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Introduction

StaTool is a Windows application for Statistic and Probability calculations.

StaTool performs 7 types of Statistic and Probability calculations:

Hypothesis testing, Confidence interval estimation, Probability distributions,

One variable statistic, Two variables statistic, Total Probability Law and Bayes' Theorem,
Probability of A and B events

Please, read this manual carefully in order to learn all the capabilities of the application.

Note:
Design and specifications are subject to changes without notice.



Formats for input values

The numeric values can be entered in the following formats:
- Standard numbers: 0.24; 15.23
- Percentage: 90%; 12%
- Fractions: 2/3; 5/8
- Scientific notation: 2E-4 (equal to 2x10™* = 0.0002)

The decimal separator is a POINT.
Even, if you enter a COMMA, a POINT is entered instead.

Types of calculations

StaTool performs 7 types of Statistic and Probability calculations:
- Hypothesis testing.
- Confidence interval estimation.
- Probability distributions.
- One variable statistic.
- Two variables statistic.
- Total Probability Law and Bayes' Theorem.
- Probability of A and B events.

We have to press the relevant label in the main window in order to access to each calculation type.

Hypothesis testing

Allows us to test a population statistic using sample statistics.
Always, we have to enter the confidence level or the significance level.
Hypothesis testing can be two-sided, left side or right side.

StaTool has 9 types of Hypothesis testing:

One population:
1) Mean of population (known population variance).
2) Mean of population (unknown population variance).
3) Variance of population.
4) Ratio of population.

Two populations:
5) Mean difference of two populations (known population variances).
6) Mean difference of two populations (unknown and equal population variances).
7) Mean difference of two populations (unknown and different population variances).
8) Variance ratio of two populations.
9) Ratio difference of two populations.



Confidence interval estimation

Allows us estimate the Confidence Interval of a population statistic using sample statistics.

Always, we have to enter the confidence level or the significance level.

StaTool has 9 types of Confidence Intervals:

One population:
1) Mean of population (known population variance).
2) Mean of population (unknown population variance).
3) Variance of population.
4) Ratio of population.

Two populations:
5) Mean difference of two populations (known population variances).
6) Mean difference of two populations (unknown and equal population variances).
7) Mean difference of two populations (unknown and different population variances).
8) Variance ratio of two populations.
9) Ratio difference of two populations.

Probability distributions

For each probability distribution, we can calculate the percentage point or the probability (*).
Probability can be left cumulative, right cumulative, interval, centered interval or point.

StaTool has 6 types of probability distribution:

1) Normal.

2) t-Student.
3) Chi-Square.
4) F-Snedecor.
5) Binomial.

6) Poisson.

Note:
(*) In the Binomial or Poisson distribution, we can calculate only the probability, not the percentage point.



One variable statistic

Allows us to calculate statistical data for one numeric variable.
Data can be ungrouped or grouped (intervals or classes).

StaTool calculates the following statistical data:
1) Mean.
2) Median.
3) Mode.
4) Standard deviation.
5) Variance.
6) Coefficient of variation.
7) Skewness.
8) Kurtosis.
9) Moments (Oth to 4th, about mean and origin).
10) Quartiles, deciles and percentiles and his inverses.
11) Graphic (bar and histogram chart) and printing.

- We can save and open data as a file (E1V extension).

- Also, we can print data and results.

Two variable statistic

Allows us to calculate statistical data for two numeric variables X and Y.

We can calculate 5 types of functions for regression analysis using the least squared method:
1) Linear
2) Logarithmic
3) Exponential
4) Power
5) Quadratic
StaTool calculates the following statistical data:
1) Means of X and Y.
2) Standard deviations of X and Y.
3) Variances of X and Y.
4) Covariance.
5) Coefficient of correlation.
6) Formula of regression curve.
7) Estimation of X or Y.
8) Graphic (scatter plot and regression curve) and printing.

- We can save and open data as a file (E2V extension).

- Also, we can print data and results.



Total Probability Law and Bayes' Theorem

We have a set of incompatible A; events as a finite partition of the probability space.
Also, we have the event B that is compatible with each A,

If we know the probabilities p(A;) and p(B / A)), then StaTool calculates p(B) and p( A;/ B)

Probability of two events A and B

For A and B events, we can calculate some probability values when we know some other probability
values:

We have to know some of the following values of probability:
p(A) P4

p(B) p(B)

p(AnB)  P(ANB)

p(AUB)  p(AUB)

p(ANB)  p(AUB)

p(A/B) p(A-B)

p(B/A) p(B—-A)



Formulas of Probability distributions

Normal distribution (Gauss)

Normal
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Binomial distribution

Probability at a point: Binomial
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0
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Poisson distribution
Probability at a point: Poisson
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Where:

=N & xS

teh
o

Probability

Random variable of Normal distribution
Mean of Normal distribution

Standard deviation of Normal distribution
Percentage point of Normal distribution
Random variable of ¢-Student distribution
Degrees of freedom of #-Student distribution

Percentage point of #-Student distribution

Random variable of Chi-square distribution
Degrees of freedom of Chi-square distribution

Percentage point of Chi-square distribution

Random variable of F-Snedecor distribution
Numerator degrees of freedom of F-Snedecor distribution

Denominator degrees of freedom of F-Snedecor distribution
Percentage point of F-Snedecor distribution
Number of trials in Binomial distribution

Probability of success for each alone event in Binomial distribution
Random variable of Binomial distribution

Percentage point of Binomial distribution

(Lambda): Mean and standard deviation of Poisson distribution
Random variable of Poisson distribution

Percentage point of Poisson distribution
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Formulas of Confidence interval estimation

Mean of population
(known population variance)

_ (o} _ c
eElx -z, — , X+ —
“[ 205 ';Jz]

Mean of population
(unknown population variance)
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Mean difference of two populations
(unknown and equal population variances)
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(Pooled variance of the samples)
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Mean difference of two populations

(unknown and different population variances) f-Student
_ Sk S
W—the|x-x, 1t |+++ .
(e Vm
2 -1 r
S*/n +S:/n @il @l
Where: Vv = (21 —2 S 2) -, O/ #0,
(Sl /nl) +(Sz /”2)
n —1 n,—1

(Welch approximation)

Variance ratio of two populations

F-Snedecor

012 c Sl2 512
2 o2 > o2
o, S, (1—% nz—l,nl—l) S (% nz—l,nl—l)

Ratio difference of two populations

Jﬁl (=) , b, <1—ﬁ2>J

n, n,

2

p1_p2€(ﬁ1_ﬁ2 * Zg

Where:
Mean of the population

Mean of the sample

Standard deviation of the population
Standard deviation of the sample
Ratio of the population

Ratio of the sample

Sample size
Significance level
Confidence level

R TVUng =T

[
I

N
[SERN

a
Percentage point of the Normal distribution with an upper cumulative probability of 5

Percentage point of the -Student distribution with an upper cumulative probability & and Vv
degrees of freedom.

~
—

R
\SH

ZZ (@) Percentage point of the Chi-square distribution with an upper cumulative probability & and v
"' degrees of freedom.
Percentage point of F-Snedecor distribution with an upper cumulative probability & and v, and v,

degrees of freedom

a, vy, v,y)
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Formulas of Hypothesis testing

Mean of population (known population variance)

Two-sided: Reject H, if:
ARl 20€|— 24, 2
Hy: p# p, ’ % ’ %
_X— M
Where ZO — O_/\/; _zfx.-'lz za::"z
The statistic z, follows a normal
distribution N(0, 1).
Right side: Reject H, if:
HO" /,I < /uo < > o
Hy: f> i,
Left side: Reject H, if:
Ho: p 2 Hy 20 <%y
Hy: p< i,
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Mean of population (unknown population variance)

Two-sided: Reject H, if:
Ho: pt= H,
) t,&|—t ,t

Hl- ﬂ * ﬂo [%,n—l) [ﬁ n—l)

Where ¢, = R}
S/\n

The statistic 7, follows a
t-Student distribution with
n-1 degrees of freedom.

Right side: Reject H, if:

Ho: pL< 4 Lo >t (g.nm1)

Hy: p> i,

Left side: Reject H, if:

Hy: 2 p, Ty <= (g.n-1)

Hi: f < fh

14

f-Student

Eejection Acceptance| Rejection

- Ie:f 2 I&’ 2
-Student
Acceptance | Rejection
Icr
f-Student
Eejection = Acceptance
—_ 3-5(



Variance of population

Two-sided:
Hy: 6> =0,

2 2
H].' o # O-O

Right side:
Hy: 0> <0,

H: 0’ >0,

Left side:
Hy: 6 >0,

2 2
H\: 0" <0,

Reject H, if: 2
z

L' X o\ Xa Chi-square
[1—7,n—1) [E,n—l]
n—-1)8?
Where ,’{02 = ( 0_2) Acceptance | Rejection
0 2

2 N
Al-ai2 Ao

The statistic g, follows a

Chi-square distribution with
n-1 degrees of freedom.

Reject H, if:
2 2
ZO > Z(a,n—l)

2

X
Chi-square

Acceptance | Rejection

2

Ko

Reject H, if:
Zo < Z(zl_a,n_l)

2

X
Chi-square

Acceptance
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Ratio of population

Two-sided: Reject H, if:

Hy: p=p, -
% - Z(l ’ Za
H: p#p, ’ 2 2

nov—n Rejection = Acceptance = Rejection
Where 7. =P ""P =
g 1 L2 Lol
np, ( - po)

The statistic zo follows a normal
distribution N(O, 1).

Right side: Reject H, if:

Hy: p<p, 2y > 2y
H\: p>p,
Acceptance Eejection
Za
Left side: Reject H, if:
Hy: p = - N, D
0- p = po ZO < Za
H: p<p,

Rejection  Acceptance

_.C&,

Mean difference of two populations (known population variances)

Two-sided: Reject H, if:
Ho: =, = A, - N(Q. 1)
% —Z,, <
Hi: =, # A ’ S
_ )_Cl = 7_62 = Ao Rejection  Acceptance | Rejection

(o) #0,) Where z, = 2 oL —Za2 Zar2

01 O

non

The statistic zo follows a normal
distribution N(O, 1).

Right side: Reject H, if:
Ho: phy =t <Ay 24>72,
Hi: =, > A
Acceptance Eejection
ZCL’
Left side: Reject H, if:
Ho: phy =y 28y 2<%, N(Q. 1)
Hi: =, <A,

Rejection  Acceptance

_.C&,
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Mean difference of two populations (unknown and equal population variances)

Two-sided: Reject H, if:
t-Student
Ho: ph =, = A,
tW&| —t , 1
Hy: M=, # A0 0 [%, "1+”2—2j (%’ ”1‘*’"2_2J
(0'12 = 0'22) Where t, :%Z_Alo Rejection Acceptance| Rejection
Sp —t— - I&’ 2 Ie:f 2
nn

, (=1 S?+(n,—1)S2
2=

n+n,—2
(Pooled variance of the samples)
The statistic #, follows a

t-Student distribution with
ny + n,— 2 degrees of freedom.

Right side: Reject Hy if: t-Student

Ho.' ,ul _,u2 < A() tO > t((l,n1+nz—2) |

Hi: =, > A,

Acceptance Eejection
I‘E{

Left side: Reject H, if: £-Student

Hy: M~ U, 2 AO Iy <—t (e, ny+n,-2) |

Hy: iy — i, <A,

Eejection = Acceptance

— I.cg
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Mean difference of two populations (unknown and different population variances)

Two-sided: Reject H, if:
Ho: ph =, = A,
. — to E —t N t
Hy: p =, # A, [%v] [%v)
X —X,—A
(o] £0;) Where £, =" sz 20
st st
n n
_(s2m+S2in,)
- 2 2
(Slzlnl) n (S;/nz)
n, —1 n,—1
(Welch approximation)
The statistic 7, follows a
t-Student distribution with
v degrees of freedom.
Right side: Reject H, if:
Hy: p =l < Ay ly>1 (g,
Hy: gy =i, > A,
Left side: Reject H, if:
Hy: p =, 2 Ay Iy <=(a)
Hy: py =, <Ay
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Rejection | Acceptance Rejection

[ X &L

t-Student

;

Acceptance Eejection

t-Student

>,

Eejection = Acceptance

-1
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Variance ratio of two populations

Two-sided:
Hy: 0] =0,

H: o} #0,

Right side:
Hy: 0 <0,

H: o} >0,

Left side:
Hy: 6> >0,

2 2
H\: 0° <0,

Reject H, if:
F-Snedecor

Fye|F F

a 2 a
(1—5, nl—l,nz—l) (E’ nl—l,nz—l)

2

S
Where F, = S—lzz F,

Acceptance | Rejection

The statistic F, follows a
F-Snedecor distribution with
n;-1 and n,-1 degrees of freedom.

Reject H, if:

Fy>F v ni F-Snedecor

Acceptance Eejection

F

=4

Reject H, if:

Fy<Fy oy F-Snedecor

Acceptance
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Ratio difference of two populations

Two-sided: Reject H, if:

Hy: p,=p, ( ]
Z()E _Za’ Za

Hi: p, #p, S
B I’}l = IA72 Rejection  Acceptance | Rejection
Where 3y = — Zez - Zcf 5
. N - }
pA=p)| —+—
non
b= nptn p,

n +I’lz

The statistic zo follows a normal
distribution N(O, 1).

Right side: Reject H, if:

Hy: p < p, 2y > Zq
Hi: p >p,
Agcceptance Rejection
ZG(
Left side: Reject H, if:
e - N(0.1)
o P12 Dy <%y
Hy: p <p,

Rejection  Acceptance

_ng
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Where:

2
Z(a,v)

(Ul, Vis Vz)

Confidence level
Significance level

Null hypothesis
Alternative hypothesis
Mean of the population
Mean of the sample

Standard deviation of the population
Standard deviation of the sample

Ratio of the population
Ratio of the sample

Sample size
Statistic that follows a normal distribution N(0, 1)

Statistic that follows a #-Student distribution
Statistic that follows a F-Snedecor distribution

Statistic that follows a Chi-square distribution

Percentage point of the Normal distribution with an upper cumulative probability of «

Percentage point of the -Student distribution with an upper cumulative probability &
and V degrees of freedom.

Percentage point of the Chi-square distribution with an upper cumulative probability &
and V degrees of freedom.

Percentage point of F-Snedecor distribution with an upper cumulative probability & and
vV, and Vv, degrees of freedom
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Formulas of One variable statistic

Mean X =

Variance (s?) and §? = Tx;n, 3. g= /foni _5?
standard deviation (s) N ’ N

Coefficient of variation CV = %
X
kN _
_ 100 "
Percentiles Fo=L+a—""r
k-N
10 - Ni—l
Deciles D, =Lta—"—
k-N
T - Ni—l
Quartiles Qy=L+a "
N
E - Ni—l
Median Me=L+a—n. s Me=Pso=Ds=0,
A1
Mode Mo=L+a A=n-n_, A,=n—ng,
A +A,
If intervals aren't the same width, density of frequency is used instead
frequency.
—\k
X, —X)'n,
Moments About the mean: m, = %
z k
.. xi ni
About the origin: a, =="——
N
m
Skewness g =
s
Kurtosis g, = m—:—
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Where:

Ni1
n;
ni-1
Nit1

Number of items (size of the sample)

Left endpoint of the relevant interval

Width of the relevant interval

Cumulative frequency of the previous interval
Frequency of the relevant interval

Frequency of the previous interval
Frequency of the next interval
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Formulas of Two variables statistic

Means

Variances

Covariance

Pearson coefficient of
correlation

LINEAR
regression

LOGARITHMIC
regression

EXPONENTIAL
regression

POWER
regression

QUADRATIC
regression

N "N
%, zx;vy"”' -%y
_ o
S, 8,
y—?=ix2y (x-x) - y=a+bx
y—y=s;?5xy (lnx—m) — y=a+blnx
lny—m=sxﬂ(x—)_c) -  y=ab"x

2
sx

PR | N
lny—lny=$(lnx—lnx) -

Inx

y=ax"b

— y=ax’+bx+c
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Formulas of Total Probability Law and Bayes' Theorem

Total Probability Law

P(B)=P(A))-P(B/A)+P(A,))-P(B/A))+...+ P(A,))-P(B/A))

Bayes' Theorem

P(Ai)'P(B/Ai)

P(A,/B)= B)

25



Formulas of probability of two events A and B

P(E)=1 E

A B

P(2)=0

P(A)=1-P(A)
P(B)=1-P(B)

P(AuB)=P(A)+P(B)-P(ANnB)
P(ANB)=P(A)-P(B/A)
P(ANnB)=P(B)-P(A/B)

P(A-B)=P(A) - P(AN B)
P(B—A)=P(B)- P(AN B)

P(AUB)=P(ANB)
P(ANB)=P(AUB)

P(ANB)
P(B)
P(ANB)
P(A)

P(A/B)=

P(B/A)=
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Specifications

Description

StaTool. Application for Windows with capabilities of statistic and probability
calculations.

Output precision

From 8 to 10 digits

Internal precision 16 digits.
Types of calculations: 7 types:
- Hypothesis testing

- Confidence interval estimation

- Probability distributions

- One variable statistic

- Two variables statistic

- Total Probability Law and Bayes' Theorem
- Probability of A and B events

Size

Width = 1024 pixels, height = 732 pixels.

Registered trademarks

Vaxa and Vaxa logo are trademarks of Vaxa Software.
Windows is a registered trademark or a trademark of Microsoft Corporation in the U.S.A. and/or other

countries.

All the other trademarks are property of their respective owners.
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