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Aim of the Lesson

« Understand the importance of statics in practical cases
« Understand how to do some literature analysis
e Collect some data
» Do some statistics (on Excel and Matlab)
- distribution plot
- scatter plot and correlation
- -test & Anova



BMI

The Body Mass Index (BMI) is a biometric parameter defined as the body mass divided by the
square of the body height.
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It is universally expressed in units of kg/m2, resulting from mass in kilograms and height in metres.
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BMI and other biometric parameters

Body Mass Index values for males and females aged 20 and over, and selected percentiles by age: United States, 2011-2014.
Source: "Anthropometric Reference Data for Children and Adults: United States” from CDC DHHS=2!

Percentile
5th 10th 15th 25th 50th T5th 85th 90th 95th

Men BMI (kg/m?) _

20 years and over (total) l 20,7 2272 230 246 25T 316 340 36.1 39.8
| 20-29 years [193 [205 |21z |25 |25 [305 [331 [381 [392
30-39 years 211|224 233 |248 |275 |319 |361 |35 393
AD-49 years 219 |234 |243 267 |285 |39 |344 |35 |400
| 50-50 years 216 |227 |[236 |254 [283 320 |[340 (352 |403
| 6069 years 216 |27 |236 [253 [280 |[324 [353 |[369 [412
70-79 years 215 232 |239 |254 [278 [309 [331 [349 [389
80 years and over 200 [215 |25 |241 [263 [200 [311 [323 [338
Age ' Women BMI (kg/m?) ' ' _
| 20 years and over (total) 196 |210 |20 [236 |207 |332 |%5 |393 |433
20-29 years 186 |198 |207 219 |256 |318 |30 |389 |420
30-39 years 198 |211 |20 [233 |276 |331 |36 |400 |47
| 4049 years 200 [215 |25 [237 [281 [334 [370 [396 [445
| 50-59 years 199 [215 |22 |245 |286 [344 [383 [407 [452
60-69 years 200 [217 [230 [245 [289 [334 [361 |[387 [418
70-79 years 205 |21 |29 |246 [283 [334 [35 [391 [429

' 80 years and over 193 204 [213 |233 [261 [207 [309 [328 |[352



Analysis of literature

* Where to start? Which type of analysis | have to do?
» Understand and Define your ‘problem’

PS: if you have to present a document in english, search in English

4
(you cannot use translated references)! . '
| e—




Examples in literature

Ranasinghe et al.

The relationship between BMI and body fat percentage o
(BF %) has been studied in various ethnic groups to g - maie
estimate the capacity of BMI to predict adiposity. - o

The work aims to study the BMI-BF% relationship ina 220 o o o
group of South Asian adults who have a different body Qs OO

composition compared to presently studied ethnic
groups. We examined the influence of age, gender in
this relationship and assessed its linearity or
curvilinearity.

» A cross sectional study was conducted, where adults
of 18-83 years were grouped into young (18-39
years) middle aged (40-59 years) and elderly (>60
years).

» Pearsons correlation coefficient (r) was calculated to
see the relationship between BMI-BF% in the
different age groups. Multiple regression analysis 0.0~
was performed to determine the effect of age and - T -
gender in the relationship and polynomial regression BMI (Kg/m?)
was carried out to see its’ linearity

10.049

Ranasinghe et al. "Relationship between Body mass index (BMI) and body fat percentage, estimated by bioelectrical impedance, in a group of Sri Lankan adults: a cross sectional study." BMC Public Health (2013)



Statistics: Bar Graph

Length of male ws. female fish
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Statistics: Distribution plot

This graph plots probability density functions (PDF) which describe the probability of each data value. Usually, you specify
the distribution and parameter values.
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Statistics: Scatter plot

A Scatter (XY) Plot has points that show the
relationship between two sets of data.
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Scatter plot - best fit

We can also draw a "Line of Best Fit" (also called a

"Trend Line") on our scatter plot (linear fit in this case).

Try to have the line as close as possible to all points,
and as many points above the line as below.

The ‘goodness of the fitting’ is related with the
coefficient of determination - R? (from 0 to 1), which
indicates the proportion of the variance in the
dependent variable that is predictable from the
independent variable(s).

It provides a measure of how well observed outcomes
are replicated by the model.
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Scatter Plot — Pearson coefficient

The Pearson correlation coefficient (r) is a measure of the linear correlation between two variables Xand Y. It
has a value between +1 and -1, where 1 is total positive linear correlation, 0 is no linear correlation, and -1 is
total negative linear correlation.

p=-1 1< p <0

0< p <+1 p=+1 p=0



Scatter plot — Interpolation/Extrapolation
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Interpolation is where we find a Extrapolation is where we find a value
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Data Collecting

e Age Create a Tab on Excel

» Gender

« Weights

* Heights

e Heart beat Create a Dataset on Matlab:

names={'Sesso" 'eta’ ‘altezz' 'peso’ 'nato’ ‘polso'}
mydataset=mat2dataset(MYdata, 'varnames', names)



Statistic on excel

* Mean, standard deviation, pearson coeff.
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Statistic on excel (2)

e Bar graph with error bars
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Car Price
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Statistics on Matlab: bar graph

bar(y)
bar(x,y)

bar(__,width)
bar(__,style)
bar(__,color)
bar(__,Name,Value)

bar(y) creates a bar graph with one bar for each element in y. If y is a matrix, then bar groups the bars
according to the rows in y.

errorbar(y,err) creates a line plot of the data in y and draws a vertical error bar at each data point. The
values in err determine the lengths of each error bar above and below the data points, so the total error
bar lengths are double the err values




Statistics on Matlab: Normal Distribution Plot

Normal probability plots are used to assess whether data comes from a normal distribution (Gaussian
distribution).

Many statistical procedures make the assumption that an underlying distribution is normal, so normal
probability plots can provide some assurance that the assumption is justified, or else provide a warning
of problems with the assumption.

X = normrnd(mu,sigma)
X = normrnd(mu,sigma,m,n,...)
normplot(x) -> normplot(mydataset.peso)



Statistics on Matlab: Scatter plot

scatter(x,y) . ) =
scatter(x,y,Sz) 1500 Wb T
scatter(X,y,sz,C) ool ool
scatter(__,'filled") g2 AR
scatter(__,mkr) 5
scatter(__,Name,Value) :

v it > 37 || R

200 400 600 800 1 15 2

scatter(x,y) creates a scatter plot with circles at the locations specified by the vectors x and y. This type of graph
Is also known as a bubble plot.

gplotmatrix(x,y,group) creates a matrix of scatter plots. Each individual set of axes in the resulting figure contains a
scatter plot of a column of x against a column of y. All plots are grouped by the grouping variable group.



Statistics on Matlab: Linear Regression &
correlation

Linear regression models the relation between a dependent variable (y) and independent variable x.

y =00 + b1*x

y-intercept slope (or regression coefficient) 4500 |

yCalcl = bl%*x;
scatter(x,y)
held on
plot(x,yCalcl)

Linear Regression Relation Between Accidents & Population
D -

Rsgl = 1 - sum({y - yCalcl).*2)/sum((y - mean(y))."*2)

Fatal traffic accidents per state

1 15 2 25 3 35
Population of state «107

r = corr(x,y) calculates the correlation between columns of X and Y (default: Pearson)



t-test

A t-test is any statistical hypothesis test in which the test statistic follows a Student's t-distribution under
the null hypothesis.

It can be used to determine if two sets of data are significantly different from each other.

A t-test is most commonly applied when the test statistic would follow a normal distribution if the value of
a scaling term in the test statistic were known. When the scaling term is unknown and is replaced by an
estimate based on the data, the test statistics (under certain conditions) follow a Student's t distribution.

h= ttest2(x,y)

returns a test decision for the null hypothesis that the data in vectors x and y comes from independent
random samples from normal distributions with equal means and equal but unknown variances, using
the two-sample t-test. The alternative hypothesis is that the data in x and ycomes from populations with
unequal means. The result h is 1 if the test rejects the null hypothesis at the 5% significance level,
and 0 otherwise.



ANOVA

Analysis of variance (ANOVA) is a collection of statistical models used to analyze the differences among group means
and their associated procedures (such as "variation" among and between groups), developed by statistician and
evolutionary biologist Ronald Fisher.

In the ANOVA setting, the observed variance in a particular variable is partitioned into components attributable to
different sources of variation.

In its simplest form, ANOVA provides a statistical test of whether or not the means of several groups are equal, and
therefore generalizes the t-test to more than two groups. ANOVAs are useful for comparing (testing) three or more
means (groups or variables) for statistical significance. It is conceptually similar to multiple two-sample t-tests, but is
more conservative (results in less type | error) and is therefore suited to a wide range of practical problems.

p = anoval(y)

returns the p-value for a balanced one-way ANOVA. It also displays the standard ANOVA table (tbl) and a box plot of the
columns of y. anoval tests the hypothesis that the samples in y are drawn from populations with the same mean against
the alternative hypothesis that the population means are not all the same.

p=anova2(y,reps) returns the p-values for a balanced two-way ANOVA for comparing the means of two or more columns
and two or more rows of the observationsin y.



