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Matplotlib histogram tutorial

Verifying that you are not a robot... Free Python course with 25 real-time projects Start Now!! Today, we will see how can we create Python Histogram and Python Bar Plot using Matplotlib and Seaborn Python libraries. Moreover, in this Python Histogram and Bar Plotting Tutorial, we will understand Histograms and Bars in Python with the
help of example and graphs. So, let’s understand the Histogram and Bar Plot in Python. Python Histogram | Python Bar Plot (Matplotlib & Seaborn) 2. Python Histogram A histogram is a graph that represents the way numerical data is represented. The input to it is a numerical variable, which it separates into bins on the x-axis. This is a
vector of numbers and can be a list or a DataFrame column. A higher bar represents more observations per bin. Also, the number of bins decides the shape of the histogram. Do you know about Python Packages a. Example of Python Histogram Let’s begin with a simple Matplotlib Histogram Example. >>> import seaborn as sn >>>
df=sn.load_dataset(‘iris’) >>> sn.distplot(df['sepal_length']) >> import matplotlib.pyplot as plt >>> plt.show() Python Matplotlib Histogram Example >>> sn.distplot(df['sepal_length'],bins=25) >>> plt.show() Python Matplotlib Histogram Example To plot this without Seaborn, we can do the following- >>> import numpy as np >>> from
matplotlib import colors >>> from matplotlib.ticker import PercentFormatter >>> np.random.seed(19720810) >>> N=100000 >>> n_bins=20 >>> x=np.random.randn(N) >>> y=.7*x+np.random.randn(100000)+7 >>> fig,axs=plt.subplots(1,2,sharey=True,tight_layout=True) >>> axs[0].hist(x,bins=n_bins) >>> axs[1].hist(y,bins=n_bins) >>>
plt.show() Example – Matplotlib Histogram in Python b. Displaying Only The Histogram We can choose to show or hide the Python Histogram, the rug, and the kernel density. Let’s try displaying only the Python Histogram for now. Let’s revise Python Web Framework >>> sn.distplot(a=df['sepal_length'],hist=True,kde=False,rug=False) >>>
plt.show() Displaying Only The Histogram c. Displaying Histogram, Rug, and Kernel Density Now let’s try displaying all three. >>> sn.distplot(a=df['sepal_length'],hist=True,kde=True,rug=True) >>> plt.show() Displaying Histogram, Rug, and Kernel Density d. Customizing the rug Let’s set the rug to red. Let’s learn about Python Datetime
Module >>> sn.distplot(a=df['sepal_length'],rug=True,rug_kws={'color':'r','alpha':0.35,'linewidth':5}) >>> plt.show() Customizing the rug e. Customizing the density distribution Using keywords for kernel density, we can customize the density distribution. >>> sn.distplot(a=df['sepal_length'],kde=True,kde_kws=
{'color':'r','alpha':0.35,'linewidth':5}) >>> plt.show() Customizing the density distribution f. Vertical Python Histogram Now let’s try making a vertical Python Histogram. Let’s learn about Python Numpy >>> sn.distplot(df['sepal_length'],color='lightpink',vertical=True) >>> plt.show() Vertical Python Histogram g. Python Histogram with multiple
variables We can view together the histograms for multiple numeric variables. >>> sn.distplot(df['sepal_length'],color='skyblue',label='Sepal length') >>> sn.distplot(df['sepal_width'],color='lightpink',label='Sepal width') >>> plt.show() Multiple variables with Histogram in Python 3. Python Bar Plot A bar plot in Python, also known as a bar
chart, represents how a numerical variable relates to a categorical variable. Let’s have a look at Python Pandas a. Example of Python Bar Plot Let’s take a quick Matplotlib Bar Chart Example. >>> import numpy as np >>> import matplotlib.pyplot as plt >>> marks=[79,45,22,89,95] >>> bars=('Roll 1','Roll 2','Roll 3','Roll 4','Roll 5') >>>
y=np.arange(len(bars)) >>> plt.bar(y,marks,color=’g’) >>> plt.xticks(y,bars) ([, , , , ], ) >>> plt.show() Example of Python Bar Plot b. Setting a Different Color for Each Bar Let’s try five different colors for the bars. >>> plt.bar(y,marks,color=['cyan','skyblue','lightpink','brown','black']) >>> plt.xticks(y,bars) ([, , , , ], ) >>> plt.show() Python Bar
Chart – Setting Different Color For Each Bar c. Setting Border Color And now for the border color,  we use the parameter edgecolor. Learn Python Data Science Tutorial >>> plt.bar(y,marks,color=(0.2,0.4,0.2,0.7),edgecolor='deeppink') >>> plt.xticks(y,bars) ([, , , , ], ) >>> plt.show() Python Bar Plot – Setting Border Color d. Horizontal
Python Bar Plot How about a horizontal bar Plot? >>> plt.barh(y,marks) >>> plt.yticks(y,bars) ([, , , , ], ) >>> plt.show() Horizontal Python Bar Plot e. Adding Title and Axis Labels Let’s call it Sample graph, with roll numbers on the x axis and marks on the y axis. Do you know Python Interpreter environment >>> plt.bar(y,marks,color=
(0.5,0.1,0.5,0.6)) >>> plt.title('Sample graph') Text(0.5,1,’Sample graph’) >>> plt.xlabel('Roll numbers') Text(0.5,0,’Roll numbers’) >>> plt.ylabel('Marks') Text(0,0.5,’Marks’) >>> plt.ylim(0,100) (0, 100) >>> plt.xticks(y,bars) ([, , , , ], ) Let’s discuss Python Data File Formats >>> plt.show() Adding Title and Axis Labels in Python Bar Plot So,
this was all in Python Histogram and Bar Plot using Matplotlib library. Hope you like our explanation. 4. Conclusion Hence, in this Python Histogram tutorial, we conclude two important topics with plotting- histograms and bar plots in Python. While they seem similar, they’re two different things. Moreover, we discussed example of
Histogram in Python and Python bar Plotting example. Still, if any doubt regarding Python Bar Plot, ask in the comment tab.  For example If you are Happy with DataFlair, do not forget to make us happy with your positive feedback on Google | Facebook A histogram is a chart that uses bars represent frequencies which helps visualize
distributions of data. In this post, you’ll learn how to create histograms with Python, including Matplotlib and Pandas. Video Tutorial Table of Contents What is a Histogram? A histogram is a chart that uses bars represent frequencies which helps visualize distributions of data. Bars can represent unique values or groups of numbers that fall
into ranges. The taller the bar, the more data falls into that range. The shape of the histogram displays the spread of a continuous sample of data. If you want to learn how to create your own bins for data, you can check out my tutorial on binning data with Pandas. The histogram can turn a frequency table of binned data into a helpful
visualization: Loading our Dataset Let’s begin by loading the required libraries and our dataset. We’ll use the data from my eBook Introduction to Python for Data Science – specifically, the age column. We can then create histograms using Python on the age column, to visualize the distribution of that variable. import pandas as pd import
matplotlib.pyplot as plt df = pd.read_excel(' , usecols=['Age']) print(df.describe()) # Returns: # Age # count 5000.000000 # mean 25.012200 # std 5.013849 # min 4.000000 # 25% 22.000000 # 50% 25.000000 # 75% 28.000000 # max 43.000000 We can see from the data above that the data goes up to 43. It might make sense to split the
data in 5-year increments. Creating a Histogram in Python with Matplotlib To create a histogram in Python using Matplotlib, you can use the hist() function. This hist function takes a number of arguments, the key one being the bins argument, which specifies the number of equal-width bins in the range. Tip! If you’re working in the Jupyter
environment, be sure to include the %matplotlib inline Jupyter magic to display the histogram inline. The easiest way to create a histogram using Matplotlib, is simply to call the hist function: plt.hist(df['Age']) This returns the histogram with all default parameters: A simple Matplotlib Histogram. Define Matplotlib Histogram Bin Size You can
define the bins by using the bins= argument. This accepts either a number (for number of bins) or a list (for specific bins). If you wanted to let your histogram have 9 bins, you could write: plt.hist(df['Age'], bins=9) This creates the following image: A simple histogram created in Matplotlib. Define Matplotlib Histogram Bins If you want to be
more specific about the size of bins that you have, you can define them entirely. For example, if you wanted your bins to fall in five year increments, you could write: plt.hist(df['Age'], bins=[0,5,10,15,20,25,35,40,45,50]) This allows you to be explicit about where data should fall. This code returns the following: Defining bin edges in
Matplotlib histograms. Limit Matplotlib Histogram Bins You can also use the bins to exclude data. If you were only interested in returning ages above a certain age, you can simply exclude those from your list. For example, if you wanted to exclude ages under 20, you could write: plt.hist(df['Age'], bins=[20,25,35,40,45,50]) Excluding bins in
Matplotlib Histograms Matplotlib Histogram Logarithmic Scale If your data has some bins with dramatically more data than other bins, it may be useful to visualize the data using a logarithmic scale. This can be accomplished using the log=True argument: plt.hist(df['Age'], bins=range(0,55,5), log=True) This returns the following image:
Logarithmic Scales in Matplotlib Histograms. Changing Matplotlib Histogram Appearance In order to change the appearance of the histogram, there are three important arguments to know: align: accepts mid, right, left to assign where the bars should align in relation to their markerscolor: accepts Matplotlib colors, defaulting to blue,
andedgecolor: accepts Matplotlib colors and outlines the bars To change the alignment and color of the histogram, we could write: plt.hist(df['Age'], bins=9, align='right', color='purple', edgecolor='black') This generates the following histogram: Customizing a Matplotlib histogram. To learn more about the Matplotlib hist function, check out
the official documentation. Creating a Histogram in Python with Pandas When working Pandas dataframes, it’s easy to generate histograms. Pandas integrates a lot of Matplotlib’s Pyplot’s functionality to make plotting much easier. Pandas histograms can be applied to the dataframe directly, using the .hist() function: df.hist() This
generates the histogram below: Creating a histogram in Pandas. We can further customize it using key arguments including: column: since our dataframe only has one column, this isn’t necessarygrid: defaults to Truebins: defaults to 10 Check out some other Python tutorials on datagy, including our complete guide to styling Pandas and
our comprehensive overview of Pivot Tables in Pandas! Let’s change our code to include only 9 bins and removes the grid: df.hist(grid=False, bins=9) This returns the dataframe below: Modifying a histogram in Pandas. You can also add titles and axis labels by using the following: df.hist(grid=False, bins=9) plt.xlabel('Age of Players')
plt.ylabel('# of Players') plt.title('Age Distribution') Which returns the following: Modifying a histogram using Pandas by adding titles. Similarly, if you want to define the actual edge boundaries, you can do this by including a list of values that you want your boundaries to be. This can be sped up by using the range() function:
df.hist(grid=False, bins=range(0,55,5)) plt.xlabel('Age of Players')ac plt.ylabel('# of Players') plt.title('Age Distribution') This returns the following: Customizing bin edges in a Pandas histogram. If you want to learn more about the function, check out the official documentation. Conclusion In this post, you learned what a histogram is and how
to create one using Python, including using Matplotlib, Pandas, and Seaborn. Each of these libraries come with unique advantages and drawbacks. If you’re looking for a more statistics-friendly option, Seaborn is the way to go. Want to learn Python for Data Science? Check out my ebook for as little as $10! Facebook Twitter LinkedIn
Email More You may apply the following template to plot a histogram in Python using Matplotlib: import matplotlib.pyplot as plt x = [value1, value2, value3,....] plt.hist(x, bins = number of bins) plt.show() Still not sure how to plot a histogram in Python? If so, I’ll show you the full steps to plot a histogram in Python using a simple example.
Steps to plot a histogram in Python using Matplotlib Step 1: Install the Matplotlib package If you haven’t already done so, install the Matplotlib package using the following command (under Windows): pip install matplotlib You may refer to the following guide for the instructions to install a package in Python. Step 2: Collect the data for the
histogram For example, let’s say that you have the following data about the age of 100 individuals: Age 1,1,2,3,3,5,7,8,9,10, 10,11,11,13,13,15,16,17,18,18, 18,19,20,21,21,23,24,24,25,25, 25,25,26,26,26,27,27,27,27,27, 29,30,30,31,33,34,34,34,35,36, 36,37,37,38,38,39,40,41,41,42, 43,44,45,45,46,47,48,48,49,50,
51,52,53,54,55,55,56,57,58,60, 61,63,64,65,66,68,70,71,72,74, 75,77,81,83,84,87,89,90,90,91 Later you’ll see how to plot the histogram based on the above data. Step 3: Determine the number of bins Next, determine the number of bins to be used for the histogram. For simplicity, let’s set the number of bins to 10. At the end of this
guide, I’ll show you another way to derive the bins. Step 4: Plot the histogram in Python using matplotlib You’ll now be able to plot the histogram based on the template that you saw at the beginning of this guide: import matplotlib.pyplot as plt x = [value1, value2, value3,....] plt.hist(x, bins = number of bins) plt.show() And for our example,
this is the complete Python code after applying the above template: import matplotlib.pyplot as plt x = [1,1,2,3,3,5,7,8,9,10, 10,11,11,13,13,15,16,17,18,18, 18,19,20,21,21,23,24,24,25,25, 25,25,26,26,26,27,27,27,27,27, 29,30,30,31,33,34,34,34,35,36, 36,37,37,38,38,39,40,41,41,42, 43,44,45,45,46,47,48,48,49,50,
51,52,53,54,55,55,56,57,58,60, 61,63,64,65,66,68,70,71,72,74, 75,77,81,83,84,87,89,90,90,91 ] plt.hist(x, bins=10) plt.show() Run the code, and you’ll get the histogram below: That’s it! You should now have your histogram in Python. If needed, you can further style your histogram. One way to style your histogram is by adding this syntax
towards the end of the code: plt.style.use('ggplot') And for our example, the code would look like this: import matplotlib.pyplot as plt x = [1,1,2,3,3,5,7,8,9,10, 10,11,11,13,13,15,16,17,18,18, 18,19,20,21,21,23,24,24,25,25, 25,25,26,26,26,27,27,27,27,27, 29,30,30,31,33,34,34,34,35,36, 36,37,37,38,38,39,40,41,41,42,
43,44,45,45,46,47,48,48,49,50, 51,52,53,54,55,55,56,57,58,60, 61,63,64,65,66,68,70,71,72,74, 75,77,81,83,84,87,89,90,90,91 ] plt.style.use('ggplot') plt.hist(x, bins=10) plt.show() Run the code, and you’ll get this styled histogram: Just by looking at the histogram, you may have noticed the positive Skewness. You can derive the skew in
Python by using the scipy library. This is the code that you can use to derive the skew for our example: from scipy.stats import skew x = [1,1,2,3,3,5,7,8,9,10, 10,11,11,13,13,15,16,17,18,18, 18,19,20,21,21,23,24,24,25,25, 25,25,26,26,26,27,27,27,27,27, 29,30,30,31,33,34,34,34,35,36, 36,37,37,38,38,39,40,41,41,42,
43,44,45,45,46,47,48,48,49,50, 51,52,53,54,55,55,56,57,58,60, 61,63,64,65,66,68,70,71,72,74, 75,77,81,83,84,87,89,90,90,91 ] print (skew(x)) Once you run the code in Python, you’ll get the following Skew: 0.4575278444409153 Additional way to determine the number of bins Originally, we set the number of bins to 10 for simplicity.
Alternatively, you may derive the bins using the following formulas: n = number of observations Range = maximum value – minimum value # of intervals =  √n Width of intervals =  Range / (# of intervals) These formulas can then be used to create the frequency table followed by the histogram. Recall that our dataset contained the
following 100 observations: Age 1,1,2,3,3,5,7,8,9,10, 10,11,11,13,13,15,16,17,18,18, 18,19,20,21,21,23,24,24,25,25, 25,25,26,26,26,27,27,27,27,27, 29,30,30,31,33,34,34,34,35,36, 36,37,37,38,38,39,40,41,41,42, 43,44,45,45,46,47,48,48,49,50, 51,52,53,54,55,55,56,57,58,60, 61,63,64,65,66,68,70,71,72,74,
75,77,81,83,84,87,89,90,90,91 Using our formulas: n = number of observations = 100 Range = maximum value – minimum value = 91 – 1 = 90 # of intervals =  √n = √100 = 10 Width of intervals =  Range / (# of intervals) = 90/10 = 9 Based on this information, the frequency table would look like this: Intervals (bins) Frequency 0-9 9 10-19
13 20-29 19 30-39 15 40-49 13 50-59 10 60-69 7 70-79 6 80-89 5 90–99 3 Note that the starting point for the first interval is 0, which is very close to the minimum observation of 1 in our dataset. If, for example, the minimum observation was 20 in another dataset, then the starting point for the first interval should be 20, rather than 0. For
the bins in the Python code below, you’ll need to specify the values highlighted in blue, rather than a particular number (such as 10, which we used before). Don’t forget to include the last value of 99. This is how the Python code would look like: import matplotlib.pyplot as plt x = [1,1,2,3,3,5,7,8,9,10, 10,11,11,13,13,15,16,17,18,18,
18,19,20,21,21,23,24,24,25,25, 25,25,26,26,26,27,27,27,27,27, 29,30,30,31,33,34,34,34,35,36, 36,37,37,38,38,39,40,41,41,42, 43,44,45,45,46,47,48,48,49,50, 51,52,53,54,55,55,56,57,58,60, 61,63,64,65,66,68,70,71,72,74, 75,77,81,83,84,87,89,90,90,91 ] plt.hist(x, bins=[0,10,20,30,40,50,60,70,80,90,99]) plt.show() Run the code, and
you’ll get the following histogram: You’ll notice that the histogram is similar to the one we saw earlier. The positive skew is also apparent.
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