
Quantium data preparation and customer analytics-
Round 2

Importing necessary library, reading data files and looking at what is inside. 
p.s: i was not able to convert the DATE in python so i did it in Excel and i convert QVI_transaction_data from xlsx to csv so it would read
slightly faster.

In [3]: import pandas as pd  
import numpy as np 
import matplotlib.pyplot as plt 

In [4]: # I use excel to convert DATE row. 
transaction = pd.read_csv("./QVI_transaction_data.csv") 
behaviour = pd.read_csv("./QVI_purchase_behaviour.csv") 

In [5]: transaction.head() 

In [6]: behaviour.head() 

We will check for null values below.

In [7]: transaction.info() 

In [8]: behaviour.info() 

Now that we know that there is no null value we can proceed.

Data Cleaning and Exploration -

The code below shows us the number of unique values in each column and i added shape to see the total number of rows and column at
the end.

In [11]: transaction.nunique() , transaction.shape 

In [12]: behaviour.nunique() , behaviour.shape 

In [13]: transaction[["TOT_SALES","PROD_QTY"]].plot(kind="box",figsize=(8,8)); 

There seems to be a outlier in the boxplot above. 
Somebody has just bought around 200 quantity of possibly the same product. And judging from the plot above nobody seem to come close
to buying 100 Quantity.

In [14]: #Check for total sales above 100. 
transaction.loc[transaction["TOT_SALES"] > 100] 

In [15]: #Check for customer in Behaviour Dataset. 
behaviour.loc[behaviour["LYLTY_CARD_NBR"] == 226000] 

With the code above we can see that there was 2 purchases made with a total quantity purchase of 200 almost a year apart and it belongs
to the same customer. 
Now that we have identify the outliers we can remove it.

In [16]: transaction = transaction.loc[transaction["TOT_SALES"] < 100] 
behaviour = behaviour.loc[behaviour["LYLTY_CARD_NBR"] != 226000] 

Now i would like to get the product brand and the product weight into their own column- 
The first thing to do is to check the product name column.

In [20]: #Look at 10 randomly selected item from product name 
transaction["PROD_NAME"].sample(10) 

It seems that the product brand is always the first world, it may not be the full brand name but we can do some googling and renaming after
that.

In [21]: transaction["BRAND"] = transaction["PROD_NAME"].str.split().str.get(0) 

In [22]: transaction["BRAND"].unique() 

In [23]: transaction["PROD_NAME"][transaction["PROD_NAME"].str.contains("Old")].sample(10) 

I use the code above to check on Chip brands and found that there seem to be a few similar brands with slightly different names. And i have
notice that Old is not a chip brand.

In [26]: #Replacing Brand Names and Finding Product weight 
transaction["BRAND"] =transaction["BRAND"].replace( 
    ["Snbts","Dorito","Infzns","NCC","WW","Smith","RRD","GrnWves","Grain"], 
    ["Sunbites","Doritos","Infuzions","Natural","Woolworths","Smiths","Red Rock Deli","Grain Waves","Gr
ain Waves"] 
) 
#Use regex to find for product weight and convert column to type int. 
transaction["PROD_WEIGHT_GRAM"] = transaction["PROD_NAME"].str.findall(r"\d+").str.get(0) 
transaction["PROD_WEIGHT_GRAM"] = transaction["PROD_WEIGHT_GRAM"].astype("int") 

After Cleaning brand names and finding weight of product. i would like to look for Products that are not chips. which i will use the key word
"Salsa" found in "Old" brand. 
p.s: i would not have notice this if it were not for the Sample Solution. Did not even know what salsa was. >.<

In [27]: transaction["PROD_NAME"][transaction["PROD_NAME"].str.contains("Salsa")] 

There is quite a number of salsa in this dataset.

In [28]: #Removing Salsa 
transaction = transaction.loc[transaction["PROD_NAME"].str.contains("Salsa") == False] 
transaction.sample(10) 

With the product brand and weight extracted and salsa removed, we can move on to customer and merging both dataset.

In [29]: transaction["LYLTY_CARD_NBR"].nunique() 

In [30]: behaviour["LYLTY_CARD_NBR"].nunique() 

We seem to have reduce the number of Unique customer by removing products that are not chips. 
i will remove customer in behaviour dataset before i merge both dataset.

In [31]: behaviour = behaviour.loc[behaviour["LYLTY_CARD_NBR"].isin(transaction["LYLTY_CARD_NBR"])] 

In [32]: transaction["LYLTY_CARD_NBR"].nunique() , behaviour["LYLTY_CARD_NBR"].nunique() 

Combining both dataset -

In [33]: combined = transaction.merge(behaviour) 

In [36]: #Uncomment code below and run it to extract combined data into csv. 
#combined.to_csv("QVI_combined_data.csv",index=False) 

We should have a look at our combined data and check for any null or inconsistency.

In [38]: combined.sample(5) 

In [39]: combined.info() 

In [40]: combined.nunique() 

From above we see that there are no Missing values and the merge seems to be successful.

Data Analysis-

In [48]: combined.head() 

In [49]: #This code is use to check for number of unique value in each column. 
combined.nunique() 

If this dataset contains data for a year that means there is a missing day in this data. We should check it out

Exploring Dates -

We convert DATE into the right type and do a simple plot to check out transaction per day.

In [50]: #Converting DATE object to datetime. 
combined["DATE"] = pd.to_datetime(combined["DATE"],dayfirst=True) 

In [51]: combined.groupby("DATE")["TXN_ID"].count().plot(figsize=(12,8)); 

There seem to be a spike in transaction around December 2018. Might be due to holidays and Christmas.

In [52]: print("MISSING DATES:") 
pd.date_range(start = "2018-07-01", end = "2019-06-30" ).difference(combined["DATE"]) 

The missing date is on Chirstmas day, this explains itself. 
But lets have a look at December 2018 to see if there is any additional information we can learn.

In [53]: missing = combined.loc[combined["DATE"].isin(pd.date_range(start = "2018-12-01", end = "2019-01-01" ))] 

In [54]: missing.groupby("DATE")["TXN_ID"].count().plot(figsize=(10,8),title="Transactions/Day in Dec2018",marke
r="o",grid=True); 

The number of transaction started to climb around 2weeks before Christmas and peaked at Christmas Eve. And it was downhill after
Christmas.

Products and Brands-
Before we look at our customer, lets look at the chips they like. 
We will look at the brands before we look at specific chips. And from the chart below the Top 4 brands seem to really dominate.

In [55]: brand = combined.groupby(["BRAND"])["TOT_SALES","PROD_QTY"].sum().reset_index().sort_values("TOT_SALES"
) 
brand.plot(kind="barh",x="BRAND",figsize=(12,8),width=0.8); 

Now lets take a look at the Top10 individual chips that generate the most sales. We will group them by quantity sold and total sales earn .

In [175]: indi_prod = combined.groupby("PROD_NAME")["PROD_QTY","TOT_SALES"].sum().reset_index().sort_values("TOT
_SALES") 
indi_prod.iloc[-10:,].plot(kind="barh",x="PROD_NAME",figsize=(12,8), title="Top10 Product with Most Sa
les",width=0.8); 

Looking at the chart above, 6 out of the top 10 products all weight 300G and above. Big chips seem to sell best.

Customer Segments-
We will take a look at the amount of customer in each LIFESTAGE and PREMIUM_CUSTOMER. 
Which group spends the most and bought the most. And whats the average sales per customer segments.

In [57]: """ 
*THIS FUNCTION TAKES 2 COLUMNS AND GROUPBY 1 AND COUNT THE OTHER AND TURN 1 INTO ROW AND THE OTHER INTO
 COLUMN* 
-Function below accepts 4 values.                            
-(list_val = list of strings , col1 = string , col2 = string , data = dataframe) 
-list_val contains value in col1, we get rows in dataframe that has col1 equals to each value in list_v
al and we count each specific value in col2 and  
 turn it into a data frame where column = value in col2 and row = value count in col2.  
""" 
def val_count(list_val,col1,col2,data): 
    df = pd.DataFrame() 
    for val in list_val: 
        frame = data[data[col1].str.contains(val)][col2].value_counts().to_frame().T.rename(index={col2
:val}) 
        df = pd.concat([df,frame],sort=False) 
    return df 

In [111]: #Grouping LIFESTAGE and PREMIUM_CUSTOMER by PROD_QTY and _TOT_SALES 
lifestage_sales = combined.groupby(["LIFESTAGE"])["PROD_QTY","TOT_SALES"].sum().reset_index().sort_val
ues("TOT_SALES") 
premium_sales = combined.groupby(["PREMIUM_CUSTOMER"])["PROD_QTY","TOT_SALES"].sum().reset_index().sor
t_values("TOT_SALES") 

In [165]: #Getting the value count for LIFESTAGE and PREMIUM_CUSTOMER and the averages sales per person 
lifestage_sales = lifestage_sales.merge(combined["LIFESTAGE"].value_counts().to_frame().reset_index().
rename(columns={"index":"LIFESTAGE","LIFESTAGE":"COUNT"})) 
premium_sales = premium_sales.merge(combined["PREMIUM_CUSTOMER"].value_counts().to_frame().reset_index
().rename(columns={"index":"PREMIUM_CUSTOMER","PREMIUM_CUSTOMER":"COUNT"})) 
lifestage_sales["AVERAGE"] = np.round(lifestage_sales["TOT_SALES"] / lifestage_sales["COUNT"],2) 
premium_sales["AVERAGE"] = np.round(premium_sales["TOT_SALES"] / premium_sales["COUNT"],2) 

In [174]: fig1, ax1 = plt.subplots(nrows=2,ncols=2,figsize=(16,16)) 
 
ax1[0,0].pie(x=lifestage_sales["COUNT"],labels=lifestage_sales["LIFESTAGE"],autopct='%1.1f%%') 
ax1[0,0].set_title("Percentage Of Customer") 
ax1[0,1].pie(x=lifestage_sales["TOT_SALES"],labels=lifestage_sales["LIFESTAGE"],autopct='%1.1f%%') 
ax1[0,1].set_title("Percentage of Sales") 
lifestage_sales.plot(kind="bar",x="LIFESTAGE",y=["PROD_QTY","TOT_SALES"],ax=ax1[1,0],rot=25,title="Tot
al Sales And Quantity") 
lifestage_sales.plot(kind="bar",x="LIFESTAGE",y="AVERAGE",ax=ax1[1,1],rot=25,title="Average Sales Per
 Customer") 
ax1[0,1].set_xlabel("") 
ax1[1,0].set_xlabel("") 
ax1[1,1].set_xlabel("") 
fig1.suptitle("LIFESTAGE") 
fig1.tight_layout(pad=1.5) 

From the pie chart above we can see that the older generation really dominate this dataset. i.e: OLDER SINGLES/COUPLES ,RETIREES,
OLDER FAMILIES. 
Total Sales made per Customer Lifestage seem to have strong correlation with amount of people in each group and we can see that
Average sales made per customer is almost the same across all groups. 
We will take a look at Premium Categories below-

In [202]: fig1, ax1 = plt.subplots(nrows=2,ncols=2,figsize=(12,12)) 
 
ax1[0,0].pie(x=premium_sales["COUNT"],labels=premium_sales["PREMIUM_CUSTOMER"],autopct='%1.1f%%') 
ax1[0,0].set_title("Percentage Of Customer") 
ax1[0,1].pie(x=premium_sales["TOT_SALES"],labels=premium_sales["PREMIUM_CUSTOMER"],autopct='%1.1f%%') 
ax1[0,1].set_title("Percentage of Sales") 
premium_sales.plot(kind="bar",x="PREMIUM_CUSTOMER",y=["PROD_QTY","TOT_SALES"],ax=ax1[1,0],rot=25,title
="Total Sales And Quantity") 
premium_sales.plot(kind="bar",x="PREMIUM_CUSTOMER",y="AVERAGE",ax=ax1[1,1],rot=25,title="Average Sales
 Per Customer") 
ax1[0,1].set_xlabel("") 
ax1[1,0].set_xlabel("") 
ax1[1,1].set_xlabel("") 
fig1.suptitle("PREMIUM CUSTOMER") 
fig1.tight_layout(pad=3) 

Mainstream made the most sales and has the most number of customer but Average Sales is almost the same across all premium
categories. 
We will explore the amount of premium customer per life stages below-

In [203]: premium_lifestage = val_count(combined["LIFESTAGE"].unique(),"LIFESTAGE","PREMIUM_CUSTOMER",combined) 
premium_lifestage.sort_values("Premium").plot(kind="bar",figsize=(12,6),rot=30,title="Premium Customer
 By Life Stages"); 

"OLDER SINGLES/COUPLES" has a pretty even premium base. 
"YOUNG SINGLES/COUPLES" and "RETIREES" seem to have more Mainstream customer. 
"OLDER FAMILIES" and "YOUNG FAMILIES" have more Budget customer. 
"MIDGAGE SINGLES/COUPLES" is the only Category to have more Premium than Budget customer.

Below is a little extra chart on top 5 chip brands.

In [210]: #Getting top5 brand names 
top_brand = combined.groupby("BRAND")["TOT_SALES"].sum().sort_values(ascending=False)[:5].index 
 
#Get count of customer segment for each chip brand. 
brand_lifestage = val_count(top_brand,"BRAND","LIFESTAGE",combined) 
brand_premium = val_count(top_brand,"BRAND","PREMIUM_CUSTOMER",combined) 

Out[5]:
DATE STORE_NBR LYLTY_CARD_NBR TXN_ID PROD_NBR PROD_NAME PROD_QTY TOT_SALES

0 17/10/2018 1 1000 1 5 Natural Chip Compny SeaSalt175g 2 6.0

1 14/5/2019 1 1307 348 66 CCs Nacho Cheese 175g 3 6.3

2 20/5/2019 1 1343 383 61 Smiths Crinkle Cut Chips Chicken 170g 2 2.9

3 17/8/2018 2 2373 974 69 Smiths Chip Thinly S/Cream&Onion 175g 5 15.0

4 18/8/2018 2 2426 1038 108 Kettle Tortilla ChpsHny&Jlpno Chili 150g 3 13.8

Out[6]:
LYLTY_CARD_NBR LIFESTAGE PREMIUM_CUSTOMER

0 1000 YOUNG SINGLES/COUPLES Premium

1 1002 YOUNG SINGLES/COUPLES Mainstream

2 1003 YOUNG FAMILIES Budget

3 1004 OLDER SINGLES/COUPLES Mainstream

4 1005 MIDAGE SINGLES/COUPLES Mainstream

<class 'pandas.core.frame.DataFrame'> 
RangeIndex: 264836 entries, 0 to 264835 
Data columns (total 8 columns): 
DATE              264836 non-null object 
STORE_NBR         264836 non-null int64 
LYLTY_CARD_NBR    264836 non-null int64 
TXN_ID            264836 non-null int64 
PROD_NBR          264836 non-null int64 
PROD_NAME         264836 non-null object 
PROD_QTY          264836 non-null int64 
TOT_SALES         264836 non-null float64 
dtypes: float64(1), int64(5), object(2) 
memory usage: 14.1+ MB 

<class 'pandas.core.frame.DataFrame'> 
RangeIndex: 72637 entries, 0 to 72636 
Data columns (total 3 columns): 
LYLTY_CARD_NBR      72637 non-null int64 
LIFESTAGE           72637 non-null object 
PREMIUM_CUSTOMER    72637 non-null object 
dtypes: int64(1), object(2) 
memory usage: 1.1+ MB 

Out[11]: (DATE                 364 
 STORE_NBR            272 
 LYLTY_CARD_NBR     72637 
 TXN_ID            263127 
 PROD_NBR             114 
 PROD_NAME            114 
 PROD_QTY               6 
 TOT_SALES            112 
 dtype: int64, (264836, 8))

Out[12]: (LYLTY_CARD_NBR      72637 
 LIFESTAGE               7 
 PREMIUM_CUSTOMER        3 
 dtype: int64, (72637, 3))

Out[14]:
DATE STORE_NBR LYLTY_CARD_NBR TXN_ID PROD_NBR PROD_NAME PROD_QTY TOT_SALES

69762 19/8/2018 226 226000 226201 4 Dorito Corn Chp Supreme 380g 200 650.0

69763 20/5/2019 226 226000 226210 4 Dorito Corn Chp Supreme 380g 200 650.0

Out[15]:
LYLTY_CARD_NBR LIFESTAGE PREMIUM_CUSTOMER

59694 226000 OLDER FAMILIES Premium

Out[20]: 209                 WW Original Stacked Chips 160g 
35154       Natural ChipCo Sea  Salt & Vinegr 175g 
63695        Grain Waves Sour    Cream&Chives 210G 
239458                Kettle 135g Swt Pot Sea Salt 
75868              Pringles Original   Crisps 134g 
216224               Tostitos Splash Of  Lime 175g 
58851         RRD Steak &         Chimuchurri 150g 
157747    Infuzions SourCream&Herbs Veg Strws 110g 
140574       Red Rock Deli Chikn&Garlic Aioli 150g 
167736                          Cheetos Puffs 165g 
Name: PROD_NAME, dtype: object

Out[22]: array(['Natural', 'CCs', 'Smiths', 'Kettle', 'Old', 'Grain', 'Doritos', 
       'Twisties', 'WW', 'Thins', 'Burger', 'NCC', 'Cheezels', 'Infzns', 
       'Red', 'Pringles', 'Dorito', 'Infuzions', 'Smith', 'GrnWves', 
       'Tyrrells', 'Cobs', 'Woolworths', 'French', 'RRD', 'Tostitos', 
       'Cheetos', 'Snbts', 'Sunbites'], dtype=object)

Out[23]: 224207    Old El Paso Salsa   Dip Chnky Tom Ht300g 
81211     Old El Paso Salsa   Dip Chnky Tom Ht300g 
176558     Old El Paso Salsa   Dip Tomato Med 300g 
140868    Old El Paso Salsa   Dip Chnky Tom Ht300g 
198766    Old El Paso Salsa   Dip Tomato Mild 300g 
135279    Old El Paso Salsa   Dip Chnky Tom Ht300g 
32657     Old El Paso Salsa   Dip Chnky Tom Ht300g 
91479     Old El Paso Salsa   Dip Chnky Tom Ht300g 
71291     Old El Paso Salsa   Dip Tomato Mild 300g 
233245     Old El Paso Salsa   Dip Tomato Med 300g 
Name: PROD_NAME, dtype: object

Out[27]: 5         Old El Paso Salsa   Dip Tomato Mild 300g 
25        Old El Paso Salsa   Dip Tomato Mild 300g 
32        Red Rock Deli SR    Salsa & Mzzrlla 150g 
44           Smiths Crinkle Cut  Tomato Salsa 150g 
63                 Doritos Salsa       Medium 300g 
                            ...                    
264675     Old El Paso Salsa   Dip Tomato Med 300g 
264678              Woolworths Mild     Salsa 300g 
264719       Smiths Crinkle Cut  Tomato Salsa 150g 
264734                    Doritos Salsa Mild  300g 
264780    Red Rock Deli SR    Salsa & Mzzrlla 150g 
Name: PROD_NAME, Length: 18094, dtype: object

Out[28]:
DATE STORE_NBR LYLTY_CARD_NBR TXN_ID PROD_NBR PROD_NAME PROD_QTY TOT_SALES BRAND PROD_WE

257051 20/1/2019 250 250164 252158 63 Kettle 135g Swt
Pot Sea Salt 2 8.4 Kettle

116817 18/9/2018 261 261123 260238 112
Tyrrells Crisps

Ched & Chives
165g

2 8.4 Tyrrells

140791 22/1/2019 91 91003 89262 28
Thins Potato
Chips Hot &
Spicy 175g

2 6.6 Thins

108241 17/11/2018 121 121467 124598 71 Twisties Cheese
Burger 250g 2 8.6 Twisties

152328 11/2/2019 18 18164 15388 111
Smiths Chip

Thinly Cut
Original 175g

1 3.0 Smiths

157611 10/12/2018 86 86163 85151 60
Kettle Tortilla

ChpsFeta&Garlic
150g

2 9.2 Kettle

220687 15/4/2019 90 90459 89205 68 Pringles Chicken
Salt Crips 134g 2 7.4 Pringles

72565 6/6/2019 69 69140 66742 82
Smith Crinkle

Cut Mac N
Cheese 150g

2 5.2 Smiths

84297 10/3/2019 49 49215 45432 52

Grain Waves
Sour

Cream&Chives
210G

2 7.2 Grain
Waves

120998 7/9/2018 49 49332 45892 93
Doritos Corn

Chip Southern
Chicken 150g

2 7.8 Doritos

Out[29]: 71287

Out[30]: 72636

Out[32]: (71287, 71287)

Out[38]:
DATE STORE_NBR LYLTY_CARD_NBR TXN_ID PROD_NBR PROD_NAME PROD_QTY TOT_SALES BRAND PROD_W

198352 23/3/2019 165 165094 165828 104
Infuzions Thai

SweetChili
PotatoMix 110g

2 7.6 Infuzions

52164 5/1/2019 71 71006 68926 49
Infuzions

SourCream&Herbs
Veg Strws 110g

2 7.6 Infuzions

45279 28/8/2018 168 168259 170973 61
Smiths Crinkle Cut

Chips Chicken
170g

2 5.8 Smiths

80715 17/12/2018 53 53005 47263 34 Pringles Slt Vingar
134g 1 3.7 Pringles

235847 6/5/2019 190 190144 191093 18 Cheetos Chs &
Bacon Balls 190g 2 6.6 Cheetos

<class 'pandas.core.frame.DataFrame'> 
Int64Index: 246740 entries, 0 to 246739 
Data columns (total 12 columns): 
DATE                246740 non-null object 
STORE_NBR           246740 non-null int64 
LYLTY_CARD_NBR      246740 non-null int64 
TXN_ID              246740 non-null int64 
PROD_NBR            246740 non-null int64 
PROD_NAME           246740 non-null object 
PROD_QTY            246740 non-null int64 
TOT_SALES           246740 non-null float64 
BRAND               246740 non-null object 
PROD_WEIGHT_GRAM    246740 non-null int32 
LIFESTAGE           246740 non-null object 
PREMIUM_CUSTOMER    246740 non-null object 
dtypes: float64(1), int32(1), int64(5), object(5) 
memory usage: 18.8+ MB 

Out[40]: DATE                   364 
STORE_NBR              271 
LYLTY_CARD_NBR       71287 
TXN_ID              245255 
PROD_NBR               105 
PROD_NAME              105 
PROD_QTY                 5 
TOT_SALES              104 
BRAND                   21 
PROD_WEIGHT_GRAM        20 
LIFESTAGE                7 
PREMIUM_CUSTOMER         3 
dtype: int64

Out[48]:
DATE STORE_NBR LYLTY_CARD_NBR TXN_ID PROD_NBR PROD_NAME PROD_QTY TOT_SALES BRAND PROD_WEIGHT_GRA

0 2018-
10-17 1 1000 1 5

Natural Chip
Compny

SeaSalt175g
2 6.0 Natural 1

1 2019-
05-14 1 1307 348 66 CCs Nacho

Cheese 175g 3 6.3 CCs 1

2 2018-
11-10 1 1307 346 96

WW Original
Stacked

Chips 160g
2 3.8 Woolworths 1

3 2019-
03-09 1 1307 347 54 CCs Original

175g 1 2.1 CCs 1

4 2019-
05-20 1 1343 383 61

Smiths
Crinkle Cut

Chips
Chicken 170g

2 2.9 Smiths 1

Out[49]: DATE                   364 
STORE_NBR              271 
LYLTY_CARD_NBR       71287 
TXN_ID              245255 
PROD_NBR               105 
PROD_NAME              105 
PROD_QTY                 5 
TOT_SALES              104 
BRAND                   21 
PROD_WEIGHT_GRAM        20 
LIFESTAGE                7 
PREMIUM_CUSTOMER         3 
dtype: int64

MISSING DATES: 

Out[52]: DatetimeIndex(['2018-12-25'], dtype='datetime64[ns]', freq=None)



In [211]: fig , ax = plt.subplots(nrows=2,ncols=1,figsize=(12,12)) 
fig.tight_layout(pad=2) 
brand_premium.plot(kind="bar", ax=ax[0],title="Top 5 Brands by PREMIUMS",rot=0); 
brand_lifestage.plot(kind="bar",ax=ax[1],title="Top 5 Brands by LIFESTAGE",rot=0); 

From above we can see that Smiths chips seem the be the only chip brand to have a pretty even customer segments. 
Budget almost caught Mainstream and "OLDER FAMILIES" even over took "OLDER SINGLES/COUPLES".

CONCLUSION -
1. Chips that weight more seem to produce better overall sales.
2. Chips sales rise 2 week before Chirstmas and peak at Christmas Eve. Stocking up at the beginning of December and Discount on

Chips after Christmas seem to be a good idea.
3. "YOUNG SINGLES/COUPLES" and "RETIREES" have more Mainstream customer. Which is where most sales are made.
4. "OLDER FAMILIES" and "YOUNG FAMILIES" have more Budget customer. And "OLDER SINGLES/COUPLES" has is pretty even in all

three.
5. The Top 4 brands "Kettle , Doritos , Smiths and Pringles seem to dominate the market.
6. And Smiths has the most even amount of love among the Top 5 chip brand.
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{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# Quantium data preparation and customer analytics-\n",
    "**Round 2**"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Importing necessary library, reading data files and looking at what is inside.  \n",
    "*p.s:* i was not able to convert the DATE in python so i did it in Excel and i convert QVI_transaction_data from *xlsx to csv* so it would read slightly faster."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {},
   "outputs": [],
   "source": [
    "import pandas as pd \n",
    "import numpy as np\n",
    "import matplotlib.pyplot as plt"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {},
   "outputs": [],
   "source": [
    "# I use excel to convert DATE row.\n",
    "transaction = pd.read_csv(\"./QVI_transaction_data.csv\")\n",
    "behaviour = pd.read_csv(\"./QVI_purchase_behaviour.csv\")"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 5,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style scoped>\n",
       "    .dataframe tbody tr th:only-of-type {\n",
       "        vertical-align: middle;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: right;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>DATE</th>\n",
       "      <th>STORE_NBR</th>\n",
       "      <th>LYLTY_CARD_NBR</th>\n",
       "      <th>TXN_ID</th>\n",
       "      <th>PROD_NBR</th>\n",
       "      <th>PROD_NAME</th>\n",
       "      <th>PROD_QTY</th>\n",
       "      <th>TOT_SALES</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <td>0</td>\n",
       "      <td>17/10/2018</td>\n",
       "      <td>1</td>\n",
       "      <td>1000</td>\n",
       "      <td>1</td>\n",
       "      <td>5</td>\n",
       "      <td>Natural Chip        Compny SeaSalt175g</td>\n",
       "      <td>2</td>\n",
       "      <td>6.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>1</td>\n",
       "      <td>14/5/2019</td>\n",
       "      <td>1</td>\n",
       "      <td>1307</td>\n",
       "      <td>348</td>\n",
       "      <td>66</td>\n",
       "      <td>CCs Nacho Cheese    175g</td>\n",
       "      <td>3</td>\n",
       "      <td>6.3</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>2</td>\n",
       "      <td>20/5/2019</td>\n",
       "      <td>1</td>\n",
       "      <td>1343</td>\n",
       "      <td>383</td>\n",
       "      <td>61</td>\n",
       "      <td>Smiths Crinkle Cut  Chips Chicken 170g</td>\n",
       "      <td>2</td>\n",
       "      <td>2.9</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>3</td>\n",
       "      <td>17/8/2018</td>\n",
       "      <td>2</td>\n",
       "      <td>2373</td>\n",
       "      <td>974</td>\n",
       "      <td>69</td>\n",
       "      <td>Smiths Chip Thinly  S/Cream&amp;Onion 175g</td>\n",
       "      <td>5</td>\n",
       "      <td>15.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>4</td>\n",
       "      <td>18/8/2018</td>\n",
       "      <td>2</td>\n",
       "      <td>2426</td>\n",
       "      <td>1038</td>\n",
       "      <td>108</td>\n",
       "      <td>Kettle Tortilla ChpsHny&amp;Jlpno Chili 150g</td>\n",
       "      <td>3</td>\n",
       "      <td>13.8</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "         DATE  STORE_NBR  LYLTY_CARD_NBR  TXN_ID  PROD_NBR  \\\n",
       "0  17/10/2018          1            1000       1         5   \n",
       "1   14/5/2019          1            1307     348        66   \n",
       "2   20/5/2019          1            1343     383        61   \n",
       "3   17/8/2018          2            2373     974        69   \n",
       "4   18/8/2018          2            2426    1038       108   \n",
       "\n",
       "                                  PROD_NAME  PROD_QTY  TOT_SALES  \n",
       "0    Natural Chip        Compny SeaSalt175g         2        6.0  \n",
       "1                  CCs Nacho Cheese    175g         3        6.3  \n",
       "2    Smiths Crinkle Cut  Chips Chicken 170g         2        2.9  \n",
       "3    Smiths Chip Thinly  S/Cream&Onion 175g         5       15.0  \n",
       "4  Kettle Tortilla ChpsHny&Jlpno Chili 150g         3       13.8  "
      ]
     },
     "execution_count": 5,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "transaction.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 6,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style scoped>\n",
       "    .dataframe tbody tr th:only-of-type {\n",
       "        vertical-align: middle;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: right;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>LYLTY_CARD_NBR</th>\n",
       "      <th>LIFESTAGE</th>\n",
       "      <th>PREMIUM_CUSTOMER</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <td>0</td>\n",
       "      <td>1000</td>\n",
       "      <td>YOUNG SINGLES/COUPLES</td>\n",
       "      <td>Premium</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>1</td>\n",
       "      <td>1002</td>\n",
       "      <td>YOUNG SINGLES/COUPLES</td>\n",
       "      <td>Mainstream</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>2</td>\n",
       "      <td>1003</td>\n",
       "      <td>YOUNG FAMILIES</td>\n",
       "      <td>Budget</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>3</td>\n",
       "      <td>1004</td>\n",
       "      <td>OLDER SINGLES/COUPLES</td>\n",
       "      <td>Mainstream</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>4</td>\n",
       "      <td>1005</td>\n",
       "      <td>MIDAGE SINGLES/COUPLES</td>\n",
       "      <td>Mainstream</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   LYLTY_CARD_NBR               LIFESTAGE PREMIUM_CUSTOMER\n",
       "0            1000   YOUNG SINGLES/COUPLES          Premium\n",
       "1            1002   YOUNG SINGLES/COUPLES       Mainstream\n",
       "2            1003          YOUNG FAMILIES           Budget\n",
       "3            1004   OLDER SINGLES/COUPLES       Mainstream\n",
       "4            1005  MIDAGE SINGLES/COUPLES       Mainstream"
      ]
     },
     "execution_count": 6,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "behaviour.head()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "We will check for null values below."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 7,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "<class 'pandas.core.frame.DataFrame'>\n",
      "RangeIndex: 264836 entries, 0 to 264835\n",
      "Data columns (total 8 columns):\n",
      "DATE              264836 non-null object\n",
      "STORE_NBR         264836 non-null int64\n",
      "LYLTY_CARD_NBR    264836 non-null int64\n",
      "TXN_ID            264836 non-null int64\n",
      "PROD_NBR          264836 non-null int64\n",
      "PROD_NAME         264836 non-null object\n",
      "PROD_QTY          264836 non-null int64\n",
      "TOT_SALES         264836 non-null float64\n",
      "dtypes: float64(1), int64(5), object(2)\n",
      "memory usage: 14.1+ MB\n"
     ]
    }
   ],
   "source": [
    "transaction.info()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 8,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "<class 'pandas.core.frame.DataFrame'>\n",
      "RangeIndex: 72637 entries, 0 to 72636\n",
      "Data columns (total 3 columns):\n",
      "LYLTY_CARD_NBR      72637 non-null int64\n",
      "LIFESTAGE           72637 non-null object\n",
      "PREMIUM_CUSTOMER    72637 non-null object\n",
      "dtypes: int64(1), object(2)\n",
      "memory usage: 1.1+ MB\n"
     ]
    }
   ],
   "source": [
    "behaviour.info()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Now that we know that there is no null value we can proceed."
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### Data Cleaning and Exploration - "
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "The code below shows us the number of unique values in each column and i added shape to see the total number of rows and column at the end."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 11,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "(DATE                 364\n",
       " STORE_NBR            272\n",
       " LYLTY_CARD_NBR     72637\n",
       " TXN_ID            263127\n",
       " PROD_NBR             114\n",
       " PROD_NAME            114\n",
       " PROD_QTY               6\n",
       " TOT_SALES            112\n",
       " dtype: int64, (264836, 8))"
      ]
     },
     "execution_count": 11,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "transaction.nunique() , transaction.shape"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 12,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "(LYLTY_CARD_NBR      72637\n",
       " LIFESTAGE               7\n",
       " PREMIUM_CUSTOMER        3\n",
       " dtype: int64, (72637, 3))"
      ]
     },
     "execution_count": 12,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "behaviour.nunique() , behaviour.shape"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 13,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 576x576 with 1 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "transaction[[\"TOT_SALES\",\"PROD_QTY\"]].plot(kind=\"box\",figsize=(8,8));"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "There seems to be a outlier in the boxplot above.  \n",
    "Somebody has just bought around 200 quantity of possibly the same product. And judging from the plot above nobody seem to come close to buying 100 Quantity."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 14,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style scoped>\n",
       "    .dataframe tbody tr th:only-of-type {\n",
       "        vertical-align: middle;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: right;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>DATE</th>\n",
       "      <th>STORE_NBR</th>\n",
       "      <th>LYLTY_CARD_NBR</th>\n",
       "      <th>TXN_ID</th>\n",
       "      <th>PROD_NBR</th>\n",
       "      <th>PROD_NAME</th>\n",
       "      <th>PROD_QTY</th>\n",
       "      <th>TOT_SALES</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <td>69762</td>\n",
       "      <td>19/8/2018</td>\n",
       "      <td>226</td>\n",
       "      <td>226000</td>\n",
       "      <td>226201</td>\n",
       "      <td>4</td>\n",
       "      <td>Dorito Corn Chp     Supreme 380g</td>\n",
       "      <td>200</td>\n",
       "      <td>650.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>69763</td>\n",
       "      <td>20/5/2019</td>\n",
       "      <td>226</td>\n",
       "      <td>226000</td>\n",
       "      <td>226210</td>\n",
       "      <td>4</td>\n",
       "      <td>Dorito Corn Chp     Supreme 380g</td>\n",
       "      <td>200</td>\n",
       "      <td>650.0</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            DATE  STORE_NBR  LYLTY_CARD_NBR  TXN_ID  PROD_NBR  \\\n",
       "69762  19/8/2018        226          226000  226201         4   \n",
       "69763  20/5/2019        226          226000  226210         4   \n",
       "\n",
       "                              PROD_NAME  PROD_QTY  TOT_SALES  \n",
       "69762  Dorito Corn Chp     Supreme 380g       200      650.0  \n",
       "69763  Dorito Corn Chp     Supreme 380g       200      650.0  "
      ]
     },
     "execution_count": 14,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "#Check for total sales above 100.\n",
    "transaction.loc[transaction[\"TOT_SALES\"] > 100]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 15,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style scoped>\n",
       "    .dataframe tbody tr th:only-of-type {\n",
       "        vertical-align: middle;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: right;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>LYLTY_CARD_NBR</th>\n",
       "      <th>LIFESTAGE</th>\n",
       "      <th>PREMIUM_CUSTOMER</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <td>59694</td>\n",
       "      <td>226000</td>\n",
       "      <td>OLDER FAMILIES</td>\n",
       "      <td>Premium</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "       LYLTY_CARD_NBR       LIFESTAGE PREMIUM_CUSTOMER\n",
       "59694          226000  OLDER FAMILIES          Premium"
      ]
     },
     "execution_count": 15,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "#Check for customer in Behaviour Dataset.\n",
    "behaviour.loc[behaviour[\"LYLTY_CARD_NBR\"] == 226000]"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "With the code above we can see that there was 2 purchases made with a total quantity purchase of 200 almost a year apart and it belongs to the same customer.  \n",
    "Now that we have identify the outliers we can remove it."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 16,
   "metadata": {},
   "outputs": [],
   "source": [
    "transaction = transaction.loc[transaction[\"TOT_SALES\"] < 100]\n",
    "behaviour = behaviour.loc[behaviour[\"LYLTY_CARD_NBR\"] != 226000]"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**Now i would like to get the product brand and the product weight into their own column-**  \n",
    "The first thing to do is to check the product name column."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 20,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "209                 WW Original Stacked Chips 160g\n",
       "35154       Natural ChipCo Sea  Salt & Vinegr 175g\n",
       "63695        Grain Waves Sour    Cream&Chives 210G\n",
       "239458                Kettle 135g Swt Pot Sea Salt\n",
       "75868              Pringles Original   Crisps 134g\n",
       "216224               Tostitos Splash Of  Lime 175g\n",
       "58851         RRD Steak &         Chimuchurri 150g\n",
       "157747    Infuzions SourCream&Herbs Veg Strws 110g\n",
       "140574       Red Rock Deli Chikn&Garlic Aioli 150g\n",
       "167736                          Cheetos Puffs 165g\n",
       "Name: PROD_NAME, dtype: object"
      ]
     },
     "execution_count": 20,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "#Look at 10 randomly selected item from product name\n",
    "transaction[\"PROD_NAME\"].sample(10)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "It seems that the product brand is always the first world, it may not be the full brand name but we can do some googling and renaming after that."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 21,
   "metadata": {},
   "outputs": [],
   "source": [
    "transaction[\"BRAND\"] = transaction[\"PROD_NAME\"].str.split().str.get(0)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 22,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array(['Natural', 'CCs', 'Smiths', 'Kettle', 'Old', 'Grain', 'Doritos',\n",
       "       'Twisties', 'WW', 'Thins', 'Burger', 'NCC', 'Cheezels', 'Infzns',\n",
       "       'Red', 'Pringles', 'Dorito', 'Infuzions', 'Smith', 'GrnWves',\n",
       "       'Tyrrells', 'Cobs', 'Woolworths', 'French', 'RRD', 'Tostitos',\n",
       "       'Cheetos', 'Snbts', 'Sunbites'], dtype=object)"
      ]
     },
     "execution_count": 22,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "transaction[\"BRAND\"].unique()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 23,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "224207    Old El Paso Salsa   Dip Chnky Tom Ht300g\n",
       "81211     Old El Paso Salsa   Dip Chnky Tom Ht300g\n",
       "176558     Old El Paso Salsa   Dip Tomato Med 300g\n",
       "140868    Old El Paso Salsa   Dip Chnky Tom Ht300g\n",
       "198766    Old El Paso Salsa   Dip Tomato Mild 300g\n",
       "135279    Old El Paso Salsa   Dip Chnky Tom Ht300g\n",
       "32657     Old El Paso Salsa   Dip Chnky Tom Ht300g\n",
       "91479     Old El Paso Salsa   Dip Chnky Tom Ht300g\n",
       "71291     Old El Paso Salsa   Dip Tomato Mild 300g\n",
       "233245     Old El Paso Salsa   Dip Tomato Med 300g\n",
       "Name: PROD_NAME, dtype: object"
      ]
     },
     "execution_count": 23,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "transaction[\"PROD_NAME\"][transaction[\"PROD_NAME\"].str.contains(\"Old\")].sample(10)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "I use the code above to check on Chip brands and found that there seem to be a few similar brands with slightly different names. And i have notice that *Old* is not a chip brand.  "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 26,
   "metadata": {},
   "outputs": [],
   "source": [
    "#Replacing Brand Names and Finding Product weight\n",
    "transaction[\"BRAND\"] =transaction[\"BRAND\"].replace(\n",
    "    [\"Snbts\",\"Dorito\",\"Infzns\",\"NCC\",\"WW\",\"Smith\",\"RRD\",\"GrnWves\",\"Grain\"],\n",
    "    [\"Sunbites\",\"Doritos\",\"Infuzions\",\"Natural\",\"Woolworths\",\"Smiths\",\"Red Rock Deli\",\"Grain Waves\",\"Grain Waves\"]\n",
    ")\n",
    "#Use regex to find for product weight and convert column to type int.\n",
    "transaction[\"PROD_WEIGHT_GRAM\"] = transaction[\"PROD_NAME\"].str.findall(r\"\\d+\").str.get(0)\n",
    "transaction[\"PROD_WEIGHT_GRAM\"] = transaction[\"PROD_WEIGHT_GRAM\"].astype(\"int\")"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "After Cleaning brand names and finding weight of product. i would like to look for Products that are not chips. which i will use the key word \"Salsa\" found in \"Old\" brand.  \n",
    "p.s: i would not have notice this if it were not for the *Sample Solution*. Did not even know what salsa was. >.<"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 27,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "5         Old El Paso Salsa   Dip Tomato Mild 300g\n",
       "25        Old El Paso Salsa   Dip Tomato Mild 300g\n",
       "32        Red Rock Deli SR    Salsa & Mzzrlla 150g\n",
       "44           Smiths Crinkle Cut  Tomato Salsa 150g\n",
       "63                 Doritos Salsa       Medium 300g\n",
       "                            ...                   \n",
       "264675     Old El Paso Salsa   Dip Tomato Med 300g\n",
       "264678              Woolworths Mild     Salsa 300g\n",
       "264719       Smiths Crinkle Cut  Tomato Salsa 150g\n",
       "264734                    Doritos Salsa Mild  300g\n",
       "264780    Red Rock Deli SR    Salsa & Mzzrlla 150g\n",
       "Name: PROD_NAME, Length: 18094, dtype: object"
      ]
     },
     "execution_count": 27,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "transaction[\"PROD_NAME\"][transaction[\"PROD_NAME\"].str.contains(\"Salsa\")]"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "There is quite a number of salsa in this dataset."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 28,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style scoped>\n",
       "    .dataframe tbody tr th:only-of-type {\n",
       "        vertical-align: middle;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: right;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>DATE</th>\n",
       "      <th>STORE_NBR</th>\n",
       "      <th>LYLTY_CARD_NBR</th>\n",
       "      <th>TXN_ID</th>\n",
       "      <th>PROD_NBR</th>\n",
       "      <th>PROD_NAME</th>\n",
       "      <th>PROD_QTY</th>\n",
       "      <th>TOT_SALES</th>\n",
       "      <th>BRAND</th>\n",
       "      <th>PROD_WEIGHT_GRAM</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <td>257051</td>\n",
       "      <td>20/1/2019</td>\n",
       "      <td>250</td>\n",
       "      <td>250164</td>\n",
       "      <td>252158</td>\n",
       "      <td>63</td>\n",
       "      <td>Kettle 135g Swt Pot Sea Salt</td>\n",
       "      <td>2</td>\n",
       "      <td>8.4</td>\n",
       "      <td>Kettle</td>\n",
       "      <td>135</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>116817</td>\n",
       "      <td>18/9/2018</td>\n",
       "      <td>261</td>\n",
       "      <td>261123</td>\n",
       "      <td>260238</td>\n",
       "      <td>112</td>\n",
       "      <td>Tyrrells Crisps     Ched &amp; Chives 165g</td>\n",
       "      <td>2</td>\n",
       "      <td>8.4</td>\n",
       "      <td>Tyrrells</td>\n",
       "      <td>165</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>140791</td>\n",
       "      <td>22/1/2019</td>\n",
       "      <td>91</td>\n",
       "      <td>91003</td>\n",
       "      <td>89262</td>\n",
       "      <td>28</td>\n",
       "      <td>Thins Potato Chips  Hot &amp; Spicy 175g</td>\n",
       "      <td>2</td>\n",
       "      <td>6.6</td>\n",
       "      <td>Thins</td>\n",
       "      <td>175</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>108241</td>\n",
       "      <td>17/11/2018</td>\n",
       "      <td>121</td>\n",
       "      <td>121467</td>\n",
       "      <td>124598</td>\n",
       "      <td>71</td>\n",
       "      <td>Twisties Cheese     Burger 250g</td>\n",
       "      <td>2</td>\n",
       "      <td>8.6</td>\n",
       "      <td>Twisties</td>\n",
       "      <td>250</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>152328</td>\n",
       "      <td>11/2/2019</td>\n",
       "      <td>18</td>\n",
       "      <td>18164</td>\n",
       "      <td>15388</td>\n",
       "      <td>111</td>\n",
       "      <td>Smiths Chip Thinly  Cut Original 175g</td>\n",
       "      <td>1</td>\n",
       "      <td>3.0</td>\n",
       "      <td>Smiths</td>\n",
       "      <td>175</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>157611</td>\n",
       "      <td>10/12/2018</td>\n",
       "      <td>86</td>\n",
       "      <td>86163</td>\n",
       "      <td>85151</td>\n",
       "      <td>60</td>\n",
       "      <td>Kettle Tortilla ChpsFeta&amp;Garlic 150g</td>\n",
       "      <td>2</td>\n",
       "      <td>9.2</td>\n",
       "      <td>Kettle</td>\n",
       "      <td>150</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>220687</td>\n",
       "      <td>15/4/2019</td>\n",
       "      <td>90</td>\n",
       "      <td>90459</td>\n",
       "      <td>89205</td>\n",
       "      <td>68</td>\n",
       "      <td>Pringles Chicken    Salt Crips 134g</td>\n",
       "      <td>2</td>\n",
       "      <td>7.4</td>\n",
       "      <td>Pringles</td>\n",
       "      <td>134</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>72565</td>\n",
       "      <td>6/6/2019</td>\n",
       "      <td>69</td>\n",
       "      <td>69140</td>\n",
       "      <td>66742</td>\n",
       "      <td>82</td>\n",
       "      <td>Smith Crinkle Cut   Mac N Cheese 150g</td>\n",
       "      <td>2</td>\n",
       "      <td>5.2</td>\n",
       "      <td>Smiths</td>\n",
       "      <td>150</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>84297</td>\n",
       "      <td>10/3/2019</td>\n",
       "      <td>49</td>\n",
       "      <td>49215</td>\n",
       "      <td>45432</td>\n",
       "      <td>52</td>\n",
       "      <td>Grain Waves Sour    Cream&amp;Chives 210G</td>\n",
       "      <td>2</td>\n",
       "      <td>7.2</td>\n",
       "      <td>Grain Waves</td>\n",
       "      <td>210</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>120998</td>\n",
       "      <td>7/9/2018</td>\n",
       "      <td>49</td>\n",
       "      <td>49332</td>\n",
       "      <td>45892</td>\n",
       "      <td>93</td>\n",
       "      <td>Doritos Corn Chip Southern Chicken 150g</td>\n",
       "      <td>2</td>\n",
       "      <td>7.8</td>\n",
       "      <td>Doritos</td>\n",
       "      <td>150</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "              DATE  STORE_NBR  LYLTY_CARD_NBR  TXN_ID  PROD_NBR  \\\n",
       "257051   20/1/2019        250          250164  252158        63   \n",
       "116817   18/9/2018        261          261123  260238       112   \n",
       "140791   22/1/2019         91           91003   89262        28   \n",
       "108241  17/11/2018        121          121467  124598        71   \n",
       "152328   11/2/2019         18           18164   15388       111   \n",
       "157611  10/12/2018         86           86163   85151        60   \n",
       "220687   15/4/2019         90           90459   89205        68   \n",
       "72565     6/6/2019         69           69140   66742        82   \n",
       "84297    10/3/2019         49           49215   45432        52   \n",
       "120998    7/9/2018         49           49332   45892        93   \n",
       "\n",
       "                                      PROD_NAME  PROD_QTY  TOT_SALES  \\\n",
       "257051             Kettle 135g Swt Pot Sea Salt         2        8.4   \n",
       "116817   Tyrrells Crisps     Ched & Chives 165g         2        8.4   \n",
       "140791     Thins Potato Chips  Hot & Spicy 175g         2        6.6   \n",
       "108241          Twisties Cheese     Burger 250g         2        8.6   \n",
       "152328    Smiths Chip Thinly  Cut Original 175g         1        3.0   \n",
       "157611     Kettle Tortilla ChpsFeta&Garlic 150g         2        9.2   \n",
       "220687      Pringles Chicken    Salt Crips 134g         2        7.4   \n",
       "72565     Smith Crinkle Cut   Mac N Cheese 150g         2        5.2   \n",
       "84297     Grain Waves Sour    Cream&Chives 210G         2        7.2   \n",
       "120998  Doritos Corn Chip Southern Chicken 150g         2        7.8   \n",
       "\n",
       "              BRAND  PROD_WEIGHT_GRAM  \n",
       "257051       Kettle               135  \n",
       "116817     Tyrrells               165  \n",
       "140791        Thins               175  \n",
       "108241     Twisties               250  \n",
       "152328       Smiths               175  \n",
       "157611       Kettle               150  \n",
       "220687     Pringles               134  \n",
       "72565        Smiths               150  \n",
       "84297   Grain Waves               210  \n",
       "120998      Doritos               150  "
      ]
     },
     "execution_count": 28,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "#Removing Salsa\n",
    "transaction = transaction.loc[transaction[\"PROD_NAME\"].str.contains(\"Salsa\") == False]\n",
    "transaction.sample(10)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "With the product brand and weight extracted and salsa removed, we can move on to customer and merging both dataset."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 29,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "71287"
      ]
     },
     "execution_count": 29,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "transaction[\"LYLTY_CARD_NBR\"].nunique()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 30,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "72636"
      ]
     },
     "execution_count": 30,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "behaviour[\"LYLTY_CARD_NBR\"].nunique()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**We seem to have reduce the number of Unique customer by removing products that are not chips.**  \n",
    "i will remove customer in behaviour dataset before i merge both dataset."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 31,
   "metadata": {},
   "outputs": [],
   "source": [
    "behaviour = behaviour.loc[behaviour[\"LYLTY_CARD_NBR\"].isin(transaction[\"LYLTY_CARD_NBR\"])]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 32,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "(71287, 71287)"
      ]
     },
     "execution_count": 32,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "transaction[\"LYLTY_CARD_NBR\"].nunique() , behaviour[\"LYLTY_CARD_NBR\"].nunique()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**Combining both dataset -**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 33,
   "metadata": {},
   "outputs": [],
   "source": [
    "combined = transaction.merge(behaviour)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 36,
   "metadata": {},
   "outputs": [],
   "source": [
    "#Uncomment code below and run it to extract combined data into csv.\n",
    "#combined.to_csv(\"QVI_combined_data.csv\",index=False)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "We should have a look at our combined data and check for any null or inconsistency."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 38,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style scoped>\n",
       "    .dataframe tbody tr th:only-of-type {\n",
       "        vertical-align: middle;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: right;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>DATE</th>\n",
       "      <th>STORE_NBR</th>\n",
       "      <th>LYLTY_CARD_NBR</th>\n",
       "      <th>TXN_ID</th>\n",
       "      <th>PROD_NBR</th>\n",
       "      <th>PROD_NAME</th>\n",
       "      <th>PROD_QTY</th>\n",
       "      <th>TOT_SALES</th>\n",
       "      <th>BRAND</th>\n",
       "      <th>PROD_WEIGHT_GRAM</th>\n",
       "      <th>LIFESTAGE</th>\n",
       "      <th>PREMIUM_CUSTOMER</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <td>198352</td>\n",
       "      <td>23/3/2019</td>\n",
       "      <td>165</td>\n",
       "      <td>165094</td>\n",
       "      <td>165828</td>\n",
       "      <td>104</td>\n",
       "      <td>Infuzions Thai SweetChili PotatoMix 110g</td>\n",
       "      <td>2</td>\n",
       "      <td>7.6</td>\n",
       "      <td>Infuzions</td>\n",
       "      <td>110</td>\n",
       "      <td>YOUNG FAMILIES</td>\n",
       "      <td>Mainstream</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>52164</td>\n",
       "      <td>5/1/2019</td>\n",
       "      <td>71</td>\n",
       "      <td>71006</td>\n",
       "      <td>68926</td>\n",
       "      <td>49</td>\n",
       "      <td>Infuzions SourCream&amp;Herbs Veg Strws 110g</td>\n",
       "      <td>2</td>\n",
       "      <td>7.6</td>\n",
       "      <td>Infuzions</td>\n",
       "      <td>110</td>\n",
       "      <td>OLDER FAMILIES</td>\n",
       "      <td>Mainstream</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>45279</td>\n",
       "      <td>28/8/2018</td>\n",
       "      <td>168</td>\n",
       "      <td>168259</td>\n",
       "      <td>170973</td>\n",
       "      <td>61</td>\n",
       "      <td>Smiths Crinkle Cut  Chips Chicken 170g</td>\n",
       "      <td>2</td>\n",
       "      <td>5.8</td>\n",
       "      <td>Smiths</td>\n",
       "      <td>170</td>\n",
       "      <td>OLDER FAMILIES</td>\n",
       "      <td>Budget</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>80715</td>\n",
       "      <td>17/12/2018</td>\n",
       "      <td>53</td>\n",
       "      <td>53005</td>\n",
       "      <td>47263</td>\n",
       "      <td>34</td>\n",
       "      <td>Pringles Slt Vingar 134g</td>\n",
       "      <td>1</td>\n",
       "      <td>3.7</td>\n",
       "      <td>Pringles</td>\n",
       "      <td>134</td>\n",
       "      <td>OLDER SINGLES/COUPLES</td>\n",
       "      <td>Budget</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>235847</td>\n",
       "      <td>6/5/2019</td>\n",
       "      <td>190</td>\n",
       "      <td>190144</td>\n",
       "      <td>191093</td>\n",
       "      <td>18</td>\n",
       "      <td>Cheetos Chs &amp; Bacon Balls 190g</td>\n",
       "      <td>2</td>\n",
       "      <td>6.6</td>\n",
       "      <td>Cheetos</td>\n",
       "      <td>190</td>\n",
       "      <td>YOUNG SINGLES/COUPLES</td>\n",
       "      <td>Mainstream</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "              DATE  STORE_NBR  LYLTY_CARD_NBR  TXN_ID  PROD_NBR  \\\n",
       "198352   23/3/2019        165          165094  165828       104   \n",
       "52164     5/1/2019         71           71006   68926        49   \n",
       "45279    28/8/2018        168          168259  170973        61   \n",
       "80715   17/12/2018         53           53005   47263        34   \n",
       "235847    6/5/2019        190          190144  191093        18   \n",
       "\n",
       "                                       PROD_NAME  PROD_QTY  TOT_SALES  \\\n",
       "198352  Infuzions Thai SweetChili PotatoMix 110g         2        7.6   \n",
       "52164   Infuzions SourCream&Herbs Veg Strws 110g         2        7.6   \n",
       "45279     Smiths Crinkle Cut  Chips Chicken 170g         2        5.8   \n",
       "80715                   Pringles Slt Vingar 134g         1        3.7   \n",
       "235847            Cheetos Chs & Bacon Balls 190g         2        6.6   \n",
       "\n",
       "            BRAND  PROD_WEIGHT_GRAM              LIFESTAGE PREMIUM_CUSTOMER  \n",
       "198352  Infuzions               110         YOUNG FAMILIES       Mainstream  \n",
       "52164   Infuzions               110         OLDER FAMILIES       Mainstream  \n",
       "45279      Smiths               170         OLDER FAMILIES           Budget  \n",
       "80715    Pringles               134  OLDER SINGLES/COUPLES           Budget  \n",
       "235847    Cheetos               190  YOUNG SINGLES/COUPLES       Mainstream  "
      ]
     },
     "execution_count": 38,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "combined.sample(5)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 39,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "<class 'pandas.core.frame.DataFrame'>\n",
      "Int64Index: 246740 entries, 0 to 246739\n",
      "Data columns (total 12 columns):\n",
      "DATE                246740 non-null object\n",
      "STORE_NBR           246740 non-null int64\n",
      "LYLTY_CARD_NBR      246740 non-null int64\n",
      "TXN_ID              246740 non-null int64\n",
      "PROD_NBR            246740 non-null int64\n",
      "PROD_NAME           246740 non-null object\n",
      "PROD_QTY            246740 non-null int64\n",
      "TOT_SALES           246740 non-null float64\n",
      "BRAND               246740 non-null object\n",
      "PROD_WEIGHT_GRAM    246740 non-null int32\n",
      "LIFESTAGE           246740 non-null object\n",
      "PREMIUM_CUSTOMER    246740 non-null object\n",
      "dtypes: float64(1), int32(1), int64(5), object(5)\n",
      "memory usage: 18.8+ MB\n"
     ]
    }
   ],
   "source": [
    "combined.info()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 40,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "DATE                   364\n",
       "STORE_NBR              271\n",
       "LYLTY_CARD_NBR       71287\n",
       "TXN_ID              245255\n",
       "PROD_NBR               105\n",
       "PROD_NAME              105\n",
       "PROD_QTY                 5\n",
       "TOT_SALES              104\n",
       "BRAND                   21\n",
       "PROD_WEIGHT_GRAM        20\n",
       "LIFESTAGE                7\n",
       "PREMIUM_CUSTOMER         3\n",
       "dtype: int64"
      ]
     },
     "execution_count": 40,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "combined.nunique()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "From above we see that there are no Missing values and the merge seems to be successful."
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## Data Analysis-"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 48,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style scoped>\n",
       "    .dataframe tbody tr th:only-of-type {\n",
       "        vertical-align: middle;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: right;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>DATE</th>\n",
       "      <th>STORE_NBR</th>\n",
       "      <th>LYLTY_CARD_NBR</th>\n",
       "      <th>TXN_ID</th>\n",
       "      <th>PROD_NBR</th>\n",
       "      <th>PROD_NAME</th>\n",
       "      <th>PROD_QTY</th>\n",
       "      <th>TOT_SALES</th>\n",
       "      <th>BRAND</th>\n",
       "      <th>PROD_WEIGHT_GRAM</th>\n",
       "      <th>LIFESTAGE</th>\n",
       "      <th>PREMIUM_CUSTOMER</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <td>0</td>\n",
       "      <td>2018-10-17</td>\n",
       "      <td>1</td>\n",
       "      <td>1000</td>\n",
       "      <td>1</td>\n",
       "      <td>5</td>\n",
       "      <td>Natural Chip        Compny SeaSalt175g</td>\n",
       "      <td>2</td>\n",
       "      <td>6.0</td>\n",
       "      <td>Natural</td>\n",
       "      <td>175</td>\n",
       "      <td>YOUNG SINGLES/COUPLES</td>\n",
       "      <td>Premium</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>1</td>\n",
       "      <td>2019-05-14</td>\n",
       "      <td>1</td>\n",
       "      <td>1307</td>\n",
       "      <td>348</td>\n",
       "      <td>66</td>\n",
       "      <td>CCs Nacho Cheese    175g</td>\n",
       "      <td>3</td>\n",
       "      <td>6.3</td>\n",
       "      <td>CCs</td>\n",
       "      <td>175</td>\n",
       "      <td>MIDAGE SINGLES/COUPLES</td>\n",
       "      <td>Budget</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>2</td>\n",
       "      <td>2018-11-10</td>\n",
       "      <td>1</td>\n",
       "      <td>1307</td>\n",
       "      <td>346</td>\n",
       "      <td>96</td>\n",
       "      <td>WW Original Stacked Chips 160g</td>\n",
       "      <td>2</td>\n",
       "      <td>3.8</td>\n",
       "      <td>Woolworths</td>\n",
       "      <td>160</td>\n",
       "      <td>MIDAGE SINGLES/COUPLES</td>\n",
       "      <td>Budget</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>3</td>\n",
       "      <td>2019-03-09</td>\n",
       "      <td>1</td>\n",
       "      <td>1307</td>\n",
       "      <td>347</td>\n",
       "      <td>54</td>\n",
       "      <td>CCs Original 175g</td>\n",
       "      <td>1</td>\n",
       "      <td>2.1</td>\n",
       "      <td>CCs</td>\n",
       "      <td>175</td>\n",
       "      <td>MIDAGE SINGLES/COUPLES</td>\n",
       "      <td>Budget</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <td>4</td>\n",
       "      <td>2019-05-20</td>\n",
       "      <td>1</td>\n",
       "      <td>1343</td>\n",
       "      <td>383</td>\n",
       "      <td>61</td>\n",
       "      <td>Smiths Crinkle Cut  Chips Chicken 170g</td>\n",
       "      <td>2</td>\n",
       "      <td>2.9</td>\n",
       "      <td>Smiths</td>\n",
       "      <td>170</td>\n",
       "      <td>MIDAGE SINGLES/COUPLES</td>\n",
       "      <td>Budget</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "        DATE  STORE_NBR  LYLTY_CARD_NBR  TXN_ID  PROD_NBR  \\\n",
       "0 2018-10-17          1            1000       1         5   \n",
       "1 2019-05-14          1            1307     348        66   \n",
       "2 2018-11-10          1            1307     346        96   \n",
       "3 2019-03-09          1            1307     347        54   \n",
       "4 2019-05-20          1            1343     383        61   \n",
       "\n",
       "                                PROD_NAME  PROD_QTY  TOT_SALES       BRAND  \\\n",
       "0  Natural Chip        Compny SeaSalt175g         2        6.0     Natural   \n",
       "1                CCs Nacho Cheese    175g         3        6.3         CCs   \n",
       "2          WW Original Stacked Chips 160g         2        3.8  Woolworths   \n",
       "3                       CCs Original 175g         1        2.1         CCs   \n",
       "4  Smiths Crinkle Cut  Chips Chicken 170g         2        2.9      Smiths   \n",
       "\n",
       "   PROD_WEIGHT_GRAM               LIFESTAGE PREMIUM_CUSTOMER  \n",
       "0               175   YOUNG SINGLES/COUPLES          Premium  \n",
       "1               175  MIDAGE SINGLES/COUPLES           Budget  \n",
       "2               160  MIDAGE SINGLES/COUPLES           Budget  \n",
       "3               175  MIDAGE SINGLES/COUPLES           Budget  \n",
       "4               170  MIDAGE SINGLES/COUPLES           Budget  "
      ]
     },
     "execution_count": 48,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "combined.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 49,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "DATE                   364\n",
       "STORE_NBR              271\n",
       "LYLTY_CARD_NBR       71287\n",
       "TXN_ID              245255\n",
       "PROD_NBR               105\n",
       "PROD_NAME              105\n",
       "PROD_QTY                 5\n",
       "TOT_SALES              104\n",
       "BRAND                   21\n",
       "PROD_WEIGHT_GRAM        20\n",
       "LIFESTAGE                7\n",
       "PREMIUM_CUSTOMER         3\n",
       "dtype: int64"
      ]
     },
     "execution_count": 49,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "#This code is use to check for number of unique value in each column.\n",
    "combined.nunique()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "If this dataset contains data for a year that means there is a missing day in this data. We should check it out"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### Exploring Dates - \n",
    "We convert DATE into the right type and  do a simple plot to check out transaction per day."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 50,
   "metadata": {},
   "outputs": [],
   "source": [
    "#Converting DATE object to datetime.\n",
    "combined[\"DATE\"] = pd.to_datetime(combined[\"DATE\"],dayfirst=True)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 51,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 864x576 with 1 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "combined.groupby(\"DATE\")[\"TXN_ID\"].count().plot(figsize=(12,8));"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "There seem to be a spike in transaction around December 2018. Might be due to holidays and Christmas."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 52,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "MISSING DATES:\n"
     ]
    },
    {
     "data": {
      "text/plain": [
       "DatetimeIndex(['2018-12-25'], dtype='datetime64[ns]', freq=None)"
      ]
     },
     "execution_count": 52,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "print(\"MISSING DATES:\")\n",
    "pd.date_range(start = \"2018-07-01\", end = \"2019-06-30\" ).difference(combined[\"DATE\"])"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "The missing date is on Chirstmas day, this explains itself.  \n",
    "But lets have a look at December 2018 to see if there is any additional information we can learn."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 53,
   "metadata": {},
   "outputs": [],
   "source": [
    "missing = combined.loc[combined[\"DATE\"].isin(pd.date_range(start = \"2018-12-01\", end = \"2019-01-01\" ))]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 54,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 720x576 with 1 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "missing.groupby(\"DATE\")[\"TXN_ID\"].count().plot(figsize=(10,8),title=\"Transactions/Day in Dec2018\",marker=\"o\",grid=True);"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "The number of transaction started to climb around 2weeks before Christmas and peaked at Christmas Eve. And it was downhill after Christmas."
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### Products and Brands- \n",
    "Before we look at our customer, lets look at the chips they like.  \n",
    "We will look at the brands before we look at specific chips. And from the chart below the *Top 4* brands seem to really dominate."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 55,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 864x576 with 1 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "brand = combined.groupby([\"BRAND\"])[\"TOT_SALES\",\"PROD_QTY\"].sum().reset_index().sort_values(\"TOT_SALES\")\n",
    "brand.plot(kind=\"barh\",x=\"BRAND\",figsize=(12,8),width=0.8);"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Now lets take a look at the Top10 individual chips that generate the most sales. We will group them by quantity sold and total sales earn ."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 175,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 864x576 with 1 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "indi_prod = combined.groupby(\"PROD_NAME\")[\"PROD_QTY\",\"TOT_SALES\"].sum().reset_index().sort_values(\"TOT_SALES\")\n",
    "indi_prod.iloc[-10:,].plot(kind=\"barh\",x=\"PROD_NAME\",figsize=(12,8), title=\"Top10 Product with Most Sales\",width=0.8);"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Looking at the chart above, 6 out of the top 10 products all weight 300G and above. Big chips seem to sell best."
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### Customer Segments-\n",
    "We will take a look at the amount of customer in each LIFESTAGE and PREMIUM_CUSTOMER.  \n",
    "Which group spends the most and bought the most. And whats the average sales per customer segments."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 57,
   "metadata": {},
   "outputs": [],
   "source": [
    "\"\"\"\n",
    "*THIS FUNCTION TAKES 2 COLUMNS AND GROUPBY 1 AND COUNT THE OTHER AND TURN 1 INTO ROW AND THE OTHER INTO COLUMN*\n",
    "-Function below accepts 4 values.                           \n",
    "-(list_val = list of strings , col1 = string , col2 = string , data = dataframe)\n",
    "-list_val contains value in col1, we get rows in dataframe that has col1 equals to each value in list_val and we count each specific value in col2 and \n",
    " turn it into a data frame where column = value in col2 and row = value count in col2. \n",
    "\"\"\"\n",
    "def val_count(list_val,col1,col2,data):\n",
    "    df = pd.DataFrame()\n",
    "    for val in list_val:\n",
    "        frame = data[data[col1].str.contains(val)][col2].value_counts().to_frame().T.rename(index={col2:val})\n",
    "        df = pd.concat([df,frame],sort=False)\n",
    "    return df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 111,
   "metadata": {},
   "outputs": [],
   "source": [
    "#Grouping LIFESTAGE and PREMIUM_CUSTOMER by PROD_QTY and _TOT_SALES\n",
    "lifestage_sales = combined.groupby([\"LIFESTAGE\"])[\"PROD_QTY\",\"TOT_SALES\"].sum().reset_index().sort_values(\"TOT_SALES\")\n",
    "premium_sales = combined.groupby([\"PREMIUM_CUSTOMER\"])[\"PROD_QTY\",\"TOT_SALES\"].sum().reset_index().sort_values(\"TOT_SALES\")"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 165,
   "metadata": {},
   "outputs": [],
   "source": [
    "#Getting the value count for LIFESTAGE and PREMIUM_CUSTOMER and the averages sales per person\n",
    "lifestage_sales = lifestage_sales.merge(combined[\"LIFESTAGE\"].value_counts().to_frame().reset_index().rename(columns={\"index\":\"LIFESTAGE\",\"LIFESTAGE\":\"COUNT\"}))\n",
    "premium_sales = premium_sales.merge(combined[\"PREMIUM_CUSTOMER\"].value_counts().to_frame().reset_index().rename(columns={\"index\":\"PREMIUM_CUSTOMER\",\"PREMIUM_CUSTOMER\":\"COUNT\"}))\n",
    "lifestage_sales[\"AVERAGE\"] = np.round(lifestage_sales[\"TOT_SALES\"] / lifestage_sales[\"COUNT\"],2)\n",
    "premium_sales[\"AVERAGE\"] = np.round(premium_sales[\"TOT_SALES\"] / premium_sales[\"COUNT\"],2)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 174,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 1152x1152 with 4 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "fig1, ax1 = plt.subplots(nrows=2,ncols=2,figsize=(16,16))\n",
    "\n",
    "ax1[0,0].pie(x=lifestage_sales[\"COUNT\"],labels=lifestage_sales[\"LIFESTAGE\"],autopct='%1.1f%%')\n",
    "ax1[0,0].set_title(\"Percentage Of Customer\")\n",
    "ax1[0,1].pie(x=lifestage_sales[\"TOT_SALES\"],labels=lifestage_sales[\"LIFESTAGE\"],autopct='%1.1f%%')\n",
    "ax1[0,1].set_title(\"Percentage of Sales\")\n",
    "lifestage_sales.plot(kind=\"bar\",x=\"LIFESTAGE\",y=[\"PROD_QTY\",\"TOT_SALES\"],ax=ax1[1,0],rot=25,title=\"Total Sales And Quantity\")\n",
    "lifestage_sales.plot(kind=\"bar\",x=\"LIFESTAGE\",y=\"AVERAGE\",ax=ax1[1,1],rot=25,title=\"Average Sales Per Customer\")\n",
    "ax1[0,1].set_xlabel(\"\")\n",
    "ax1[1,0].set_xlabel(\"\")\n",
    "ax1[1,1].set_xlabel(\"\")\n",
    "fig1.suptitle(\"LIFESTAGE\")\n",
    "fig1.tight_layout(pad=1.5)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "From the pie chart above we can see that the older generation really dominate this dataset. i.e: OLDER SINGLES/COUPLES ,RETIREES, OLDER FAMILIES.  \n",
    "Total Sales made per Customer Lifestage seem to have strong correlation with amount of people in each group and we can see that Average sales made per customer is almost the same across all groups.  \n",
    "**We will take a look at Premium Categories below-**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 202,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 864x864 with 4 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "fig1, ax1 = plt.subplots(nrows=2,ncols=2,figsize=(12,12))\n",
    "\n",
    "ax1[0,0].pie(x=premium_sales[\"COUNT\"],labels=premium_sales[\"PREMIUM_CUSTOMER\"],autopct='%1.1f%%')\n",
    "ax1[0,0].set_title(\"Percentage Of Customer\")\n",
    "ax1[0,1].pie(x=premium_sales[\"TOT_SALES\"],labels=premium_sales[\"PREMIUM_CUSTOMER\"],autopct='%1.1f%%')\n",
    "ax1[0,1].set_title(\"Percentage of Sales\")\n",
    "premium_sales.plot(kind=\"bar\",x=\"PREMIUM_CUSTOMER\",y=[\"PROD_QTY\",\"TOT_SALES\"],ax=ax1[1,0],rot=25,title=\"Total Sales And Quantity\")\n",
    "premium_sales.plot(kind=\"bar\",x=\"PREMIUM_CUSTOMER\",y=\"AVERAGE\",ax=ax1[1,1],rot=25,title=\"Average Sales Per Customer\")\n",
    "ax1[0,1].set_xlabel(\"\")\n",
    "ax1[1,0].set_xlabel(\"\")\n",
    "ax1[1,1].set_xlabel(\"\")\n",
    "fig1.suptitle(\"PREMIUM CUSTOMER\")\n",
    "fig1.tight_layout(pad=3)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Mainstream made the most sales and has the most number of customer but Average Sales is almost the same across all premium categories.  \n",
    "**We will explore the amount of premium customer per life stages below-**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 203,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 864x432 with 1 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "premium_lifestage = val_count(combined[\"LIFESTAGE\"].unique(),\"LIFESTAGE\",\"PREMIUM_CUSTOMER\",combined)\n",
    "premium_lifestage.sort_values(\"Premium\").plot(kind=\"bar\",figsize=(12,6),rot=30,title=\"Premium Customer By Life Stages\");"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "\"OLDER SINGLES/COUPLES\" has a pretty even premium base.  \n",
    "\"YOUNG SINGLES/COUPLES\" and \"RETIREES\" seem to have more Mainstream customer.  \n",
    "\"OLDER FAMILIES\" and \"YOUNG FAMILIES\" have more Budget customer.  \n",
    "\"MIDGAGE SINGLES/COUPLES\" is the only Category to have more Premium than Budget customer."
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**Below is a little extra chart on top 5 chip brands.**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 210,
   "metadata": {},
   "outputs": [],
   "source": [
    "#Getting top5 brand names\n",
    "top_brand = combined.groupby(\"BRAND\")[\"TOT_SALES\"].sum().sort_values(ascending=False)[:5].index\n",
    "\n",
    "#Get count of customer segment for each chip brand.\n",
    "brand_lifestage = val_count(top_brand,\"BRAND\",\"LIFESTAGE\",combined)\n",
    "brand_premium = val_count(top_brand,\"BRAND\",\"PREMIUM_CUSTOMER\",combined)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 211,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 864x864 with 2 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "fig , ax = plt.subplots(nrows=2,ncols=1,figsize=(12,12))\n",
    "fig.tight_layout(pad=2)\n",
    "brand_premium.plot(kind=\"bar\", ax=ax[0],title=\"Top 5 Brands by PREMIUMS\",rot=0);\n",
    "brand_lifestage.plot(kind=\"bar\",ax=ax[1],title=\"Top 5 Brands by LIFESTAGE\",rot=0);"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "From above we can see that Smiths chips seem the be the only chip brand to have a pretty even customer segments.  \n",
    "Budget almost caught Mainstream and \"OLDER FAMILIES\" even over took \"OLDER SINGLES/COUPLES\"."
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# CONCLUSION -  \n",
    "1. Chips that weight more seem to produce better overall sales.\n",
    "2. Chips sales rise 2 week before Chirstmas and peak at Christmas Eve.  *Stocking up at the beginning of December and Discount on Chips after Christmas seem to be a good idea.*\n",
    "3. \"YOUNG SINGLES/COUPLES\" and \"RETIREES\" have more Mainstream customer. Which is where most sales are made.\n",
    "4. \"OLDER FAMILIES\" and \"YOUNG FAMILIES\" have more Budget customer. And \"OLDER SINGLES/COUPLES\" has is pretty even in all three.\n",
    "5. The Top 4 brands \"Kettle , Doritos , Smiths and Pringles seem to dominate the market.\n",
    "6. And Smiths has the most even amount of love among the Top 5 chip brand.\n"
   ]
  }
 ],
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