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# Generate the Plot (with Error Bars)
sem_df = reformatted_pyma_met_data_mean_df[['Capomulin’, 'Infubinol’, Ketapril’, Placebo’, 'Ramicane’]]
sem_errors = reformatted_pyma_met_data_mean_df. index
#plot error bars
ax = sem_df.plot(figsize=(12,5), yerr = sem_errors, legend = False)

#reset color cycle so that the marker colors match
ax.set_prop_cycle(None)

#plot the markers

sem_df .plot(Figsize=(12,5), style=[" *.%, 'd'], markersize=14, ax = ax)
plt.ylin(e,3.5)

plt.title("Standard Error of Drug Treatment over Time")
plt.xLabel ("Tinepoints")

plt.ylabel("Drug")

plt.grid(True)

plt.savefig("Tnages/stand_err.png")

plt.shou()
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Survival Rates

Tn [16]: M| 1 # Store the Count of Mice Grouped by Drug and Tinepoint (N can pass any metric)

> pyma_data_survivsl_mouse_ct-pyms_dsta_grovped["touse 10"].nunique()

3

4 # Convert to batafrane

S pyma_data_survival_df-pd.Datarrane({"Hovse Count”spyma_data_survival_mouse_ct})

6

7 # Preview Datarane

o pyma_data_survival_df.reset_index().head()

out[10]:

Drug_Timepoint_Mouse Count

0 Capomuin 0 >

1 Capomuin 5 2

2 Capomuin 10 2

3 Capomuin B 2

4 Capomuin 2 )

In (11]: M| 1 # inor Data tunging to Re-Format the Data Franes

> reformatted_pyma. data_survival df-pyms_dats_survival ¢f.pivot_table(values-"House Count”,

3 Tinepoint”], colum

4 # Preview that Reformatting orked

S reformatted pyns data_survival df

oue[11]:
Drug Capomuiin Ceflamin Infubinal Ketaprl Naftisol Placebo Propriva Ramicane ~ Stelasyn Zoniferol

Timepoint
) s s »  » 3 5B 5 S
5 s 0w s 0m om s om s oW o
10 5 0w o = o s o= u = =
s x 8 om ow o w6 = o=
2 n 8w w ow w6 5 w ow
» e S S D 5w w6
2 2z 6 m w15 15 om 5w
35 2w o2 w15 uw w0 2w ow
w 2w w15 15w s n  n o
s E s w w on 7 2 on o

Tn [12]: M| 1 # Store the percent of survival to use for plot
> pyma_data_survival_mouse_ct_percent - pyma_data_grouped("iouse T0"].nunique()/25°100
3
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Tn [12]: M| 1 # Store the percent of survival to use for plot
pyma_data_survival_mouse_ct_percent - pyma_data_grouped("iouse I0"].nunique()/25°100

# Convert to DataFrame
pyma_data_survival_mouse_ct_percent_df-pd.DataFrame({ Mouse Count”:pyma_data_survival mouse_ct_percent})

# Preview DataFrame
pyma_data_survival_mouse_ct_percent_df.reset_index().head()

reformatted_pyma_data_survival_mouse_ct_percent_df-pyma_data_survival_mouse_ct_percent_df.pivot_table(value
index=["Timepoint"], columns="Drug")

# Preview that Reformatting worked
reformatted_pyma_data_survival_mouse_ct_percent_df

ST g Copomiln Cotamin. intbinel Kear Notisol Pacebo Prophs Famicane Slasn Zoerl
Timepoint
0 100 0 100 100 1000 100 100 1000 100 1000
5 100 &0 100 20 %20 %0 %0 1000 %60 %0
0 100 S0 840 80 a0 %0 &80 %0 %0 &80
5 %0 760 840 760 840 800 640 %0 30 840
Y 20 720 @0 760 @0 750 640 %20 500 680
i 0 720 720 780 720 680 S0 %0 760 640
EY 0 0 G0 720 w0 0 20 %20 720 600
E 80 50 480 &0 G0 S50 400 840 640 550
w0 50 50 40 &0 w0 480 360 @0 40 50
5 50 S0 30 440 520 440 280 &0 440 550
Tn [131: M| 1 # Generate the Plot (with Error Bars)
2 survival_percent_df = reformatted_pyma_data_survival mouse_ct_percent_df[['Capomulin’,'Infubinol’, Ketapril’, Placebo’,

survival percent_errors = reformatted_pyms_data_survival mouse_ct_percent_df.index

#plot error bars

ax = survival_percent_df.plot(figsize=(12,5), yerr = survival_percent_errors, legend = False)

s#reset color cycle so that the marker colors match

ax.set_prop_cycle(None)

5 #plot the markers
survival_percent_df.plot(figsize=

plt.ylin(35, 102)

plt.title("Percent of Survial Rate per Drug over Time")

plt.xLabel ("Tinepoints")

plt.ylabel("Drug")

L, td'], markersiz

(12,8), style:

ax)
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# Generate the Plot (with Error Bars)
survival_percent_df = reformatted_pyma_data_survival_mouse_ct_percent_df[['Caponulin’,'Infubinol’, Ketapril’, Placebo’,
survival percent_errors = reformatted_pyma_data_survival_mouse_ct_percent_df.index

#plot error bars
ax = survival_percent_df.plot(figsize=(12,5), yerr = survival_percent_errors, legend = False)
s#reset color cycle so that the marker colors match
ax.set_prop_cycle(None)

#plot the markers

10 survival_percent_df.plot(figsize=(12,8), style=['.",
11 plt.ylim(3s, 102)

12 plt.title("Percent of Survial Rate per Drug over Time")
13 plt.xlabel("Tinepoints")

14 plt.ylabel("Drug")

15 plt.grid(True)

16 plt.savefig("Inages/survival.png")

17 plt.show()
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Summary Bar Graph
In [14]: M| 1 # Calculote the percent changes for each drug

1
2 beg_tumor_vol
5 ending_tumor_vol - reformatied pyma_data_grouped_tv_mean.iloc[-1]
4 percent_change = ((ending_tumor_vol-beg_tumor_vol)/beg_tumor_vol)*100
s
6
7
s

eformatted_pyna_data_grouped_tv_mean.iloc[o]

percent_change_df = pd.DataFrame({"Percent Change": percent_change})

percent_change_df

out[14]:

Percent Change
org

Capomulin _ -19.475303
Ceftamin 42516452
Infubinol 46123472
Ketapril 57026785
Nattsol 53923347
Placebo 51287960
Propriva 47241175
Ramicane 22320900
Stelasyn 52085134
Zoniterol 46579751

Tn [151: M| 1 # Store all Relevant Percent Changes into o Tuple
2 percent_change_df..apply(tuple, axis-1)

0ut[15]: Drug
Capomulin  (-19.475302667834173,)

Ceftamin (82.51649185589744, )
Infubinol (46.12347172785157,)
Ketapril (57.028794655606076, )
Naftisol (53.92334713476923,)
Placebo (51.29796048315153, )
Propriva (47.24117456320637,)
Ramicane  (-22.320900462766673,)
Stelasyn (52.085134257539024, )
Zoniferol (46.57975086509525, )
dtype: object

Tn [16]: M| 1 # Splice the data between passing and failing drugs
2 def color_negative_green(val):
olor = tereen” if val < @ elce ‘red"

X | A 03-Python/Homework -master - X | +
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Zoniterol  (46.57975086509525,)
dtype: object
Tn [16]: M| 1 # Splice the data between passing and failing drugs

def color_negative_green(val):

color = 'green’ if val < © else 'red’

return “color: %' % color
print("Drung Treatments with Positive Results are Highlited in Green")
percent_change_df..style. applymap(color_negative_green)

N we e

Drung Treatments with Positive Results are Highlited in Green

outfas):
Pecenthange
o
Copomuin 193758
Cotamin 20165
ol 461235
e stoms
ol 535233
Pocsbo 51238
b 7262
Famcane 223208
sonn s208
ot 55738
In [17]: M 1 #Data set up for next chart
> (olimestats L rorug [ Capomutin’, Infubinol, Ketapril, Placebo’, “Ramicane”],
3 ocrSent!Change.in Timor VeLr: [119.475503, 4o- 155472, 57-028708, 3125756, -22.3208]}
5 volume_change = pd.Datafrane(data-volune_stats)
7 | volune_change
ouefar):
brig_percent Change i Tumr v
CCwan e
+ intseo wizs
2 o s7ams70s
s pucene sizemss0
+ Famine 23800

In [18]: M| 1 reformatted_volune_chang

olume_change . pivot_table(value:

Percent Change in Tumor Vol”, s
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reformatted_volume_change

out[18]:
Drug Capomuiin  Infubinol  Ketapril Placebo Ramicane
orug

Capomulin 19475303 NN NaN  NaN NaN
Infubinol NaN 46.123472 NaN  NaN NaN
Ketapril NaN NaN 57028795 Nan NaN
Placebo. NaN NaN NaN 5129796 NaN
Ramicane NaN NaN NaN  NaN 223208

In [19]: M| 1 #Chart treatment success/failure

# Orient widths. Add Labels, tick marks, etc.
# Use functions to Label the percentages of changes

tumor_volume_change = [-19.475303, 46.123472, 57.028795, 51.29796, -22.3209]
x_axis = np.arange(len(tumor_volume_change))

plt.bar(x_axis, tumor_volume_change, color=['green’,'red’,'red", red'], width = .98)
# percent_change_df. style.applynap(color_negative_green)

tick_locations = [value for value in x_axis]

#for p in ax.patches: i .

#ax. annotate(str(p.get_height()), (p.get_x() * 1.005, p.get_height() * 1.005))
plt.xticks(tick_locations, [Capomulin’, Infubinol’, Ketapril', Placebo’, 'Ramicane’])
plt.title("Treatment Success/Failure by Drug")
plt.xlabel("Drug")
plt.ylabel ("Percent Change in Tumor Volume")
plt.grid(axis="y")

plt.savefig("Inages/success.png")

Treatment Success/Failure by Drug

t
g

Gopomulin_Infubinel Ketaprll _ Placebo  Ramicane.
orug
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In[1]: M 1 #e# Dependencies and Setup
> “mstplotlib inline
> inport matplotlib.pyplot as plt
4 import pandas as pd
S inport mumpy as np
6
7 # Hide warning messages in notebook
o inport warnings
o warnings. filteruarnings(*ignore’)
10

# File to Load (Remember to Change These)
mouse_data = "mouse_drug_data.csv"
clinical_trial_data = "clinicaltrial data.csv"

# Read the Mouse and Drug Data and the Clinical Trial Data
mouse_data = pd.read_csv(mouse_data)
clinical_trial_data - pd.read_csv(clinical_trial data)

# Combine the data into a single dataset
pyma_data_combined = pd.merge(mouse_data,clinical_trial data, on
#pyna_sd = data_combined

Mouse ID")

# Display the data table for preview
print(" Mouse and Clinical Trial Data Combined ")

pyma_data_combined. head()

Mouse and Clinical Trial Data Combined

out[1]:
Mouse D Drug Timepoint Tumor Volume (mm3) Metastatc Sites

0 P3% Selasm o 45000000 o

1 P Selasm 5 47313481 o

2 P Selasm 10 47904324 o

3 P34 Selasm 15 8735197 1

4 P Selasm 2 stn2713 2

Tumor Response to Treatment

In[2]: M| 1 ### Store the Hean Tunor Volune Data Grouped by Drug and Timepoint
> pyma_data_grouped - pyna_data_conbined. groupby(["orug", "Tinepoint"])

3

4 #reate o variable to store the mean of the tuor volume
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In[2]: M| 1 ## Store the Hean Tunor Volume Data Grouped by Drug and Timepoint
2 pyma_data_grouped = pyma_data_combined.groupby(["Orug”, "Timepoint”])
B
4 #Create a variable to store the mean of the turor volume
5 pyma_data_grouped_mean ~ pyma_data_grouped|"Turor Volume (ma3)"].mean()
6
7 # create a datafrane
& pyma_data_grouped_tv_mean = pd.DataFrame({ "liean of the Tumor Volume":pyma_data_grouped_mean })
10 # Preview DataFrane
11 print(” Tumor Response to Treatment”)
12 pyma_data_grouped_tv_mean. reset_index() -head()
13
Tunor Response to Treatment
out[2]:
Drug_Timepoint Mean of the Tumor Volume
© Capomuin o 45000000
1 Capomuin 5 44266085
2 Capomuin 0 308201
3 Capomuin s 2068317
4+ Capomuin B 0716325
In[3]: M| 1 ## Store the Standard Error of Tumor Volumes Grouped by Drug and Timepoint
2 #Create variable to hold the SEM of the tumor volure
5 pyma_data_grouped_sem = pyna_data_grouped["Tumor Volune (mi3)"].sem()
.
5 # Create o Datarrane
& pyma_data_grouped_tv_sem = pd.DataFrame({ "Standards Error of the Hean”:pyma_data_grouped_sem })
7
& # Preview DataFrame
9 pyma_data_grouped_tv_sem.reset_index().head()
out[3]:
Drug_Timepoint _Standards Error of the Mean
© Capomuin o 0000000
1 Capomuin 5 043593
2 Capomuin 0 0702884
3 Capomuin s 03817
4+ Capomuin B 0300731

In [4]:

M| 1 # minor Data Munging to Re-Format the Data Frames

o x
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5 # Preview DataFrame
9 pyma_data_grouped_tv_sem. reset_index().head()

out[3]:
Drug _Timepoint _Standards Error of the Mean

0 Capomuin o 0.000000

1 Capomuin s 0.448593

2 Capomuin 10 0702684

3 Capomuin 15 0838617

4 Capomuin 20 0908731

Tn (4]: M| 1 # Hinor Data Hunging to Re-Format the Data Frames
refornatted_pyna_data_grouped_tv_mean-pyma_data_grouped_tv_mean. pivot_table(value:
index-["Tinepoint™], column:

Drug”)
4 # Preview that Reformatting worked
5 reformatted_pyma_data_grouped_tv_mean

out[4]:
Drug Capomulin Ceftamin Infubinol  Ketapril  Naftisol  Placebo Propriva Ramicane  Stelasyn Zoniferol

“Timepoint

0 45000000 45000000 45000000 45000000 45000000 45000000 45000000 45000000 45000000 45000000
5 44206085 46503051 4702001 47369175 4G7G60SE 47125509 47243957 43044ESS 4TS24 4GESIIG
10 43084291 48205125 40403909 49582260 4BGO210 49423320 49101541 42531957 49463544 45650E8T
15 42064317 50004055 51296397 52399674 5033018 51359742 5106736 41495061 51520409 50779059
20 4071625 52157049 S319TEUN S4S2GI 53644057 54364417 ST 40235 S406TIE 53170334
30939525 54267674 SSTIS2 57678952 SGTINES 57402574 SSS04136 IBITAN0 56165123 55432935
38769339 56759517 55299307 GOSG4SDT S9SS9509 59509063 SBIIT4 3BT S9ETI STTIZ
37516539 55827545 G0T42461 63371656 2605087 62420615 G031 I74SIG 62440699 60.089372
36953001 61457595 63162626 6606550 65600754 65052575 63045537 36STAOST 65355306 62916662
30236114 64132421 65755562 70662955 69265506 GUSA0E2 66299520 34955595 60436310 65960585

& &8 8 88

In [51: M| 1 #recicved help from https://stackoverflow. con/questions/52035184/pandas-plot-Line-graph-with-both-error-bars-and-arkers.

# Generate the Plot (with Error Bars)

mean_df = reformatted_pyma_data_grouped_tv_mean[['Capomulin’, 'Infubinol’, Ketapril’, 'Placebo’, ‘Ramicane’]]
mean_errors = reformatted_pyma_data_grouped_tv_mean. index

#plot error bars
ax = mean_df .plot(figsize=(12,5), yerr = mean_errors, legend = False)
#reset color cycle so that the marker colors match

10 ax.set_prop_cycle(None)

11 #plot the markers

12 mean_df.plot(Figsiz:
12 lnle 14

12,5), styl , @], markersiz
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In[51: M 1 #recieved help from https://stackoverflow. con/questions/52035184/pandas-plot-Line-graph-with-both-error-bars-and-narkers
2 ¢ Generote the Plot (with Error Gars)
3
 mean_df - reformstted_pyma_data_grouped_tv_mean[['Cspoulin’, ‘Infusinol’, Ketapril’, ‘Placebo’, ‘Ramicans']]
S mean_errors - reformatted_pyms. data_grouped tu_mean. index
6
7 #plot error bars
5 ax - mean_df.plot(Figsize-(12,5), yerr - mean_errors, legend - False)

s#reset color cycle so that the marker colors match
10 ax.set_prop_cycle(None)

11 #plot the markers

12 mean_df.plot(figsize=(12,5), style=['.",
13 plt.ylin(3s, 70)

14 plt.title("Drug Treatment over Time")

15 plt.xlabel("Tinepoints")

16 plt.ylabel("Drug")

17 plt.grid(True)

15

19 plt.savefig("Inages/mean.png")

20 plt.show()

L ., d'], markersize-14, ax = ax)

2
Drug Treatment over Time
o 9
brig
Capomulin
Infubinol
& Ketapril
Placebo
Ramicane
®
55
0
5
©
s

Timepoints

o x
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[ Other boskmarks
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Metastatic Response to Treatment

In [6]: M| 1 # Store the tean Het. Site Dota Grouped by Drug and Timepoint
2 pyma_data_grouped - pyma_data_conbined.groupby(["Drug”, "Tinepoint”])
3
4 pyma_met_data_mean - pyma_data_grouped"Metastatic Sites"].mean()
s
6 # Convert to DataFrame
7 pyma_met_data_mean_df - pd.DataFrame({ "Hean of the Metastatic Sites":pyma_met_data_mean})
8
5 # Preview Datafrane
10 print(" Metastatic Response to Treatment")
11 pyma_met_data_mean_df.reset_index().head()
Metastatic Response to Treatment
out[e]:
Drug_Timepoint_Mean of the Metastatic Sites
© Capomuin o 000000
1 Capomuin B 0160000
2 Capomuin 0 0320000
3 Capomuin 15 0375000
4+ Capomuin 2 oss2i7s
W M2
In [7: M| 1 # Store the Standard Error associated with fiet. Sites Grouped by Drug and Timepoint
2 pyma_met_data_sem - pyma_data_grouped["Metastatic Sites"].sen()
3
4 # Convert to DotaFrane
S pyms_met_data_sem_df - pd.DataFrame({ "Standards Error of the Metastatic Site
s pyma_net._data_sem})
7
& # Preview Datafrane
S pyma_met_data_sen_df .reset_index()head()
out[7]:
Drug Timepoint _Standards Error of the Metastatc Stes
© Capomuin o 000000
1 Capomuin B o074z
2 Capomuin 0 012543
3 Capomuin 15 0132008
4+ Capomuin 2 061621

In [8]: M 1 # Minor Data Munging to Re-Format the Data Frames
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In(s]: M 1 #inor Dato Hunging to Re-Format the Data Franes
reformstted pyma. met_dats_mean_df-pyma_met_dats_mean_df .pivot_table (value:

index
4 # Preview that Reformatting worked
5 reformatted_pyms_met_data_mean_df
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In[o]: M # Generate the Plot (with Error Bars)

sem_df = reformatted pyma_met_data_mean_df[['Capomulin’, 'Infubinol’, Ketapril’, P!
sem_errors = reformatted_pyma_met_data_mean_df.index

#plot error bars
ax = sem_df.plot(figsize=(12,5), yerr = sem_errors, legend = False)
#reset color cycle so that the marker colors match
ax.set_prop_cycle(None)

#plot the markers

10 sem_df.plot(figsize=(12,8), style=['.", 'd’, 'd’, .", "d'], markersiz
11 plt.ylim(e,3.5)

2
s
6
7

lacebo’

Mean of the Metastatic Sites”,
Timepoint”], column:

*Raicane']]

A

| Pytnon3 ©

‘Drug”)

o x

ax @ :

[ Other boskmarks





