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Cholestrole
Sum of
Squares df Mean Square F Sig
Between Groups 57.220 3 19.073 1.418 245
Within Groups 887.580 66 13.448
Total 944.800 69
ANOVA
Cholestrole

Sum of Squares df
Between Groups 57.220 3 19.073 1418 .245

Within Groups

explain

mistakes. Check important info.

887.580 66
Total 944.800 69

13.448

Mean Square F Sig.

ChatGPT ®

This ANOVA table provides the results of a one-way analysis of variance (ANOVA) for
cholesterol levels across different groups. Here’s a breakdown of what each row and

column represents:

Key Elements in the Table
1. Sum of Squares:
¢ This measures the variation in cholesterol levels.

* Between Groups: The sum of squares (57.220) represents the variation in

cholesterol levels between the groups.

e Within Groups: The sum of squares (887.580) represents the variation within each

group (individual differences within groups).

« Total: The total variation in cholesterol levels (944.800) is the sum of the Between

Groups and Within Groups sums of squares.
2. df (Degrees of Freedom):

* Between Groups: There are 3 degrees of freedom, which typically corresponds to

the number of groups minus one.

« Within Groups: There are 66 degrees of freedom, which usually corresponds to the

total number of observations minus the number of groups.

» Total: The total degrees of freedom is 69, which is the sum of the Between and

Within Groups degrees of freedom.

10



3. Mean Square:

e This is the Sum of Squares divided by the degrees of freedom.

e Between Groups: The mean square for Between Groups is 19.073.

¢ Within Groups: The mean square for Within Groups is 13.448.
4. F (F-Ratio):
¢ The F-ratio (1.418) is the ratio of the mean square between groups to the mean
square within groups. It tells us how much of the variability in cholesterol can be
explained by differences between groups relative to variability within groups.
5. Sig. (Significance):
¢ The p-value or significance level here is 0.245.

e A p-value above 0.05 indicates that there is no statistically significant difference in

cholesterol levels between the groups at the 5% significance level.

Interpretation

Since the p-value (Sig.) is 0.245, which is greater than the common alpha level of 0.05, we
fail to reject the null hypothesis. This means there is not enough evidence to conclude that
there are statistically significant differences in cholesterol levels between the groups. In
other words, the observed differences in cholesterol levels between these groups are likely
due to random chance rather than a true difference.
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[¥) New Thread >

98 Workspace

[3 My Threads (27) >
O My Files

% My Workflows
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€3 Account & Billing

(> LogOut

Paymenter julius
Google e juliuspaymenter@gm...
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Upgrade ® New Thread

& Ppython 3 [©) >

Julius' Workspace

What do you want to analyze today?

{I] Notes m Reasoning

@J |add a file or start a conversation now and add files later...

Reasoning

Julius will improve the quality of their
responses by taking time to plan out each
step and execute more carefully.

J Default v & Tools Advanced Reasoning =

Upgrade your account to begin using

Or start from ready workflows advanced planning mode.

Q Ssearch workflows...

Upgrade now

Il = i l~ B

Quick o Time
Visualizat Data Significan Series... Extract
. Cleaner Testing Tables...
Visually Forecast
exp[ore Methodical Run time seri... Extract
cleanyo... significa... tables...
27158 5633
“ runs & 7142 runs 5 3126 runs * runs & 2129 runs

Show desktop
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Bar Chart Maker Statistics

nterpretation, and presentation of data. Wnether you're lookin
concepts and practical apg

and create a customizable bar chart in seconds.

ons. Dive into the world of data-driven dex

on-making

BT . Dt of Changes Aptss Three Categeres

e e

Bar Chart Maker Create Grouped Bar Graph Create a Stacked Bar Graph
Upload your data and generate a bar chart Grouped or clustered bar charts are used to Stacked bar graphs show the composition of
compare frequencies, counts, or other measures. different categories within a dataset. Each bar..
Descriptive Statistics @ Dataset Cleaning & Creating correlation matrix...
Exjcaeieny Qumieaaol) v Dualyenizaion) (Comparsopiene) 2 emlBraesbey Cogmes) 3 Shows users how to perform descriptive statistics / 4 Step 1: Clean the Dataset and prepare for This workflow guides you through creating a
S —— P © aysnas Pr— © aysnas PR on a complex dataset labeled. analysis / correlation matrix using real-world data. We will
Statistics  Sample Size Calculator Data Processing  DataCleaning  +2 Genetics  Data Visualization  +3

i o Muerage Prtest and Pastest Scves by Gre
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https://julius.ai/docs/chat-start-guide

Julius SOy LSL“W‘)% 3| gy

o ools (g5Lusy g (o 2
“Please remove the rows with missing data and update dataset.”
“perform any necessary data cleaning.”
“Can you check for outliers please by showing me boxplots?
"Help me clean this dataset by removing null values and duplicates.”

o gi Hlof

"Calculate the mean, median, and mode of this dataset.*
“Let's look at central tendency, measures of variability, 95% Cl and IQR, minimum
and maximum values. Please do this for age, height, weight, and income
column. Please also explain the meaning of each.”
"Generate a scatter plot to show the relationship between variables X and Y."

“Can we perform descriptive statistics on this dataset please¢ Break it down by

SexX.

t oy oy
“Please perform a normality test and homogeneity of variances on each
variable.” 21



Julius SOy ‘SLacx{,olﬁ 3| gy

: 6 ybo] 3T
"Please perform a regression analysis on the attached data.*
“Please perform a one-way ANOVA on the dataset.”
“Please perform a post hoc analysis on the statistical significant results we
obtained from the one-way ANOVA.”
"Perform a hypothesis test to determine if there's a significant difference

between these two groups.*
oilo (5 S0k

"Train a decision tfree model on this dataset and evaluate its accuracy.”

"Use k-means clustering to segment this data into three groups.”

iy gad 3l 5
"Analyze this image to identify any objects present.”

"Extract text from this image using OCR." 22



D S Upgrade ® Example 1 @ Python 83 [©)

e You

Example - Copy.sav
- 2.76 KB

| uploaded the file: ~Example - Copy.sav’

Please load in dataset.

o = ]

The dataset has been loaded successfully. Here are the key variables in the dataset:

id: Patient identifier

sex: Gender

B_G: Blood group

age: Age in years

BMI: Body Mass Index

diastol: Diastolic blood pressure
systol: Systolic blood pressure
chol: Cholesterol level

duration: Duration (likely of diabetes)
fbs: Fasting blood sugar

HbAlc: Glycated hemoglobin

The data appears to be medical/health-related information for different patients. Let me
know what specific analysis you'd like to perform with this dataset.

E’ ﬂb q] Nov 10, 02:30:36 PM
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o You

Can you identify any columns or rows with missing data?
Z B &

o Julius

= ) S Upgrade ® Example 1 & Python b

The analysis shows that the columns "diastol" and "systol" have missing data, with 4 and 1

missing values respectively. This indicates that some blood pressure measurements are
incomplete in the dataset.

E & &

O]

24



o You

Replace the missing data by any suitable method.

7 B &

o Julius

I'll replace the missing values using the mean of each column since these are numerical
medical measurements and mean imputation is a reasonable approach for this type of

data.
</> Filled missing values with mean for diastol and systol & O
= (] 8 Upgrade ® Example 1 e Python 3 0]

R Y e

> Show 4 outputs

The missing values in the "diastol" and "systol" columns have been successfully replaced
with their respective column means, ensuring no missing data remains in these columns.
Here are the first few rows of the updated dataset:

Optional: Click on columns or rows to focus on specific data o, Export @
diastol systol
0 8196969697 20
1 8 13
2 8 20
3 8 10
“ 9 12
B & P
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e You

Can you check for outliers please by showing me boxplots?
7 B &

Nov 11, 10:32:30 AM

The boxplot visualization has been generated to identify outliers in the dataset. The
analysis also provides a summary of the outliers detected in each numerical column. Here
is the boxplot visualization:

(@ Unable to create interactive chart for this Static

Boxplets of Numerical Variables

150

8 o
Q
2 f °
8
T - =
@” s’(}ﬁ G‘}& ép\ p 46{(_‘v el

%
L

Additionally, here are the details of the outliers found in each column:

Age: 2 outliers with values [32.0, 72.0]

BMI: 5 outliers with values [18.0, 19.0, 33.0, 33.0, 36.0]

Diastol: 31 outliers with values ranging from 5.0 to 12.0

Systol: 8 outliers with values [18.0, 18.0, 18.0, 18.0, 20.0, 20.0, 20.0, 80.0]
Chol: 4 outliers with values [10.0, 12.0, 30.0, 34.0]

Duration: 2 outliers with values [25.0, 25.0]

HbA1c: 1 outlier with value [18.1]

These outliers may need further investigation or handling depending on the context of the
analysis.

P Dranhox »
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(] 8 Upgrade ® Example 1

° You

Generate a scatter plot to show the relationship between variables BMI and HbAlc
/Z B @

0 Julius

</> Created a scatter plot to visualize BMI and HbA1c relationship &

& Python C Rerun code 2 Edit code ©

Relationship between BMI and HbAlc

184 Correlation: 0.13 ° ° °
L]
L]
16 e
® 0
. 8
L °
14 4
" ¥
a3
<
Qo
-
124
10 A
° ]
e . s e °
° . °
L]
L] ° ° -
81 °
. H
17.5 20.0 225 25.0 2715 30.0 32.5 35.0
BMI

The scatter plot shows the relationship between BMI (Body Mass Index) and HbA1c levels.
The red line represents the trend line, and the correlation coefficient of 0.11 indicates a
weak positive correlation between these two variables. This suggests that while there
might be a slight tendency for HbAlc to increase with BMI, the relationship is not very
strong in this dataset.

@ @ CJJ Nov 11, 10:35:34 AM
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° You

Please examine the relationship between gender and HbAc.
7 B @&

The boxplot and statistical analysis have been successfully generated to examine the
relationship between gender and HbA1c levels. The summary statistics and t-test results
provide insights into any potential differences between males and females in terms of
HbAl1c levels. Let's review the findings.

& Unable to create interactive chart for this Static

Distribution of HbAlc by Gender

18

16

HbALc (%)

12

10

Gender (1 = Male, 2 = Female)

Summary Statistics of HbAlc by Gender:

The summary statistics show that the mean HbAlc levels are quite similar between males
and females. The t-test results indicate that there is no statistically significant difference in
HbAlc levels between genders, as evidenced by a high p-value of 0.8749.

28



Example 2

Example.sav
- 256 KB

| uploaded the file: ~ Example.sav®

g B &

Optional: Click on columns or rows to focus on specific data

id sex B_G age BMI diastol
0 1 female B 57 36 n
1 2 female AB 32 18 8
2 3 female A 50 27 8
3 4 female AB 51 26 8
4 5 male A 55 26 9

systol

20

chol

34

10

26

22

20

duration

14

10

@ Python

& Export @
fbs HbAlc
173 14.6
75 8.6
175 15.5
138 9.3
143 14.7

The data from the " Example.sav" file includes columns such as “id", “sex”, “B_G* (possibly blood group),

age™, “BMI", “diastol", “systol®, “chol®, “duration, ~fbs", and “HbA1c". The first few rows provide a
snapshot of the dataset, showing various health-related metrics for individuals. If you need further

analysis or specific insights, let me know!

E & &

J Default v £ Tools Advanced Reasoning =

29



o You

Let's look at central tendency, measures of variability, 95% Cl and IQR, minimum and

maximum values. Please do this for age, BMI, diastol, systol, chol, duration, fbs and
HbA1lc column. Report frequency, percentage, and mode for sex and B_G. Please also
explain the meaning of each.

/s B &

The analysis was successfully completed after correcting the confidence interval
calculation. Here are the results for the numerical and categorical variables:

Numerical Variables Analysis

Variable Mean Median Std Dev Cl_Lower Cl_Upper IQR Min Max
age 53.5 54.5 7.92 51.61 55.39 8.75 32.0 72.0

BMI 2559 26.0 318 24.83 26.34 3.018.0 36.0

diastol 8.23 8.0 1.37 7.9 8.56 1.0 5.0 12.0

systol 13.0 12.0 2.53 12.4 13.6 2.5 9.0 20.0

chol 20.6 20.0 3.7 19.72 21.48 3.75 10.0 34.0

duration 9.01 9.0 5.28 7.75 10.27 5.75 1.0 25.0

fbs 132.14 133.0 28.69 125.3 138.98 45.0 71.0 181.0

HbATc 11.49 10.8 2.8 10.82 1215 3.47 7.6 18.1

Categorical Variables Analysis
Categorical Variables Analysis:
Sex Distribution:

male: 36 (51.43%)

female: 34 (48.57%)

Blood Group Distribution:

A: 23 (32.86%)

B: 20 (28.57%)

AB: 19 (2714 %)

0O: 8 (11.43%)

Modes:

Sex Mode: male

Blood Group Mode: A

These results provide insights into the central tendency, variability, and distribution of the
dataset's variables. If you need further explanation on any specific metric, let me know!

o 30



o You

Make table in word format for above results

77 B &

The document was successfully created by adjusting the code to match the correct keys in the ~results®
list, ensuring that the statistical analysis results are accurately represented in the Word document. You can
download the document here.

B d PG
N Paragraph | Styles
'L|1|23 P45
s g : 2. Categorical Variables Analysis
Statistical Analysis Results 8 y
Sex Distribution
. . . Category Frequency Percentage

1. Numerical Variables Analysis ale % 51.43%
Variable Mean + SD | Median 95% CI IQR Min-Max female 34 48.57%
age 53.50+ 54.50 (51.61, 8.75 32.0-72.0

7.92 55.39) T
BMI 2559+ 26.00 (24.83, 3.00 18.0-36.0 Blood Group Distribution

3.18 26.34) Category Frequency Percentage
diastol 823+ 8.00 (7.90, 1.00 5.0-12.0 A 23 32.86%

1.37 8.56) B 20 28.57%
systol 13.00 = 12.00 (12.40, 2.50 9.0-20.0 AB 19 27.14%

2.53 13.60) 0 8 11.43%
chol 20.60 £ 20.00 (19.72, 3.75 10.0-34.0

3.70 21.48)
duration 9.01 + 9.00 (7.75, 5.75 1.0-25.0

5.28 10.27) 3. Modes
fbs 132.14 + 133.00 (125.30, 45.00 71.0-181.0 Sex Mode: male

28.69 138.98)
HbAlc 11.49 + 10.80 (10.82, 3.47 7.6-18.1 Blood Group Mode: A

2.80 12.15)
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Example 3 (Workflow)

JUIIUS e

[£) New Thread »

« e Explore Workflows

[N Resources

Analyze anything with custom Al workflows
~7  Explore Workflows

0 Documentation >

2 Community Forums

A Model Labs

Q) search workflows...
4> Upgrade

@ Account & Billing

[ LogOut

Paymenter julius

Google » juliuspaymenter@gm... » || :: m I:u
[ =

f=23 s Data Data Data Cleaning Statistics Bar Chart Education
Processing Visualization Maker
i £B | X 5 workflows 32 workflows 3 workflows 12 workflows 7 workflows 4 workflows
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(J zfickenworth

Total Estmate by Qrouped Ages.

€2 yoars and over

& 697 runs

Create a simple pie chart

Shows you how to create a simple pie chart from
some census data collected from the United Stat...

Data Visualization

(J Alysha.G

Demographic Data

+2

& 432runs

( zfickenworth & 683runs

Working vs Not Working Counts for Selected Instutions (2007)

R

Create Grouped Bar Graph

Grouped or clustered bar charts are used to
compare frequencies, counts, or other measures...

Data Visualization Comparison chart +2

(7 Alysha.G & 391runs

(J Alysha.G & 541runs

L il g_hgﬁé_“j

& & §

& 4 VR

&

Creating correlation matrix...

This workflow guides you through creating a
correlation matrix using real-world data. We will...

Genetics Data Visualization +3

(7 Alysha.G & 313runs

33



Julius 18

[£) New Thread >

88 Workspace

[3 My Threads (50)
B My Files

% My Workflows

[N Resources

~7  Explore Workflows
3 Account & Billing
[ LogoOut

Paymenter julius

Google e juliuspaymenter@gm...

D' N anthiate
2 N team

<>

€ @ | X

Create Grouped Bar Graph

Grouped or clustered bar charts are used to compare frequencies, counts, or other measures across multiple categories and groups.
Create your own with this workflow!

@ Alysha.G & 391runs Data Visualization Comparison chart Grouped Bar Chart Bar Chart Maker (> Files Needed

Working vs Not Working Counts for Selected Insttutions (2007)

Workflow Steps

o User D

Provide the link to the Google Sheets/file.

9 Agent

Preview the dataset.

watuy

Coum

[ —

e User 4

What variables would you like to plot on
the grouped bar chart? For the default

nDe

Institution

34



Active
EI] Notes Workflow 5

Choose afile:

Provide the link to the Google Sheets/file.
00 Stop

Create Grouped Bar Graph

Load the default:

A
scorecard.csv.xlsx

or Provide the link to the N
Google Sheets/file.

Load File

Preview the dataset.

anter@gm... What variables would you [&]
like to plot on the grouped
bar chart? For the default
example, enter - create a
grouped bar chart to
compare the counts of

<>

R T e T b et e TR

e T {I] Notes

Example.sav
> -2.56 KB

| uploaded the file: ~Example.sav"

Preview the dataset. What \
like to

g B @ bar ch

For the
enter -
bar ch

o Julius counts

winrlir

35



The dataset has been successfully loaded, and it contains columns such as “id", ~sex",

“B_G", “age’, “BMI, “diastol, “systol”, “chol”, “duration”, ~fbs", and "HbAlc . The data
types are appropriate for analysis, with most columns being - floaté4™ and categorical
columns like “sex” and "B_G".

o
id float64
sex category
B_G category
age float64
BMI float64
diastol float64
systol float64
chol float64
duration float64
fbs float64
HbAlc float64
E & &P Nov 11, 01:43:33 PM

o You

create a grouped bar chart to compare the counts of each blood type by sex

Z B &

o Julius

To create a grouped bar chart comparing the counts of each blood type by sex, | will first
aggregate the data to count the occurrences of each blood type for each sex, and then
use a plotting library to visualize this data. Let's proceed with this approach.

Code Output

>{ .}

The grouped bar chart has been successfully created to compare the counts of each

blood type by sex. This visualization helps in understanding the distribution of blood types

across different sexes.

() Want better charts? View in interactive mode Interactive Static

Counts of Each Blood Type by Sex

12

10 A

Count
[=)]

female male
Sex

2 A& 0 B

Blood Type
A

. AB
. B
e}
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e You

create a correlation matrix to visualize Clinical measurements and age and bmi via a

heatmap.

7 B E

The correlation matrix heatmap has been successfully created, visualizing the
relationships between clinical measurements, age, and BMI. This heatmap provides
insights into how these variables are correlated with each other.

(3 Want better charts? View in interactive mode Interactive Static

Correlation Matrix of Clinical Measurements, Age, and BMI

fbs duration chol systol diastol BMI age

HbAlc

I
age BMI diastol systol chol duration fbs HbAlc
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Descriptive

Statistics
I
| |
Contin Discrete
S i gfous (categorical)
e Variables
Measures of S
central M?EEUI'F{S of Dlstrlbut!nnal Frequerrhcy
tendency dispersion forensics analysis
* Mean * Hange : . Charts
* Medi * Variance Skewness « Giraph
* Medlan " Standard * KUHUSES N I'ap S
oae deviation Crosstabs
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Types of Charis

Variable Width Table or Table with Bar Chart Column Chart Circular Area Chart Line Chart Column Chart Line Chart
Column Chart Embedded Charts
] L = % /‘// ’/?/
Hﬁ ] il ==
ol ol
I I I
Manyl Trems Few [tems Cyc,lic,!ll Data Non-Cyelical Data Single or Few Categorics Many Categories
Tawo Variables Many | | | | |
- T T I
il Catcigoncs Few Carcgorics Many Periods Few Periods
1 L 1
I
‘ One Variable per Irem |
' | Onver Time
Among [tems
| Column Histogram
Few
. Single Data —
Comparison Variable | Poines ﬁ
Scatter Chart Two
Variables
e ) ) What would you . Line Histogram
PR Relﬂtzonsﬁzp — lik how? — Distribution Many
1Ke to show? Daca —|
Poines A
Bubble Chart
O o s
-« OO - Composition Scatter Chart
rec
000 O Variables Twe ...
Variables — et
Changing Static
Over Time
—J.-}l rcec
Few Periods Many Periods WVariables —
- | |
Only Relative Relative and Absolute Only Relarive Relative and Absolute Simple Share Accumulation or Components
Differences Matter Differences Matter Differences Matter Diitferences Mareer of'Tl'o:al Subtracticl»n to Tortal of Con}poncn:s
| 1 | |
Stacked 100% Stacked Stacked 100% Stacked Aren Chart Pie Chart Waterfall Chart Stacked 100% Column Chart
Column Chart Column Chart Area Chart with Subcomponents
b ]

HH

S/m\aR=
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What type of
variable is the
Dv?

Continuous

Categorical

How many
IVs?

What type of
variable(s) are the

IV(s)?

Categorical

Continuous

Categorical

Continuous

Both

Categorical

If categorical,
how many
categories?

3+

If categorical,
same or different
participants used
in each category?

Diff.

Same

Diff.

Same

Do data meet
assumptions
for parametric

Statistical Test

tests?
Yes Independent t-test
No ———  Mann-Whitney Test

Dependent t-test

Wilcoxon Matched-

No Pairs Test
Yes One-Way ANOVA
No — . Kruskal-Wallis Test

od Measures

No —  Friedman’s ANOVA

Pearson Correlation

Spearman Correlation
or Kendall's Tau

Independent Factoria
ANOVA

Factorial Repeated
Measures ANOVA

Factorial Mixed ANOVA

Multiple Regression

Multiple

Diff.

Continuous

Regression/ANCOVA

Pearson Chi-Square

Logistic Regression

2+

Categorical

Continuous/Both

Diff.

Diff.

Loglinear Analysis

Logistic Regression




Supervised

Regression

® Linear
® Polynomial

: Decigsion Tree
L Random forest

L=

" ®KNN
: ® Tress

® Logistic Regression
* Naive-Bayes
* SVM

Machine Learning ‘

'

Unsupervised Rainforcement

@ Continuous :

Clustering

e SVD
*PCA
* K-means

Association
analysis

® Apriori

® FP-Growth

Hidden Markev

Model
——————————————————————— 41



Thank you.

ANY QUESTION?
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