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M fithit dashbord.ipynb X + Corrl = ["TotalDistance", "TotalSteps",

"SedentaryMinutes”, "TotalActiveMinutes", "Calories"]
B+ X000 » =& C » Makdown v & Python 3 (ipykemel) O

WHHAGO A28 Newhoehook  WEARUEICHUE () fig, ax :hplt.sulzzln;s(figsize:ﬁl@, s%) .
ax = sns.heatmap(daily_activity[Corrl].corr(),

'1]: import pandas as pd . annot = True

import numpy as np P
import seaborn as sns linewidths:é.ﬁ
import matplotlib.pyplot as plt cmap="icefire")
%matplotlib inline
import warnings ax.set_title('Correlation Matrix');
warnings.simplefilter("ignore')
import datetime as dt Correlation Matrix
from scipy import stats

>

FitBit Fitness Tracker Data

Pattern recogniton with racker data:  Improve Your Overal Health

daily_activity = pd.read_csv('../fitbit/Fitabase Data 4.12.16-5.12.16/dailyActivity_merged.csv') TotalDistance - 1.00 0.99
hourly_steps = pd.read_csv('../fitbit/Fitabase Data 4.12.16-5.12.16/hourlySteps_merged.csv')

hourly_calories = pd.read csv('../fitbit/Fitabase Data 4.12.16-5.12.16/hourlyCalories_merged.csv')

sleepday = pd.read_csv('../fitbit/Fitabase Data 4.12.16-5.12.16/sleepDay_merged.csv')

daily_calories = pd.read_csv('../fitbit/Fitabase Data 4.12.16-5.12.16/dailyCalories_merged.csv')

daily_intensity = pd.read csv('../fitbit/Fitabase Data 4.12.16-5.12.16/dailyCalories_merged.csv') TotalSteps - 0.99 1.00
weight_log = pd.read_csv('../fitbit/Fitabase Data 4.12.16-5.12.16/weightLogInfo_merged.csv')
daily_steps = pd.read_csv('../fitbit/Fitabase Data 4.12.16-5.12.16/dailySteps_merged.csv')
heartrate_secs = pd.read csv("../fitbit/Fitabase Data 4.12.16-5.12.16/heartrate_seconds_merged.csv")

Data Card  Code (4055)  Discussion (80]  Suggestons 0]

AboutDataset . J——— |
875 [3]: print("Daily Activity:",daily_activity.cclumns) SedentaryMinutes
print("Hourly Steps:",hourly_steps.columns)
print("Hourly Calories:",hourly calories.columns)
Content License print("Sleepday:",sleepday.columns)
— pr%nt(:Da%ly Calor‘ie'\s:"l,ldai%y_c..alories?.columns)
Ty ... e e e v TotalActiveMinutes L L)
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16 StepTotal RASE(E) 22
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[ | Kaggle&b?‘—g%/( >7|_:— I\ FitBit Fitness Tracker Data - 2199 New Notebook &, Download (45 MB) ' @ :

Data Card Code (4059) Discussion (80) Suggestions (0)

ONTH AGO - 2198 New Notebook Y, Download (45MB) | v

kaggle

FitBit Fitness Tracker Data

Pattern recognition with tracker data: : Improve Your Overall Health

Data Explorer
Fitabase Data 3.12.16-4.11.16 (11 files) Lo Version 2 (616.8 MB)

~ [O mturkfitbit_export_3.12.16:

Add Suggestion ~ [J Fitabase Data 3.12.16-4

About this director
v dailyActivity_mergec

This file does not have a description yet. heartrate_seconds_r
hourlyCalories_merg
hourlyIntensities_me

hourlySteps_mergec

Data Card Code (4055) Discussion (80)  Suggestions (0)

minuteCaloriesNarrc

About Dataset Usability ©

8.75 minutelntensitiesNat

(D (D (D

dailyActivity_merged.csv heartrate_seconds_mer... hourlyCalories_merged....
51.26 kB 41.07 MB 872.7 kB

minuteMETsNarrow_

Content License
CCO: Public Domain

minuteSleep_merge«
minuteStepsNarrow.

EEEBEEBEEEBEEBBE

This dataset aenerated bv respondents to a distributed survev via Amazon Mechanical Turk

- [Fitbit Fitness Tracker DatallZ11DCSVITA LD, £TEA>HR— K
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import pandas as pd
import numpy as np
import seaborn as sns
import matplotlib.pyplot as plt
%matplotlib inline
import warnings
warnings.simplefilter('ignore')
import datetime as dt
from scipy import stats

b 1HEDCSVI7A IV &S5t dr A dr

daily_activity = pd.read_csv('../fitbit/Fitabase Data 4.12.16-5.12.16/dailyActivity_merged.csv')
hourly steps = pd.read_csv('../fitbit/Fitabase Data 4.12.16-5.12.16/hourlySteps_merged.csv')

hourly calories = pd.read_csv('../fitbit/Fitabase Data 4.12.16-5.12.16/hourlyCalories_merged.csv')
sleepday = pd.read_csv('../fitbit/Fitabase Data 4.12.16-5.12.16/sleepDay_merged.csv')

daily_calories = pd.read_csv('../fitbit/Fitabase Data 4.12.16-5.12.16/dailyCalories_merged.csv')
daily_intensity = pd.read_csv('../fitbit/Fitabase Data 4.12.16-5.12.16/dailyCalories_merged.csv')
weight_log = pd.read_csv('../fitbit/Fitabase Data 4.12.16-5.12.16/weightLogInfo_merged.csv')
daily_steps = pd.read_csv('../fitbit/Fitabase Data 4.12.16-5.12.16/dailySteps_merged.csv')
heartrate_secs = pd.read_csv("../fitbit/Fitabase Data 4.12.16-5.12.16/heartrate_seconds_merged.csv")

N
%E%{columns)’é‘:ﬂi

print({"Daily Act1v1ty ,daily activity.columns)
print{“Hourly Steps:”,hourly steps.columns)
print("Hourly calories:",hourly calories.columns)
print(”"sleepday:",sleepday.columns)

print("Daily Calories:",daily calories.columns)
print({"Daily Intensity:"”,daily intensity.columns)
print("weight Log:",weight log.columns)
print("Daily Steps:",daily steps.columns)
print("Heart Rate:",heartrate_secs.columns)

Daily aActivity: Index([ 'Id"', "Activitypate', "Totalsteps', 'Totalbistance', "TrackerbDistance",
"LoggedActivitiesDistance”, ‘VeryActiveDistance',
"ModeratelyActiveDistance®, 'LightActiwveDistance’,
'sedentaryActiveDistance’, 'VeryActiveMinutes', ‘FairlyActiveMinutes”®,
‘LightlyactiveMinutes ', 'sSedentaryMinutes', 'Calories’'],
dtype="object")
Hourly Steps: Index([ 'Id', 'ActivityHour', 'StepTotal'], dtype="object')
Hourly Calories: Index{['Id', 'ActivityHour®, 'Calories'], dtype="object’)
Sleepday: Index(['Id", 'SleepDay’', 'TotalsleepRecords', ‘TotalMinutesAsleep’,
"TotalTimeInBed'],
dtype="object")
Daily Calories: Index([ 'Id",
Daily Intensity: Index(['Id’,
Weight Log: Index(["Id’,
*IsManualReport’,
dtype="object")
Daily Ssteps: Index(["Id",
Heart Rate: Index(["'Id’,

"ActivityDay ', 'Calories’'], dtype="object’)
"ActivitybDay ', "Calories’'], dtype="object’)
‘Date’, 'WeightkKg', "WeightPounds', ‘Fat’, 'BMI',

‘LogId" ],

"activitypay', 'stepTotal’], dtype='object’)
"Time', 'value'], dtype="object’)

ZI7(IEBOID (—E0E) ZEUS

print(“"Daily Activity Dataset:",daily activity.Id.nunique(), "unique users")
print(“Hourly Steps Dataset:",hourly steps.Id.nunique(), "unique users")
print("Hourly Calories Dataset:",hourly calories.Id.nunique(), "unique users™)
print(“SleepDay Dataset:",sleepday.Id.nunique(), "unique users™)

print(“Daily Calories Dataset:",daily calories.Id.nunique(), "unique users")
print(“"Daily Intensity Dataset:",daily intensity.Id.nunique(), "unique users™)
print("Weight Logged Dataset:",weight log.Id.nunique(), "unique users")
print(“"Daily Steps Dataset:",daily steps.Id.nunique(), "unique users")
print(“"Heart Rate Dataset:",heartrate secs.Id.nunique(), "unique users")

Daily Activity Dataset: 33 unique users
Hourly Steps Dataset: 33 unique users
Hourly Calories Dataset: 33 unique users
SleepDay Dataset: 24 unique users

Daily Calories Dataset: 33 unique users
Daily Intensity Dataset: 33 unique users
Weight Logged Dataset: 8 unique users
Daily steps Dataset: 33 unique users
Heart Rate Dataset: 14 unique users

v
THIEZDES. R

print("hape of Daily Activity:",daily activity.shape)

LI I BOXFE 1

daily activity.dtypes

5 - BIE DR

Mo inte4 Shape of Daily Activity: (%40, 15)

ActivityDate object

TotalSteps inte4

TotalDistance floatea print("Daily Activity Dataset has",daily activity.isnull().values.sum(), "missing values")
TrackerDistance floate4d

LoggedactivitiesDistance floatea Daily Activity Dataset has @ missing values

VeryActiveDistance floate4d

ModeratelyActiveDistance — float6d . mylicares in paily Acitivity: ", daily activity.duplicated().head())
LightActiveDistance floate4d -
SedentaryActiveDistance Floated ulicates in Daily Acitivity: 0  False

VeryActiveMinutes int64

FairlyActiveMinutes inte4 L false

LightlyActiveMinutes intea 2 False

sedentaryMinutes intea 3 False

Calories inteéd 4 false

dtype: object dtype: bool



= datetimeBi(CZH#A. [hourly_steps]-
[hourly_calories |07 —%JL— L&iEE

daily activity[™ActivityDate™] = pd.to datetime(daily activity[™ActiwvityDate™])
hourly_ steps["ActivityHour™] = pd.to_datetime(hourly calories["ActiwvityHour™])
hourly calories["ActivityHour”] = pd.to datetime(hourly calordies[™ActivityHour™1)
sleepday["SleepDay™] = pd.to datetime(sleepday[”SleepDay™1)

print("Daily Acitivity data type is", daily activity["ActivityDate™].dtwypes, "data twvpe™)

print{"Hourly Steps data type is", hourly steps["ActiwvityHour™].dtwpes, "data type")

print("Hourly Calories data type is", hourly_calories["ActivityHour"].dtypes, “data type")

print("Sleepday data type is", sleepday["SleepDay"].dtypes, "data type™)

Daily Acitivity data twpe is datetimesd[ns] data twpe
Hourly Steps data twpe is datetimecd[ns] data twpe
Hourly Calories data twpe is datetimesd[ns] data twvpe
Sleepday data type is datetime6d[ns] data twpe

Grr =ell S heuvrlhe cirmre - esllnmme. heariks msilerics - msil— st
print (col)
merge_df = pd.merge(hourly steps, hourly calories,
on=["Id", ‘"ActivityHour '], how='inner")
merge df_head()

Index(['Td*, "ActivityHour®, 'StepTotal’'], dtype='object')
Index([ "Id", "ActivityHour', "Calories'], dtywpe='object"')

id ActivityHour StepTotal Calories
o 15029600366 2016-04-12 00:00:00 373 81
1 1503960366 2016-04-12 01:00:00 100 o1
2 1502960366 2016-04-12 02:00:00 151 59

W

= [WeekDaylEWSFETU LI ZVERY

daily activity["WeekDay"] = daily_activity["ActivityDate"].dt.day name()
merge_df["WeekDay"] = merge df["ActivityHour"].dt.day name()
sleepday[ "WeekDay"] = sleepday["SleepDay™].dt.day_ name()

merge df["DateHour™] = merge df["ActivityHour"].dt.hour
merge df["ActivityDay™] = merge_ df["ActivityHour™].dt.date
merge_df = merge_df.drop("ActivityHour", axis = 1)

merge df.head()

ld StepTotal Calories WeekDay DateHour ActivityDay

0 1503960366 373 21 Tuesday 0 2016-04-12
1 1503960366 160 61 Tuesday 1 2016-04-12
2 1503960366 151 59 Tuesday 2 2016-04-12
3 1503960366 0 47 Tuesday 3 2016-04-12
4 1503960366 0 48 Tuesday 4 2016-04-12

FRIOEH-F|BOEE, T -9 —LDEEZITD

merge_df["ActivityDay"] = pd.to_datetime(merge_ df["ActivityDay"1)
sleepday = sleepday.rename(columns={'SleepDay': 'ActivityDay'})
sleepday.head()

Id ActivityDay To P ords TotalMi leep TotalTi d WeekDay
0 1503960366 2016-04-12 1 327 346 Tuesday
1 1503960366 2016-04-13 2 384 407 Wednesday
2 1502960366 2016-04-15 1 412 442 Friday
3 1503960366 2016-04-16 2 340 367 Saturday
4 1503960366 2016-04-17 1 700 712 Sunday

for col in merge_df.columns, sleepday.columns:
print (col)

Index(["Id", "StepTotal', 'Caleories’', 'WeekDay', 'DateHour', 'ActivityDay'], dtype='object')
Index([ "Id", "ActivityDay', 'TotalSleepRecords®’, 'TotalMinutesaAsleep’,
"TotalTimeInBed', "WeekDay'],
dtype="object’)

merge_df2 = pd.merge(merge_df, sleepday,
on=['Id’, 'ActivityDay', 'WeekDay'], how='inner')
merge_df2.head(5)

= MR- -LELTEEND-DIEHZENMT AR X

Id StepTotal Calories WeekDay DateHour ActivityDay To P ds T IMi Asleep TotalTimelnBed
0 1503960360 373 281 Tuesday 0 2016-04-12 1 327 346
1 1503960366 160 61 Tuesday 1 2016-04-12 1 327 346
2 1503960366 151 59 Tuesday 2 2016-04-12 1 327 346

. 4

= BIfFOT—5IL— AR OH 2 ERUIENN

new cols = ["Id", "ActiwvityDate",
"WeekDay™, "TotalSteps"™,
"TotalDistance" , "VeryActiwveDistance™,

"ModeratelyfActiveDistance™, "LightActiweDistance™,

"SedentaryiActiveDistance" , "VeryviActiveMinutes",
"FairlyActiveMinutes™, "LightlwyActiwveMinutes™,
"SedentaryMinutes" , "TotalActiwveMinutes™,

"TotalMinutes™, "TotalActiweHours", "Calories"]

daily activity = daily activity.reindex(columns=new_cols)

daily activity[["TotalActiveMinutes™,
"TotalMinutes"™, "TotalActiveHours"™]].-head()

TotalActiveMinutes TotalMinutes TotalActiveHours
o MNal MNalM MNal

1 MNa MNalM MNal



= FTRROY(CEZ AT

daily activity["TotalActiveMinutes"] = daily activity["VeryActiveMinutes"] + daily activity["FairlyActiveMinutes"] \

+ daily activity["LightlyActiveMinutes"]
daily activity["TotalMinutes"] = daily activity["TotalActiveMinutes"] + daily activity["SedentaryMinutes"]
daily activity["TotalActiveHours"] = round(daily activity["TotalActiveMinutes"] / 60)

daily activity[["TotalActiveMinutes", "TotalMinutes", "TotalActiveHours"]].head()

TotalActiveMinutes TotalMinutes TotalActiveHours

0 366 1094 6.0
1 257 1033 40
2 222 1440 40

W
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daily activity.describe()

id TotalSteps TotalDistance VeryActiveDistance Mod lyActiveDi: e

count 2.400000e+02 940.000000 940.000000 940.000000 240.000000
mean 4.855407e+09 7637.910638 5.489702 1.502681 0.567543
std 2.424805e+09 5087.150742 3.924606 2.658941 0.883580
min 1.503960e+09 0.000000 0.000000 0.000000 0.000000
25% 2.320127e+09 3789.750000 2.620000 0.000000 0.000000
50% 4.445115e+09 7405.500000 5.245000 0.210000 0.240000
75% 6.962181e+09 10727.000000 7.712500 2.052500 0.800000
max 8.87768%9e+09 36019.000000 28.030001 21.920000 6.480000
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merge_df.describe()

Id StepTotal Calories

DateHour

count 2.209900e+04 22099.000000 22099.000000 22099.000000

mean 4.848235e+09 320.166342 97.386760
std 2.422500e+09 690.384228 60.702622
min 1.503960e+09 0.000000 42.000000

11.415765
6.915140

0.000000

LightActiveDistance
940.000000

3.340819

2.040655

0.000000

1.845000

3.365000

4.782500

10.710000

Sed

TotalDistance - 1.00 0.99

["TotalDistance", “"TotalSteps",
"SedentaryMinutes", "TotalActiveMinutes", "Calories"]

fig, ax = plt.subplots(figsize=(19, 6))
sns.heatmap(daily_activity[Corrl].corr(),

annot = True,
fmt = ".2f",
linewidths=6.5,
cmap="icefire")

ax.set_title('Correlation Matrix');

= FEEEDNBIEEOHERITYZ2/FRk

Correlation Matrix

TotalSteps - 0.99 1.00
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fig, (ax@, axl) = plt.subplots(nrows=2,
ncols=1,
figsize=(10, 1),
sharex=True)
scatter = ax®.scatter(x=daily activity["Calories"],
y=daily activity["TotalSteps"],
color="#f22a51")
axB_set(title="Calories Burnt By Total Steps™,
ylabel="Total Steps™)
ax8.legend(*scatter.legend elements(), title=None)
scatter = axl.scatter{x=daily activity["Calories"],
y=daily activity["SedentaryMinutes"],
color="#f22a51")
axl.set(title="Sedentary Minutes and Calories™,
ylabel="Sedentary Minutes™)
ax1.legend(*scatter.legend elements(), title=Nene);

Calories Burnt By Total Steps
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ig, ax = plt_subplots(figsize=(8,5))

= np.array(["Sedentary Minutes™, "TotalActiveMinutes™])

= np.array([daily_activity["SedentaryMinutes“].mean(),
daily_ actiwvity["TotalActiveMinutes"].mean{)])

‘<¥

plt.title("Sedentary Minutes Vs Total Actiwve Minutes™)
plt.bar(x, ¥, width = .8, color = "#f22a51")
plt._show()

Sedentary Minutes Vs Total Active Minutes
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fig, ax = plt.subplots(figsize=(18,5))

plt.bar(daily_activity.WeekDay, daily activity.TotalSteps,
color = "#f22a51")

plt.xlabel("Week Day")

plt.ylabel("Total Steps Taken")

plt_title("Total Steps Taken by Day of the Week")

plt_grid()

plt.show()
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fig,

merge_ df.groupby(merge df[ 'DateHour'])["StepTotal']-mean() .plot(kind="bar"', rot=9,

axs = plt.subplots(figsize=(1©, 6))

plt.xlabel("Hour of the Day™)
plt.ylabel("Total Steps™)
plt.show()
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from scipy.cluster.hierarchy import linkage, dendrogram, fcluster
dendro_df
dendro_df

daily activity.copy()

dendro_df.drop(["Id","ActivityDate", "WeekDay","TotalDistance","VeryActiveDistance",
"ModeratelyActiveDistance"”,"LightActiveDistance”,"SedentaryActiveDistance”,
"VeryActiveMinutes” , "FairlyActiveMinutes™,"LightlyActiveMinutes™,
"TotalMinutes™, "TotalActiveHours"], axis=1)

scaled = StandardScaler().fit_transform(dendro_df)

Z = linkage(scaled, method="ward")

clusters = fcluster(Z, criterion="maxclust™, t=2)

d_result_df = pd.concat([dendro_df, pd.DataFrame({"clusters”:clusters})], axis=1)

plt.scatter(d result df[d result df["clusters"]==1]["SedentaryMinutes"], d result df[d result df["clusters”]==1]["TotalSteps"],
marker='o', s=25, c='r', alpha=8.5, label="1")

plt.scatter(d_result_df[d_result_df["clusters"”]==2]["SedentaryMinutes"], d_result_df[d_result_df["clusters"]==2]["TotalSteps"],
marker="o', s=25, c='b', alpha=8.5, label="2")

plt.xlabel("SedentaryMinutes™)

plt.ylabel("TotalSteps™)

plt.legend(loc="upper right")

plt.title('TotalSteps VS SedentaryMinutes')

plt.show()
TotalSteps VS SedentaryMinutes
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mean = groups.mean()
for i din range(l,3):
plt.subplot(l, 2, i)
plt.title(f "Cluster {il}™)
sns.barplot(x=mean.columns, wy=mean.loc[il)
plt.xticks(rotation=60)
plt.xlabel(None)
plt.ylabel (None)
plt_tight_layout()

Cluster 1

Cluster 2
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plt.figure(figsize=(15,6))
for i,col in enumerate(mean.columns):
plt.subplot(1,5,i+1)
plt.title(f"{col}")
sns.barplot(x=mean.index, y=mean[col], color = "#f22a51")
plt.ylabel(None)
plt.tight_layout()
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factor_loading = pca.components_ * np.c_[np-sqrt(pca-explained_variance_)]

df_factor_loading = pd.DataFrame(factor_loading, index=[f"PC{i+1}"for i in range(len(factor_loading))], columns=kmeans_df.columns)

df_factor_loading.head()

TotalSteps SedentaryMinutes TotalActiveMinutes Calories

PC1 0.302849 -0.556447 0.901702  0.708892

PC2 -0.152820 -0.771540 0.104228 -0.543567

PC3 0.249040 0.204183 0.289235 -0.446313

PC4 0317103 -0.060250 -0.305741 -0.062258

sns.heatmap(df_factor_loading.head(2), wmin=-1, wvmax=1, center=@, square=True, annot=True, fmt='.2F"')
plt.show()
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df_totalsteps=pd.DataFrame(daily_activity.groupby("Id")["TotalSteps"].mean() > 7405.5)

df_totalsteps=df_totalsteps.rename(columns={'TotalSteps': 'AverageSteps'})
df totalsteps = pd.merge(daily activity,df totalsteps,on="Id",how="outer")
df_totalsteps.head()

Id ActivityDate WeekDay TotalSteps TotalDistance VeryActiveDistance ModeratelyActiveDistance

0 1503960366 2016-04-12 Tuesday 13162 8.50 1.88
1 1503960366 2016-04-13 Wednesday 10735 6.97 1.57
2 1503960366 2016-04-14 Thursday 10460 6.74 2.44
3 1503960366 2016-04-15 Friday 9762 6.28 2.14
4 1503960366 2016-04-16 Saturday 12669 8.16 2.71

<«

activegroup = df_totalsteps[df_totalsteps["AverageSteps"]==True]
low_activegroup = df_totalsteps[df_ totalsteps["AverageSteps"”]==False]

0.55
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fig, ax = plt.subplots(figsize=(8,5))
x = np.array(["Active Group™, "Low Active Group"])
v = np.array([activegroup[”SedentaryMinutes"].mean(),
low activegroup["SedentaryMinutes™].mean()])

plt.title("Sedentary Minutes™)

plt.bar(x, v, width = ©.8, color = "#f22a51")
plt.show()

Sedentary Minutes
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plt.hist{=x=low_activegroup["Calories"], bins=58)
plt._show()
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W, shapiro p wvalue = stats.shapiro(activegroup["TotalActiveMinutes™])
print(f'Shapiro-Wilk test statistic: {W}, p-value: {shapiro_p_ wvaluel}')

Shapiro-Wilk test statistic: ©8.9644242525100788, p-value: 2. 49777132310669e-09
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from scipy.stats import mannwhitneyu
result sendentary = mannwhitneyu(activegroup["SedentaryMinutes"], low_activegroup["SedentaryMinutes"],
alternativez'less')

result_acitive = mannwhitneyu(activegroup["TotalActiveMinutes"], low_activegroup["TotalActiveMinutes"],
alternativez'greater')

result calories = mannwhitneyu(activegroup["Calories"], low_activegroup["Calories"],
alternativez'greater')

print (f"SedentaryMinutes : {result sendentary}")

print(f"TotalActiveMinutes : {result_acitive}")
print(f"Calories : {result calories}")

SedentaryMinutes : MannwhitneyuResult(statistic=61980.8, pvalue=1.2047589694051304e-31)
TotalActiveMinutes : MannwhitneyuResult(statistic=161058.8, pvalue=2.272739418573179%e-34)
Calories : MannwhitneyuResult(statistic=146327.9, pvalue=3.202429039576977e-18)
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x1 = activegroup_df["SedentaryMinutes™]

x2 = low actiwvegroup_df["SedentaryMinutes™]
fig = plt.figure()

ax = fig.add_ _subplot(l1, 1, 1)

ax.boxplot([x1, x=2],
labels=[ "Active Group"', 'Low Active Group"],
patch_artist=True,
widths=8_8,
boxprops=dict{facecolor="#f22a51" ,
color=None) ,
medianprops=dict{color="black®, linewidth=1)

ax.set wlim{(e, 1586
plt.show()
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