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Introduction

StaTool is a Windows application for Statistics and Probability calculations.

StaTool performs 7 types of Statistics and Probability calculations:

Hypothesis testing, Confidence interval estimation, Probability distributions,

One variable statistics, Two variables statistics, 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.

Terms of use

In no event shall VaxaSoftware be liable to anyone for direct, indirect, special, collateral, incidental, or
consequential damages by the use or impossibility of use of the software, nor by the effects in the operation of
other software or the operating system.

Before the installation we recommended to make backup of your data and create a restoration point.

You will be able freely to evaluate the software during the time that considers necessary. Passed this period of
evaluation you would have or to register it or uninstall it.

To register the software, please see the option "REGISTER APPLICATION" in the help menu of the software.

After paying the registry fee you will receive by email the REGISTRATION KEY of the software.
Once registered the software, it will be able to use the options that were disabled until that moment.

The REGISTRATION KEY is UNIQUE for EACH COMPUTER.
You cannot use the same REGISTRATION KEY for multiple computers.

You can freely distribute unaltered copies of the installation system of the software to other users.
You cannot decompile the software nor use no type of reverse engineer for its analysis or modification.
You cannot use part or the totality of the software to create a new software.

COOKIES
Our site www.vaxasoftware.com does not use cookies.

Conflicts of shared files:

VaxaSoftware assumes no liability for conflicts due to the incompatibility of shared files (*. dll, *. ocx and other
files).

VaxaSoftware's software use shared files (*.dll, *.ocx and other files).

It is possible that the shared file already exists and whether or not previously replaced by a different version
during the installation of the VaxaSoftware's software.

This can cause the installed software may not work and/or a third party software that shares the same file does
not.

Also the installation of a third party software can cause the VaxaSoftware's software or third party software may
not work correctly.

VaxaSoftware will try to resolve these conflicts in a reasonable manner, despite its satisfactory resolution is not
guaranteed.

Design, products, specifications, and prices are for information purposes only. VaxaSoftware reserves
the right to change or modify design, products, specifications, and prices at any time without prior 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 features 7 types of Statistics and Probability calculations:
- Hypothesis testing.
- Confidence interval estimation.
- Probability distributions.
- One variable statistics.
- Two variables statistics.
- 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 statistics 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 statistics 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.

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



One variable statistics

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 (0th 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 variables statistics

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

Exponential

Power

Quadratic

vvvv
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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( Ai/ 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) P(Z)

»(B) P(B)

p(AnB)  p(ANB)

p(AUB)  p(AUB)

p(AnB)  p(4UB)

p(4/B) p(4-B)

p(B/A) p(B-4)



Formulae of Probability distributions

Normal distribution (Gauss)
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Binomial distribution

Probability at a point:

n

a =p(x=ko)=[k jp"“(l—p)”"“
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Upper cumulative probability:
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Poisson distribution

Probability at a point:
_p A
k, !

a=px=k)=e

Upper cumulative probability:
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Binomial
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Poisson
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Where:

= >

=
(=]

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 /-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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Formulae of Confidence interval estimation

Mean of population
(known population variance) N(O 1)
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Mean difference of two populations
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Mean difference of two populations

(unknown and different population variances) t-Student
_ St S?
=ty €| % —X, * t[a j n_l+n_2 =
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(Welch approximation)

Variance ratio of two populations

F-Snedecor
oy _| S S;
25| o2 a > o2t (a
(72 S2 (1—57112—1,111—1) S2 (5, nz—l,nl—lj ]_—O‘,
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Ratio difference of two populations
N(0, 1)
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p—p,€ pl—pziza\/l 4 :
2 n, n, l-«
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Where:
H“  Mean of the population
X Mean of the sample
0 Standard deviation of the population
S Standard deviation of the sample
P Ratio of the population
p Ratio of the sample
n  Sample size
& Significance level
1—«a Confidence level
z

o
% 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.

2 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

((x, 48 "2)
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Formulae of Hypothesis testing

Mean of population (known population variance)

Two-sided:
Hy: 1=
Hy: H# Hy

Right side:
Ho: 1< H
H,: 1> N,

Left side:
Hy: 12 H
Hy: p<p,

Reject H, if:

iz %(—za , Zaj
2 2

X — Hy
Where z, = ———
ere Z, o/n

The statistic z, follows a normal
distribution N(0, 1).

Reject H, if:
Zy >z,

Reject H, if:
Ty &7
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N(0, 1)

Fejection  Acceptance | Rejection

-

T L2 L2

Acceptance Eejection
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N(0, 1)

Eejection

_55(

Acceptance



Mean of population (unknown population variance)

Two-sided:

Hy: 1= K,
Hy: 4 # M,

Right side:

Hy p< Ho
Hy: > iy

Left side:
Hy: pZ py
Hy: <t

Reject H, if:

X — My
Wh t, =
ere ¢y S/\/;

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

Reject H, if:
tO > t(

a,n—l)

Reject H, if:
ty < —t(

a,n-1)
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- I&f 2 I.-:f 2
t-Student
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Ie::
#-Student
Rejection  Acceptance
— I‘Gf



Variance of population

Two-sided:
Ho: ¢° = 0'5

2 2
H,: 0" #0,

Right side:
Ho.' (72 < U;

H;: 62 >O‘g

Left side:
Hy: 67 > Gg

2 2
H:o < (O

Reject H, if:

2

P

Lo 2| X o V> Xl Chi-square
2’ 2’
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2
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The statistic )(5 follows a

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

Reject H, if:
2

Z(? > Z(a,n—])

Xz
Chi-square

Rejection

Acceptance
2

Ka

Reject H, if:
2

Z(? < Z(l—a,n—l)

2

Ve

Chi-square

Acceptance
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Ratio of population

Two-sided: Reject H, if: N (0. 1

H().' p:po ( E )
ZO &| - a Za

H\:: p# p, 5 2

n ﬁ_n Do Rejection  Acceptance | Rejection
Z === —— -
Where “o 1— Z., Z,1
np, Po)

The statistic z, follows a normal
distribution N(0, 1).

Right side: Reject H, if:

Hy: p<p, 20 > 24
H: p>p,
Acceptance Eejection
EC!'
Left side: Reject H, if:
S p> _ N(0,1)
Ho: p 2 Py 20 <z,
Hy: p<p,

Rejection  Acceptance

_‘:&’

Mean difference of two populations (known population variances)

Two-sided: Reject H, if:

=, =A N(0,1)
Ho: =ty = 0

ZO f T4 Za

Hl: :u] - lu2 * A0 > >

P 5 P )_Cl )?2 — AO Rejection = Acceptance = Rejection

O, #0O 0T T — _ = Z

( ! 2) Where i+i22 o/l al2

The statistic z, follows a normal
distribution N(0, 1).

Right side: Reject H, if:
Hoy =, <A,  zy>z,
Hi: =y > A

Acceptance Eejection

zZ

Left side: Reject H, if:
Ho: M~y 2A, z,<-z, N(0, 1)
Hi: =y <Ay

Rejection  Acceptance

_‘:a
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Mean difference of two populations (unknown and equal population variances)

Two-sided: Reject H, if: £Student

Ho: =1y = A .
t,&| —t , L

Hy: w—u,# A() 0 [% n1+n2—2) (% n1+n2—2]

(612 = 622 ) t, = %fAlo Rejection Acceptance Rejection
Where P -t t

n.n,

_(n -1 Sl2 +(n,—1) S,f

Sp
n +n,—2

(Pooled variance of the samples)

The statistic #, follows a
t-Student distribution with
n + ny— 2 degrees of freedom.

Right side: Reject H, if:

t-Student
Ho: th— Hy <A, Lo > (o n in,-2)
Hy: =y > A,

Acceptance | Rejection
I-Gf

Left side: Reject H, if:

t-Student
Ho.' lul - ,u2 Z AO tO < _t(a,nlJrnz—Z)
Hy: =y, <A,

Eejection  Acceptance

— I‘a
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Mean difference of two populations (unknown and different population variances)

Two-sided:
Ho: =1y = A
Hi: iy =y # A

2 2
(o) #0,)

Right side:
Hy: iy = 1y <A
Hi: iy =iy > A

Left side:
Ho: =y 2 Ay
Hi: =y <Ay

Reject H, if:

¢ _)_Cl_fz_Ao
Where ’ if+i§
nn
§ ($2/n,+S82/n, )
:(S12/n1)2 (S;/n2)2
+
n -1 n, —1

(Welch approximation)
The statistic £, follows a

t-Student distribution with
v degrees of freedom.

Reject H, if:
t, > l‘(a’v)

Reject H, if:
ty <—t(a.y)
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Rejection Acceptance Rejection

t-Student

Acceptance | Rejection
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Eejection
—1

-4

[
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Variance ratio of two populations

Two-sided: Reject H, if:
Hy 02 =07 F-Snedecor

2 2
H].' (71 ¢02

F, ¢ F(k% nl—l,nrlj ’ Fi% n]fl,nzflj

S2
Where Fy =—%
S
F 2 F&' 2

T—/2 2

Eejection

Acceptance

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

Right side:  Reject H, if:
Hy 62<0? Fy>F, . 1. F-Snedecor
H: 6] >0,

Acceptance Eejection

F

-4

Left side: Reject H, if:
F-Snedecor

2 2
Hy: 0" 20y Fy<Fy_, , 1.,

2 2
H].' o < 60

Acceptance
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Ratio difference of two populations

n,

Two-sided: Reject H, if:
B = p, Zy B =Z z
Hy: p# p, 0 % ’ %
z, = 131 — P
Where N A~ 1
\/ p(l-p) ( +
n
h= np +n,p,
n +n,
The statistic z, follows a normal
distribution N(0, 1).
Right side: Reject H, if:
Hy: p<p, Zon
Hy: p, > p,
Left side: Reject H, if:
Hy: p, 2 p, Zy < -2,
Hy: p<p,

20
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Rejection = Acceptance | Rejection
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Acceptance Rejection
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Where:

|
]

I TR NN

2
%(a,v)

(@ v, v,)

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(0O, 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
v, and v, degrees of freedom

21



Formulae of One variable statistics

Mean X= 25
N
2 2
Variance (s?) and §2 = 2xn 0 s= 2xn %2
standard deviation (s) N N
Coefficient of variation CV = |ST|
X
k-N
_ 100 "
Percentiles fi=L+a "
kN_
_ 0"
Deciles D, =L+a "
k-N
T - Ni—l
Quartiles Oy =L+a "
N
2 N Me=py=p 0
_ , e=Psy=Ds=
Median Me=L+ @ v
Al
Mode Mo=L+a A=n—-n_, A,=n—-n,
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, = %
k
X n,
About the origin: a, = L
N
m
Skewness g =
s
Kurtosis g = m_: -3
s
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Where:

i-1
n;

N+

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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Formulae of Two variables statistics

Means

Variances

Covariance

Pearson coefficient of
correlation

LINEAR
regression

LOGARITHMIC
regression

EXPONENTIAL
regression

POWER
regression

QUADRATIC
regression

N YN
2 Z:xiyil/li_)?)—}
xy N
SX)
_sxsy
- Sx
y-y=—2(x-x) - y=a+bx
SX
— Slnxv 1.
y—y= 2'(lnx—lnx) -  y=a+blnx
Inx
__leny — _ A
Iny—-Iny= 2(x—x) -  y=ab"x

X

S

InxIny P
”2“) (lnx—lnx) -

Inx

lny—m= yv=ax"b

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

Total Probability Law

P(B)=P(4,)-P(B/ A)+P(4,)-P(B/ A,)) +...+ P(4,)- P(B/ A,)

Bayes' Theorem

P(Ai)'P(B/Ai)

P(A4,/B)= B)
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Formulae of probability of two events A and B

P(E)=1
P(D)=0

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

P(AU B) = P(4)+ P(B)— P(AN B)
P(ANB)=P(A4)-P(B/ A)
P(ANB)=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(4UB)

P(ANB)
P(B)
P(ANB)
P(4)

P(A/B) =

P(B/ A)=

26




Specifications

Description StaTool. Application for Windows with capabilities of statistics 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 statistics

- Two variables statistics

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

Size Width = 1024 pixels, height = 732 pixels.
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Registered trademarks

* Microsoft, Windows, Windows XP, Windows Vista, Windows 7, Windows 8, Windows 10 and logos of
Windows XP, Windows Vista, and Windows 7 are registered trademarks or trademarks of Microsoft
Corporation in the United States of America and/or other countries.

* Adobe, Adobe logo, PDF and Reader are registered trademarks or trademarks of Adobe Systems
Incorporated in the United States of America and/or other countries.

* PayPal and PayPal logo are registered trademarks or trademarks of PayPal Inc. and/or eBay Inc. in
the United States of America and/or other countries.

* YouTube and YouTube logo are registered trademarks or trademarks of YouTube LLC.and/or
Google Inc. in the United States of America and/or other countries.

* Google and Google logo are registered trademarks or trademarks of Google Inc. in the United States
of America and/or other countries.

* Visa and Visa logo are registered trademarks or trademarks of Visa Inc. in the United States of
America and/or other countries.

* Amex, American Express, Amex logo and American Express logo are registered trademarks or
trademarks of American Express Company in the United States of America and/or other countries.

* MasterCard and MasterCard logo are registered trademarks or trademarks of MasterCard
Incorporated and/or MasterCard Worldwide in the United States of America and/or other countries.

* VaxaSoftware and VaxaSoftware logo are trademarks of VaxaSoftware.

All the other product names, company names or logos on this site are either trademarks or registered
trademarks of their respective owners.
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