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Brunswick, Me, 1991. Program. Probab., Vol. 30, pages 55 - 66. Birkh bets, Boston (1992) Google Scholar Numpy and Scipy provide a complete means to work with 2D data. Pandas has the specific class data frame to manage 2D labeled data. Start creating an array number 2D: >>>>> a = np.array ([[1, 1, 1], ... [2, 3, 1], ... [4, 9, 21,. .. [8, 27, 4], ...
[16, 1, 1]) >>> An array ([[1, 1, 11,2, 3, 11, [4, 9, 2], [8, 27, 4], [16, 1, 1]) Now you have a 2D data set, which you will use in this section. It is possible to apply the functions and methods of Python statistics, just as you would do for 1D data: >>>>>> np.mean (a) 5.4 >>> A.Mean () 5.4 >>> np.median ( a) 2.0 >>> A.Var (ddof = 1)
53.400000000001 As you can see, statistics are obtained (such as average, median or variance) on all data in array a. Sometimes, this behavior is what you want, but in some cases, you will want to calculate these quantities for each line or column of your 2D array. The functions and methods you have used so far have an optional parameter called
Axis, which is essential to manage 2D data. The axis can take one of the following values: axis = nobody says to calculate the statistics above all data in the array. The above examples work this way. This is what this is about. is often the default in NumPy. axis=0 says to calculate the statistics across all rows, that is, for each column of the array. This
behavior is often the default for SciPy statistical functions. axis=1 says to calculate the statistics across all columns, that is, for each row of the array. Let¢AAAs see axis=0 in action with np.mean(): >>>>>> np.mean(a, axis=0) array([6.2, 8.2, 1.8]) >>> a.mean(axis=0) array([6.2, 8.2, 1.8]) The two statements above return new NumPy arrays with



the mean for each column of a. In this example, the mean of the first column is 6.2. The second column has the mean 8.2, while the third has 1.8. If you provide axis=1 to mean(), then you¢AAAll get the results for each row: >>>>>> np.mean(a, axis=1) array([ 1., 2., 5., 13., 6.]) >>> a.mean(axis=1) array([ 1., 2., 5., 13., 6.]) As you can see, the first
row of a has the mean 1.0, the second 2.0, and so on. Note: You can extend these rules to multi-dimensional arrays, but that¢AAAs beyond the scope of this tutorial. Feel free to dive into this topic on your own! The parameter axis works the same way with other NumPy functions and methods: >>>>>> np.median(a, axis=0) array([4., 3., 1.]) >>>
np.median(a, axis=1) array([1., 2., 4., 8., 1.]) >>> a.var(axis=0, ddof=1) array([ 37.2, 121.2, 1.7]) >>> a.var(axis=1, ddof=1) array([ 0., 1., 13., 151., 75.]) You¢AAAve got the medians and sample variations for all columns (axis=0) and rows (axis=1) of the array a. This is very similar when you work with SciPy statistics functions. But remember that
in this case, the default value for axis is 0: >>>>>> scipy.stats.gmean(a) # Default: axis=0 array([4., 3.73719282, 1.51571657]) >>> scipy.stats.gmean(a, axis=0) array([4., 3.73719282, 1.51571657]) If you omit axis or provide axis=0, then you¢AAAll get the result across all rows, that is, for each column. For example, the first column of a has a
geometric mean of 4.0, and so on. If you specify axis=1, then you¢AAAIl = otatlusir >>>>>> :enoizaton noc oirammos lad eralocitrap erolav nu erenetto elibissop A .ehgir el ettut rep oirammos li ecsiutitser ()erevircsed idniuq ,1=essa atsopmi is eS .ennoloc id oremun led itnemele id oremun ossets ol noc yarra ilg onos itatlusir ied etrap roiggam al
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alognis anu noc nohtyP ehcitsitats elled oirammos nu erenetto elibissop A 38.2 acric id “A ecirtam allen itnemele ilg ittut id ocirtemoeg ozzem 1I 233610710507928.2 )enoN=essa,a(naemg.stats.ypics >>>>> :onusseN=essa erinrof oirassecen “A ,itad id tes oretni'l rep ehcitsitats aredised is eS .aiv =Asoc e ,28.1 acric id A ,alif adnoces al reP 0.1 “A nu
id alif amirp alled acirtemoeg aidem al ,oipmese otseuq nl )] 1248915.2,13604425.9 ,56761061.4 ,95021718.1 , .1[(yarra )1=essa,a(naemg.stats.ypics >>>>>>> :agir ingo rep “Aoic ,ennoloc el ettut us iloclac i )(rav.]'A'[fd > > > 2.6 )(naem.]A'[fd >>>>> :itairporppa idotem i eracilppa ioup e eireS otteggo nu id amrof ottos A annoloc al iah ,arO
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eredev 2Aup is ehc -Asoc A)].6,.31,.5,.2,.1 [(varra naem.otatlusir > That's how you can get statistics for a single column. Sometimes, you might want to use a DataFrame as a NumPy array and apply some features to it. You can get all data from a DataFrame with .values or .to numpy(): > > > df.values array([1, 1, 1], [2, 3, 1], [4, 9, 2], [8, 27, 4],
[16, 1, 11111 df.to numpy() array([1, 1, 11, [2, 3, 11, [4, 9, 2], array [8, 27, 4], [16, 1] Note that df.to numpy() is more flexible because you can specify the type of data and if you want to use the existing data or copy it. As a series, DataFrame objects have the .descrivi() method that returns another DataFrame with the summary of statistics for all
columns: >>>>>>> > > df.describe() Account B C 5.00000 5.000.000.000 5.000.000 5.000.000.000.000 medium 6.20000 8.200000 1.80000 m. 6.09918 11.009087 1.30384 min 1.000.000 1.000.000 The summary contains the following results: count: the number of elements in each column means: the medium of each column md: the standard
deviation min and max: the minimum values and maximum 25%, 50% and 75%: the per centilei If you want the resulting DataFrame object to contain other per centiles, then you should specify the value of the optional parameter per centiles. You can access each element of the summary such as this: >>>> > df.describe().at['mean’, 'A'] 6.2 >
df.describe().at['50%', 'B' 3.0 This is how you can get Python statistics descriptive in a Series object with a single call Pandas method. Call.
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