Statistical Functions for Arrays
By David Adams
Technical Note 06-45
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Statistical Functions

Documentation and Compilation
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Overview of Calling Requirements
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Method Structure
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C_REAL($0;$max_real)
C_POINTER($1;$array_pointer)

$max_real:=0" Initialize result.

ArrayStatsError_Set (0)

If (Count parameters>=1)
$array_pointer:=$1

Case of
¥ (Nil($array_pointer))
ArrayStatsError_Set (2)° A nil pointer was passed to a statistical array function.

¥ ((Type($array_pointer->)#Real array )
& (Type($array_pointer->)#lnteger array )
& (Type($array_pointer->)#Longint array ))
ArrayStatsError_Set (3)" A pointer to a non-numeric array was passed.

¥ (Size of array($array_pointer->)=0)" This may or may not be considered an error.
ArrayStatsError_Set (4)" A pointer to an empty array was passed.
End case
Else
ArrayStatsError_Set (1)" Not enough parameters were passed to a statistical array function.
End if

If (ArrayStatsError_Get =0)" Array is of acceptable type and has at least 1 element.

C_LONGINT($array_size)
$array_size:=Size of array($array_pointer->)

$max_real:=$array_pointer->{1}

C_LONGINT($element)
For ($element;2;$array_size)
If ($array_pointer->{$element}>$max_real)
$max_real:=$array_pointer->{$element}
End if
End for
End if

$0:=$max_real
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ArrayStats_GetMean
(->Non-empty numeric array) : Mean average
(Pointer) : Real
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C_REAL($sum_real)
C_LONGINT($values_count)
$sum_real:=ArrayStats_GetSum ($array_pointer)
$values_count:=Size of array($array_pointer->)
$mean_real:=$sum_real/$values_count
$0:=$mean_real

ArrayStats_GetMedian
(->Non-empty numeric array;{Sort original?}) : Median value
(Pointer;{Boolean}) : Real
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$sortOriginal_b:=True

If (Count parameters>=2)
$sortOriginal_b:=$2
End if

If ($sortOriginal_b)
SORT ARRAY($array_pointer->)" The easiest way to find the midpoint is by sorting the array.
Else * Leave the original array intact.
* The easiest way to figure out the median is with a sorted array.
* Since we're not sorting the original, create a temporary copy
* for sorting.
ARRAY REAL(ArrayStats_MedianValuesCopy_ar;0)
ARRAY INTEGER(ArrayStats_MedianValuesCopy_ai;0)
ARRAY LONGINT(ArrayStats_MedianValuesCopy_al;0)



C_LONGINT($array_type)
$array_type:=Type($array_pointer->)

* Copy the values and Update the array pointer for the working code.
Case of
¥ ($array_type=Real array )
COPY ARRAY($array_pointer->;ArrayStats_MedianValuesCopy_ar)
$array_pointer:=->ArrayStats_MedianValuesCopy_ar

¥ ($array_type=Integer array )
COPY ARRAY($array_pointer->;ArrayStats_MedianValuesCopy_ai)
$array_pointer:=->ArrayStats_MedianValuesCopy_ai

¥ ($array_type=LongInt array )
COPY ARRAY($array_pointer->;ArrayStats_MedianValuesCopy_al)
$array_pointer:=->ArrayStats_MedianValuesCopy_al

Else * Bug in this routine.
ArrayStatsError_Set (13)" Did not detect non-numeric array type.
End case
End if

If (ArrayStatsError_Get =0)
C_LONGINT($elements_count)
$elements_count:=Size of array($array_pointer->)
C_LONGINT($firstElement_index)
$firstElement_index:=$elements_count//2

If (Mod($elements_count;2)=1)" Odd sized.
C_LONGINT($element)
$element:=1+%firstElement_index
$median_real:=$array_pointer->{$element}

Else
$median_real:=$array_pointer->{$firstElement_index}
$median_real:=$median_real+$array_pointer->{$firstElement_index+1}
$median_real:=$median_real/2

End if

If (Not($sortOriginal_b))" The code worked on a temporary copy, clear it out.
' Remember: $array_pointer now points to the temporary array.
DELETE ELEMENT($array_pointer->;1;Size of array($array_pointer->))
End if
End if

ArrayStats_GetMin
(->Non-empty numeric array) : Minimum value found
(Pointer) : Real
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C_LONGINT($array_size)

$array_size:=Size of array($array_pointer->)
$min_real:=$array_pointer->{1}

C_LONGINT($element)

For ($element;2;$array_size)
If ($array_pointer->{$element}<$min_real)
$min_real:=$array_pointer->{$element}
End if
End for

$0:=$min_real



ArrayStats_GetMax
(->Non-empty numeric array) : Maximum value found
(Pointer) : Real
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C_LONGINT($array_size)
$array_size:=Size of array($array_pointer->)
$max_real:=$array_pointer->{1}
C_LONGINT($element)
For ($element;2;$array_size)
If ($array_pointer->{$element}>$max_real)
$max_real:=$array_pointer->{$element}
End if
End for

$0:=$max_real

ArrayStats_GetMode
(->Non-empty numeric array;->Mode values array;{->Frequency array}) :
(Pointer;Pointer;{Pointer}) :
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* Get the unique values from the value arrays along with a count of each time they appear.
ArrayStats_GetFrequencyCounts ($valueArray_pointer;$uniqueValuesArray_pointer;
->ArrayStats_ModeUniqueCounts_al)

* Find any modal values.
C_LONGINT($count_min)
C_LONGINT($count_max)

$count_min:=ArrayStats_GetMin (->ArrayStats_ModeUniqueCounts_al)
$count_max:=ArrayStats_GetMax (->ArrayStats_ModeUniqueCounts_al)

If ($count_min=$count_max)" There's no mode.
Else
C_LONGINT($startFrom_index)
$startFrom_index:=1

Repeat
C_LONGINT($modalValue_index)
$modalValue_index:=Find in array
(ArrayStats_ModeUniqueCounts_al;$count_max;$startFrom_index)

If (fmodalValue_index>=1)

$startFrom_index:=$modalValue_index+1" Make next find in array step past current match.
C_LONGINT($newElementinOutputArrays_index)
$newElementinOutputArrays_index:=Size of array($modeValuesArray_pointer->)+1
INSERT ELEMENT($modeValuesArray_pointer->;$newElementinOutputArrays_index;1)
$modeValuesArray_pointer->{$newElementinOutputArrays_index}:=
$uniqueValuesArray_pointer->{$modalValue_index}

If ($returnFrequencyCounts_b)
$frequencyCountArray_pointer->{$newElementinOutputArrays_index}:=
ArrayStats_ModeUniqueCounts_al{$modalValue_index}

End if

End if

Until ($modalValue_index<=0)
End if

ArrayStats_GetFrequenceyCounts
(->Non-empty numeric array;->Unique values array;->Frequency array) :
(Pointer;Pointer;Pointer) :

ZDOAYy R, OERSNCHESE, ZORSNCE EFNLEME LRWVEORS L, S5
2N S OBEEBOBLS & Bk L £, EOES & EE LRVWEDES O X A 7 1XFE T
TRIFEZR Y A, BB RIIMHEICE > THOELbNET, L TFOFIET,
ZDAYy RNED LI RFERZRT PR THEL L S

Input Values Output Values Output Counts
1 1

2 2
4 1
5 1

ANUNRE



a—RNEFIUTOEIITeD £

C_LONGINT($sourceArray_size)
C_LONGINT($sourceArray_index)
$sourceArray_size:=Size of array($valueArray_pointer->)

For ($sourceArray_index;1;$sourceArray_size)
C_LONGINT(S$positioninUniqueValues_index)
$positioninUniqueValues_index:=Find in array

($uniqueValuesArray_pointer->;($valueArray_pointer->{$sourceArray_index}))

If ($positioninUniqueValues_index<1)

" Not listed in the unique values+count arrays yet.

" Append items to unique values+count arrays.
$positioninUniqueValues_index:=Size of array($uniqueValuesArray_pointer->)+1
INSERT ELEMENT($uniqueValuesArray_pointer->;$positioninUniqueValues_index)
INSERT ELEMENT($frequencyCountArray_pointer->;$positioninUniqueValues_index)
$uniqueValuesArray_pointer->{$positioninUniqueValues_index}:=

($valueArray_pointer->{$sourceArray_index})

End if

$frequencyCountArray_pointer->{$positionlnUniqueValues_index}:=
($frequencyCountArray_pointer->{$positionInUniqueValues_index})+1
End for

SORT ARRAY($uniqueValuesArray_pointer->;$frequencyCountArray_pointer->)
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ArrayStats_GetRange
(->Non-empty numeric array) : Distance between maximum and minimum
(Pointer) : Real

ZDOAYy R, BANCEENDMED S 6, IKRMEER/MEDOELEZIRLET, 2— Rk
UTFDOXHT7 F9:

C_REAL($min_real)

C_REAL($max_real)

$min_real:=0

$max_real:=0

C_LONGINT($array_size)
$array_size:=Size of array($array_pointer->)
$min_real:=$array_pointer->{1}
$max_real:=$array_pointer->{1}
C_LONGINT($element)

For ($element;2;$array_size)
If ($array_pointer->{$element}<$min_real)
$min_real:=$array_pointer->{$element}
End if
If ($array_pointer->{$element}>$max_real)
$max_real:=$array_pointer->{$element}
End if
End for

$range_real:=$max_real-$min_real

$0:=$range_real



ArrayStats_GetStandardDeviation
(->Non-empty numeric array;{Type}) : Standard deviation
(Pointer;{Text}) : Real
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C_REAL($variance_real)
$variance_real:=ArrayStats_GetVariance ($array_pointer;$type_s)

If (ArrayStatsError_Get =0)" ArrayStats_GetVariance may set an error not detected above.
$standardDeviation_real:=$variance_real*0.5" Square root of variance
End if

$0:=$standardDeviation_real

FTa OB EMENTLE, BV ZERRETDOZENTEET:
population

sample

Types|$aEW Li=5E. 7 74/ hT'sample"2MEH v EJ,

Background:

IR 2L, B DL 38 A KD 2 — R TIETT, bMHE TS
BRSO RSHEE RO VI E L 52 L TF, FHF RV T, #ibo
MO LB LTI IZE N,

ArrayStats_GetSum
(->Non-empty numeric array) : Sum
(Pointer) : Real
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C_LONGINT($values_count)
$values_count:=Size of array($array_pointer->)
C_LONGINT($value_index)

For ($value_index;1;$values_count)
$sum_real:=$sum_real+$array_pointer->{$value_index}
End for

$0:=$sum_real

ArrayStats_GetSumSquares
(->Non-empty numeric array) : Sum squares
(Pointer) : Real
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C_REAL($mean_real)

$mean_real:=ArrayStats_GetMean ($array_pointer)

C_LONGINT($array_size)

$array_size:=Size of array($array_pointer->)

C_LONGINT($element)

C_REAL($distanceFromMean_real)

For ($element;1;$array_size)
$distanceFromMean_real:=$mean_real-$array_pointer->{$element}
$sumSquares_real:=$sumSquares_real+($distanceFromMean_real*$distanceFromMean_real)

End for

$0:=$sumSquares_real
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ArrayStats_GetSumSquaresAlt
(->Non-empty numeric array) : Sum squares

(Pointer) : Real
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C_REAL($mean_real)
$mean_real:=ArrayStats_GetMean ($array_pointer)

C_REAL($sum_real)
C_REAL($sumSquares_real)
$sum_real:=0
$sumSquares_real:=0

C_LONGINT($array_size)
$array_size:=Size of array($array_pointer->)

C_LONGINT($element)
For ($element;1;$array_size)
C_REAL($value)



$value:=$array_pointer->{$element}
$sum_real:=$sum_real+$value
$sumSquares_real:=$sumSquares_real+($value*$value)
End for
$sumSquaresAlt_real:=$sumSquares_real-(($sum_real*$sum_real)/$array_size)

$0:=$sumSquaresAlt_real

B NI B A DG RIC R ISHFE T, & LA FELEIZZ 66DIF5 &/
95D THiv/d, ArrayStats_GetVariance &
ArrayStats_GetStandardDeviation # &% 5 5 7>F /= /% /EHE,
ArrayStats_GetSumSquaresAlt 2 = — /L9 3 L JICEF L TS ZE 0,

ArrayStats_GetVariance
(->Non-empty numeric array;{Type}) : Variance
(Pointer;{Text}) : Real
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C_REAL($sumSquares_real)

$sumSquares_real:=ArrayStats_GetSumSquares ($array_pointer)

C_LONGINT($values_count)

$values_count:=Size of array($array_pointer->)

If ($type_s="sample")
$variance_real:=$sumSquares_real/($values_count-1)

Else " population
$variance_real:=$sumSquares_real/$values_count

End if

$0:=$variance_real
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ArrayStats_GetWeightedMean
(->Non-empty numeric value array;->Non-empty weighting array) :
Weighted mean average

(Pointer;Pointer) : Real
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C_LONGINT($elements_count)
$elements_count:=Size of array($valueArray_pointer->)



C_REAL($weightedValues_sum)

C_REAL($weights_sum)

C_LONGINT($element_index)

$weightedValues_sum:=0

$weights_sum:=0

For ($element_index;1;$elements_count)
C_REAL($weight)
$weight:=$weightingArray _pointer->{$element_index}
$weightedValues_sum:=

$weightedValues_sum+($valueArray_pointer->{$element_index}*$weight)

$weights_sum:=$weights_sum+$weight

End for

If (Sweights_sum#0)
$weightedMean_real:=$weightedValues_sum/$weights_sum

Else * Avoid division by zero. This result may or may not be considered an error.
ArrayStatsError_Set (8)" ArrayStats_GetWeightedMean detected a weight sum of zero.

End if

$0:=$weightedMean_real

Background:

TNE L5 1T, —EOENFREDEEE 2 £ > TORWGAIZAH T, fl2iXn< o
DT —Z DAFFMEME & o 5 56 LFBHNCHBEE MRV L b 256 7
Lot METHEEHT 28N L5H5T 7Y r—>a v id, HROF— 2 2 LT
O LODFEREFRERT 20T, HlAIE, HIRVA— MIEEFHNI ) L T40% %
O, 2EATONIZEF DT A MIZENEN30%DEEL D o7k LT,

Error Management Routines

Overview
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ArrayStatsError_Get
(): Error code

() : Longint
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ArrayStatsError_GetDefinition

(Error code): Error description

(Longint) : Text
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Code Description
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ArrayStatsError_Set
(Error code):
(Longint) :
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