: The gold method for measuring GFR is 99mTcDTPA renal scan, which is cumbersome for routine clinical use. Length and plasma creatinine levels can be easily measured. Thus the formula, if accurate, is very useful for adjusting dosages of drugs excreted by kidney and for detecting changes in renal function.


The predictor variable in this Example on GFR is a ratio of two measurements. This does not invalidate regression so long as both are pre-measured. The GFR obtained by this equation is for known length of the child and known creatinine level and therefore known ratio of these two. The estimated GFR may be very different from the actual obtained by DTPA scan even when the value of coefficient 
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 is estimated from data on representative set of children. In some cases, error found is to the extent of 
[image: image10.wmf]%

20

±

. Thus the formula does not provide as precise estimate of GFR as is made out to be. This can happen with any regression and you should exercise due care in adopting such equation for clinical use.


A very typical regression through origin is when b = 1 and the equation is y = x. This tends to give an impression that both variables attain same value. That really is not so. Remember that y in this equation is average of ys for given x. Entirely different values can given regression y = x. Consider the following hypothetical data:


x      5       3        1      1      5       6       6      4      0
            y     16      6      -9     11    -6    -30     36    20   -10
            x     4         0        2       2       3       6
            y   -12       10      12     -8       0     12   
If you fit regression of y on x, you will get intercept a = 0 and slope b = 1 so that the regression equation is y = x. Are they really equal? The fallacy lies in ignoring that y is the average for each fixed x.  I have jumbled up the values but if you carefully see, the average of y for each x is the same as value of x. For example, for x = 6, the values of y are −30, 36 and 12—their average is 6, which is the same as the values of x. This is so for each values of x in these data. For this reasons, the regression equation for these date is y = x.


The example in the preceding paragraph provides another reason for you to be careful in interpreting and using regression equation.

_1308698247.unknown

_1308762877.unknown

_1308765889.unknown

_1319015356.unknown

_1309214206.unknown

_1308763622.unknown

_1308698734.unknown

_1308697676.unknown

_1308698013.unknown

_1308697435.unknown

