---------------- ALGORITHM 11/24/2004 -----------------------

STEP 1: Data Validation

An element is valid if it exists in the "HLA Value" column of the equivalency table. For the algorithm to function correctly, it is advisable to have an entry for every matching value.  If data is entered in error then this is identified by comparison with the valid entries of the equivalency table.
EXAMPLE 1: Demonstration of Data Validity
	HLA Value from 

Equivalency Table
	1st Equivalency
	2nd Equivalency

	1
	1
	

	2
	0203
	0210

	3
	3
	





You will note that the value '99' is considered invalid because it is not listed in the Equivalency Table column. Thus, the following check:

Donor (02,99)
Recipient (02,0210) 

Is translated into: 

Donor (02,-)
Recipient (02,0210)

COMMENT:
An entry does not need to match to any values, so adding the entry '99' will simply validate it as a non-error. The above check evaluates to 0 mismatches.  For '99' to be calculated to 1 mismatch, then the number must be entered into the mismatch table. If an entry does not exist in the equivalency table, it is translated to '-'. Comparing a value to a '-' will never produce a mismatch.  For example, if you have the number "99", and it does not show up in the equivalency table, it is considered the same as a "-".

STEP 2:  Recipient-Donor Mismatching

When performing mismatch calculations, the following algorithm is used:

Donor (A,B)
Recipient (X,Y)

Algorithm Logic:

1. The ? symbol indicates a mismatch comparison. For example, (A ? X) checks to see if A is a match to X. Thus, the Equivalency Table entry is 'A', and if 'X' is listed as a match, no mismatch exists and the result is '0'. If x is a valid entry (no errors) and no match is found, the mismatch result is '1'. This applies even if 'X' is considered an error. 
2. If X is an invalid entry (error value), the result of (A ? X) is '0', regardless of the value of X.
3. If a SINGLE '-' entry exists to denote a value undeterminable by current histocompatiblity laboratory methods, it is treated as its neighbor value. If there is more than one '-' value, they are each treated as an error.  Note that they are not listed as errors, just considered as such when determining the mismatch count. 
4. The 'and' operator returns the smaller value, returning a '0' if present: (0 and 1) = 0, (1 and 1) = 1.
5. The '+' operator adds the resulting values. 

The mismatches are calculated with the following approach, where (A,B) is the donor pair and (X,Y) is the recipient pair. The following logic applies:

First, the function (A ? X) calculates a value from:

        If A or X invalid, return 0. 
        If A is a match to X, return 0. 
        Else return 1.

Second, the actual calculation for the match determination is:

I = (X ? A) + (X ? B)
J = (Y ? A) + (Y ? B)


Third, if all 4 values (A,B,X,Y) are valid, then use the following:

        if (I = J = 2) then MISMATCH = 2
        if (I = J) then MISMATCH = 0
        if (I = 2) or (J = 2) then MISMATCH = 1
        Else MISMATCH = 0

Finally, to account for mismatch in the direction of recipient recognizing donor, the following is used:

        if both X and Y are valid then MISMATCH = minimum (I,J)
        if X is valid then MISMATCH = I
        else MISMATCH = J

EXAMPLE 2: Demonstration of Equivalency
Stepping through the comparisons:

Donor (02,99)

Recipient (02,0210)

I = (02 ? 02) + (02 ? 99)

J = (0210 ? 02) + (0210 ? 99)

You would just apply:
I = (compare 02 to 02) + (compare 02 to 99)

J = (compare 0210 to 02) + (compare 0210 to 99)

COMMENT:
For determining I, the first comparison has a '99', which is invalid, ‘99’ is translated to a ‘-‘ so mismatch = 0. For the second comparison of I the matches 1 => 2, so it also has mismatch = 0.

For determining J, the first comparison matches 0210 => 02 from the equivalency table, so the mismatch = 0.the second comparison has a '99', so the comparison is again = 0. 

