Excel Biometry

Statistical Formulae
TJ DeWitt
conventions: 


population parameters (μ σ β ε)






statistics – z, t, F, χ², G, r, Λ

sample parameters – x̄, ȳ, ŷ, s, s², b, e




degrees of freedom – DF, df

arrays (vectors & matrices) – X, Y, Ŷ, B, E, H, L


array transpose – X' or XT

type I & II error (a priori) – α & β





null and alternative hypothesis – H0, HA

centered array – X̭ or Ỵ (my notation—not general)

array scaled to unit size – 





P – probability that an pattern equal to or greater than that observed would occcur by chance
means



ӯ = (yi / n


eq \o(x,¯)  = (xi / n
sums of squares
SSy  =  ((yi - ȳ)²
=  Y̭TY̭

SSx  =  ((xi - x̄)²
=  X̭TX̭

  SSCP, SSxy  =  ((xi - x̄)(yi - ȳ)  =  X̭TY̭
variance


sy² = SSy / (n-1)



sx² = SSx / (n-1)


covariance
 sxy² = SSxy / (n-1)


standardization, z-score

i   =   (xi - x̄) / sx


 
t (s1 ≠ s2)

t = (x̄1  - x̄2) / (s1/√n1 + s2/√n2)
df =


(s1²/ n1² + s2²/ n2²)²














(s1²/ n1²)/( n1 - 1) + (s2²/ n2²)/( n2 - 1)
t  (s1 ≈ s2)

t = (x̄1 - x̄2) / sp√(1/n1 + 1/n2)

df = n1 + n2 - 2

sp² = (SS1 + SS2) /df
FDFeffect, DFerror

=
MSeffect/MSerror
regression slope
b1 = sxy² / sx² (simple)

SSxy / SSx (multiple)

   (X̭TX̭)-1 X̭TY̭ (multivariate)
constant, y-intercept
b0 = ӯ – b1 eq \o(x,¯) 
coefficient of determination

r² =     SSR   / SST    =
 sxy² / (sx² + sy²)
predicted values 

ŷ = b0 + b1x1 + ... + bjxj  (univariate)


Ŷ = BX (multivariate)
residual, error
ei = yi - ŷi

SSerror = ∑ ei =  ∑ (yi - ŷi)

MSerror = SSerror/DFerror
Λ  =  |E| / |E+H| 

approximate  F  =  [image: image2.png]1-A%"  DFdenon
A * DR







s = [image: image4.png]


 
       p = # DVs
dfnum = p·dfeffect

dfdenom = [image: image6.png]








ηp² = 1 - Λ1/s

SS (or H)model = (XB)T(XB)


SSerror (or E) = (Y - XB)'(Y - XB)


Heffect = (LB)'(L(X'X)-1L')-1(LB)
Burnaby’s orthogonolization
Aunique or  A(B
=   (I - B(B'B)-1B')A
χ² = ∑ (o-e)/e
df = k-1

χi = (oi-ei ) / √ei
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