Data Visualization Summary
Importance of Visualization: helps in interpreting relations between data (correlation, series over time)
Types of attributes:
1. Categorical: 
i. Ordinal: Rankings
ii. Nominal: No order:(Gender: M, F/eye color)
2. Numerical: 
a. Ratio: same as interval but never fall <0 (length, area)
b. Interval: interval values containing no true 0(Temperatures in Celsius)
LINEPLOT:
Displays information as a series of data points called ‘markers’ connected by straight line segments.
When to use line plots? The best use case for a line plot is when you have a continuous dataset and you're interested and over a period of time. (Monthly rainfall and annual unemployment rates.)

· You can plot a pandas Series: the keys are the x and the values are the y. 
· You can plot a pandas data frame: the index is the x and the columns are the variables to plot. That’s why you have to transpose the data frame. 
It is recommended that no more than 5-10 lines on a single graph; any more than that and it becomes difficult to interpret.

AREAPLOT:

Area charts are great to show how a total developed over time. They are not easy to read, so there are many cases when a line chart or a stacked column chart is a better choice. 
When to use Area plots? Area charts are perfect when communicating the overall trend, as opposed to the individual values. 
Area plot can be:
	Stacked
	Overlapped
	Percentage

	it’s like several area charts stacked on top of one another. Each data series representation begins where the previous data series ends (they do not overlap). The final figure indicates the sum of all the data represented.
	it shows a filled area below the quantity line. This fill can obscure other data series that are on the same chart. One way to solve this occlusion problem is with transparency of the areas. Transparency works well with two or three different areas, but if used with too many areas, it turns into a muddy mess.
	An area plot drawn to plot variables their summation =1
How to calc the %?
- sum the number for each row on all columns you will obtain the SUM in the first table 
- divide the dataframe by column SUM. (take each columns and divide it)
df_normalized = df.div(df.sum(axis=1),axis=0)
· then plot





HISTOGRAM:
A histogram is a way of representing the frequency distribution of numeric dataset. The way it works is it partitions the x-axis into _bins_, assigns each data point in our dataset to a bin, and then counts the number of data points that have been assigned to each bin. So the y-axis is the frequency or the number of data points in each bin. 
Where to use a histogram? The data are numerical. You want to see the shape of the data's distribution, especially when determining whether the output of a process is distributed approximately normally.

eza ken alwen fyte bi baad,mn3ml stacked ,assemaaa la bins once assamta la bins ma3 sticksss,eza alwen fo2 ba3daa b3ml stacked=True
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KDE:
Kernal density estimates for visualize the probability density of a continuous variable(for 1 or more variables)
 
BAR CHART:
-represent data where the length of the bars represents the size of the feature
-numerical and categorical variables grouped in intervals
Where to use a Vertical Bar chart? Vertical bar graphs are particuarly useful in analyzing time series data- to track changes over time or to compare things between different groups. (eza manun number ma fine ruh lineplot) One disadvantage is that they lack space for text labelling at the foot of each bar.

Where to use a Horizontal Bar Plot? Sometimes it is more practical to represent the data horizontally, especially if you need more room for labelling the bars. In horizontal bar graphs, the y-axis is used for labelling, and the length of bars on the x-axis corresponds to the magnitude of the variable being measured. As you will see, there is more room on the y-axis to label categetorical variables. Note: Useful to show the data by top.
PIE CHART :
A pie chart (or a circle chart) is a circular statistical graphic, which is divided into slices to illustrate numerical proportion. In a pie chart, the arc length of each slice (and consequently its central angle and area), is proportional to the quantity it represents.
Where to use Pie Chart? A pie chart is best used when trying to work out the composition of something. If you have categorical data then using a pie chart would work really well as each slice can represent a different category. Pie charts are good for displaying data for around 6 categories or fewer.
BOXPLOT:
-displays 5 number summary of a set of data(min,max,1st quartile,median,3rd quartile)
-used for identify mean values,dispersion of the dataset,signs of skewness
-IQR:Q3-Q1
Max=Q3 +1.5*IQR
Min=Q3 – 1.5*IQR
Where to use Box plot? Box plots are useful as they provide a visual summary of the data enabling researchers to quickly identify mean values, the dispersion of the data set, and signs of skewness.

SCATTERPLOT :
A scatter plot (2D) is a useful method of comparing variables against each other. Scatter plots look similar to line plots in that they both map independent and dependent variables on a 2D graph. While the datapoints are connected together by a line in a line plot, they are not connected in a scatter plot. The data in a scatter plot is considered to express a trend. With further analysis using tools like regression, we can mathematically calculate this relationship and use it to predict trends outside the dataset.
When to use scatter plots? 
· When you have paired numerical data 
· When trying to determine whether the two variables are related, such as: When trying to identify potential root causes of problems

BUBBLE PLOT:
A bubble chart is a data visualization that displays multiple circles (bubbles) in a two dimensional plot. It is a generalization of the scatter plot, replacing the dots with bubbles. Most commonly, a bubble chart displays the values of three numeric variables, where each observation's data is shown by a circle ("bubble"), while the horizontal and vertical positions of the bubble show the values of two other variables. 
When to use bubble plots? You can use a bubble chart instead of a scatter chart if your data has three data variables or four.

(A bubble plot is a variation of the scatter plot that displays three dimensions of data (x, y, z). The datapoints are replaced with bubbles, and the size of the bubble is determined by the third variable 'z', also known as the weight.)

SUBPLOTS:
-used when we want to plot multiple plots within the same figure(side by side comparison)
-we use axes and define the row and col number

HEAT MAP:
-values are depicted by color
-make it easy to visualize complex data and understand it at a glance
When to use Heatmaps? show relationship between two variables, one plotted on each axis. each axis. By observing how cell colors change across each axis, you can observe if there are any patterns in value for one or both variables.

TREE MAP:
Tree maps are an alternative way of visualizing the hierarchical structure of a Tree Diagram while also displaying quantities for each category via area size. Each category is assigned a rectangle area with their subcategory rectangles nested inside of it.
When a quantity is assigned to a category, its area size is displayed in proportion to that quantity and to the other quantities within the same parent category in a part-to-whole relationship. Also, the area size of the parent category is the total of its subcategories. If no quantity is assigned to a subcategory, then its area is divided equally amongst the other subcategories within its parent category. 
The downside to a Tree map is that it doesn't show the hierarchal levels as clearly as other charts that visualize hierarchal data.
