*-------------------------------------------------------------------------------------.
* NUMERICAL TWO POINT 1ST THROUGH 3RD DERIVATIVES.
*-------------------------------------------------------------------------------------.
COMPUTE X=EDUC.
COMPUTE FX=PEDUC.
COMPUTE D1=(FX-LAG(FX))/(X-LAG(X)).
COMPUTE MIDX1=(X+LAG(X))/2.
COMPUTE D2=(D1-LAG(D1))/(MIDX1-LAG(MIDX1)).
COMPUTE MIDX2=(MIDX1+LAG(MIDX1))/2.
COMPUTE D3=(D2-LAG(D2))/(MIDX2-LAG(MIDX2)).
COMPUTE MIDX3=(MIDX2+LAG(MIDX2))/2.
EXECUTE.
*-----------------------------------------------------------------------------------------------------------------------------------------------.
/*	RUN THRU THE DATA TO COMPUTE ESTIMATED 1ST, 2ND AND 3RD DERIVATIVES AT ALL
POSSIBLE X POINTS; D1 ESTIMATES PDF DENSITY; D2 ESTIMATES 1ST DERIVATIVES OF
DENSITY; D3 ESTIMATES 2ND DERIVATIVES OF DENSITY; EXTRAPOLATION CAN BE DONE AT
THE EXTREMA BUT IS RISKY.
*------------------------------------------------------------------------------------------------------------------------------------------------.
COMPUTE ESTD1=MAKE(SIZE,1,AMISS).
LOOP GETX1=2 TO SIZE-1.
[bookmark: _Hlk119425994]	COMPUTE X1=D1(GETX1-1).
	COMPUTE X2=D1(GETX1).
	COMPUTE Y1=MIDX1(GETX1-1).
	COMPUTE Y2=MIDX1(GETX1).
COMPUTE ESTD1(GETX1)= Y1+((X(GETX1)-X1)*(Y2-Y1))/(X2-X1).
END LOOP.
[bookmark: _Hlk119426335]*---------------------------------------------------------------------------------------------------------------------------------------------------------------.
/*	SEARCH FOR X VALUES BETWEEN PAIR OF TWO SUCCESSIVE MIDX2 VALUES; ESTD2 CAN BE COMPUTED
FOR THOSE X SCORES FROM OVERLAPPING SUCCESSIVE PAIRS OF MIDX2 SCORES. 
*---------------------------------------------------------------------------------------------------------------------------------------------------------------.
COMPUTE ESTD2=MAKE(SIZE,1,AMISS).
LOOP GETX2=3 TO SIZE-2.
	COMPUTE X1=D2(GETX2-1).
	COMPUTE X2=D2(GETX2).
	COMPUTE Y1=MIDX2(GETX2-1).
	COMPUTE Y2=MIDX2(GETX2).
	LOOP LOOK=GETX2-2 TO GETX2+2.
		DO IF X(LOOK) GE Y1 AND X(LOOK) LE Y2.
COMPUTE ESTD2(LOOK)= Y1+((X(LOOK)-X1)*(Y2-Y1))/(X2-X1).
		END IF.
	END LOOP.
END LOOP.
*---------------------------------------------------------------------------------------------------------------------------------------------------------------.
/*	SEARCH FOR X VALUES BETWEEN PAIR OF TWO SUCCESSIVE MIDX2 VALUES; ESTD2 CAN BE COMPUTED
FOR THOSE X SCORES FROM OVERLAPPING SUCCESSIVE PAIRS OF MIDX2 SCORES. 
*---------------------------------------------------------------------------------------------------------------------------------------------------------------.
COMPUTE ESTD3=MAKE(SIZE,1,AMISS).
LOOP GETX2=3 TO SIZE-3.
	COMPUTE X1=D3(GETX2-1).
	COMPUTE X2=D3(GETX2).
	COMPUTE Y1=MIDX3(GETX2-1).
	COMPUTE Y2=MIDX3(GETX2).
	LOOP LOOK=GETX3-3 TO GETX3+3.
		DO IF X(LOOK) GE Y1 AND X(LOOK) LE Y2.
COMPUTE ESTD3(LOOK)= Y1+((X(LOOK)-X1)*(Y2-Y1))/(X2-X1).
		END IF.
	END LOOP.
END LOOP.
*-------------------------------------------------------------------------------------------------.
*	FIND CDF’S D2 CLOSEST TO ZERO, WITH CDF’S D3 NEGATIVE. 
*-------------------------------------------------------------------------------------------------.
EXECUTE.


