Figure MA2-1: JavaScript Object Notation (JSON) Top Queries Sample Data for “birth control” in 2017 in the US.
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Figure MA2-2: Python Snippet of API Request to “getTopQueries” function in Step 1: Developing a List of Search Terms.
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Figure MA2-3: Python Snippet of Graphviz Bubble Graph Generation in Step 1: Developing a List of Search Terms.
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Figure MA2-4: Python Snippet of “getTimelinesForHealth” API call in Step 2: Gathering Information on Search Volume: Custom HealthTrends API.
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Figure MA2-5: Sample Response from run of “getTimelinesForHealth” function for birth control top queries in United States from 01-01-2018 to 12-31-2018.
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Note: the ‘u’ in the response means that the strings were converted to Unicode 











Figure MA2-6: Normalization function in Python in Step 2: Gathering Information on Search Volume: Custom Health trends API. 
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[bookmark: _GoBack]Figure MA2-7: Python Code Snippet for Custom Search API Call in Step 3: Determining Most Popular Sites.
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‘url' : 'www.googleapis.com/customsearch/vl',
‘ex!' o .environ.get('SEARCH_PARAM_CX'),

‘key' : .environ.get('TRENDS_DEVELOPER_KEY'),
‘dateRestrict' : "01/2018-01/2019"

= u'https://{url}?q={q}&cx={cx}&key={key}&dateRestrict={dateRestrict}'.format(**
= .get( .encode("utf8"))
. loads( .text)
except .exceptions.SSLError as

pass
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{u'item': [{u'title': u'birth control pills', u'value': 100.0},
{u'title': u'birth control pill', u'value': 71.0},
{u'title': u'birth control side effects', u'value': 32.0},
{u'title': u'what is birth control', u'value': 23.0},
{u'title': u'implant’, u'value': 23.0},

{u'title': u'implant birth control', u'value': 23.0},
{u'title': u'birth control shot', u'value': 22.0},
{u'title': u'best birth control', u'value': 21.0},
{u'title': u'iud birth control', u'value': 19.0},

{u'title's u'iud’, u'value': 19.0},

{u'title': u'how to get birth control', u'value': 16.0},
{u'title': u'effects of birth control', u'value': 15.0},
{u'title': u'birth control weight gain', u'value': 13.0},
{u'title': u'arm birth control’, u'value': 13.0},

{u'title': u'side effects of birth control', u'value': 13.0},
{u'title': u'plan b', u'value': 12.0},

{u'title': u'stopping birth control', u'value': 12.0},
{u'title': u'does birth control work', u'value': 12.0},
{u'title': u'patch birth control', u'value': 12.0},
{u'title': u'birth control symptoms', u'value': 11.0},
{u'title': u'free birth control', u'value': 10.0},
{u'title': u'planned parenthood birth control', u'value': 10.0},
{u'title': u'planned parenthood’, u'value': 10.0},
{u'title': u'depo birth control', u'value': 9.0},

{u'title': u'nexplanon’, u'value': 9.0}]}
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try:
= .service.getTopQueries( =" N = ).execute()
# makes the request to the Google API using the getTopQueries function
# term = initial search term (i.e. birth control)
# geolocation = region of interest (i.e. United States)
= ["item"]
# the response received from the API has many parts, but only want the queries from the "item"
portion
for in : # for all of the top queries obtained
if ["title"] not in : # if we have not already seen the query
.append( ["title"]) # add it to the list of queries
.append( ["value"]) # add the query's association to the corresponding list of
association values

.add( ["title"]) # add the query to the final list





image3.png
Adds a new node to the graph
sourcelLabel: the bubble directly above (source node) the new node generated
newLabel : the new node being generated
def addNodeToGraph( 0 0 9 =False):
if : # if this is the very first node in the graph
# creates mapping of the initial search term to the coded topic value returned by the Google
# API (displayed in the node with the double circle)
= .nextNodeValue()
= .nextNodeValue()
.mapLabelToNode[

.mapLabelToNode[ )
.graph.node(

.graph.node( ="'doublecircle')
.graph.edge( )

else:
# otherwise, dealing with follow up terms
= .nextNodeValue( )
.mapLabelToNode[ = (
.graph.node( o )
= .mapLabelToNodel[ ]
# provides a note in the console to the developer so they can track the program
"Adding edge from " + + " to "+
.graph.edge( ( ))
return
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This code snippet makes a call to the getTimelinesForHealth function based on the location coding
(either a country code, a region (state) code, or a Nielsen Designated Marketing Area (DMA) code) and
obtains the relative search volume for each term in the list of terms.
= st
.getTimelinesForHealth( 0
)
,
= .execute()

# the format of the response from the API is such that must be "executed" in order to obtain the

data we are interested in
elif == "US-CA" or == "US-LA" "US-MS":

.getTimelinesForHealth( = 5 =

.execute()

[7:]1 # obtains the DMA code from the longer DMA code string

.getTimelinesForHealth( = =dma,
)

.execute()
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us

[[u'birth control pills', u'birth control shot', u'birth control options', u'birth control implant',

u'male birth control'], [{u'birth control pills': 0.6453028469022569}, {u'birth control shot':
0.13401102141078305}, {u'birth control options':

: 0.0404511800395144}, {u'birth control implant':
0.13909090245598604}, {u'male birth control': 0.04114404919145954}]]
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Normalization function for relative search volume values

def average( )3
= ["lines"] # extract values from formatted response

= [[1,[1]

ct()
["points"]

['v;lue‘]

= float(

["term"]] =

[0].append( ["term"])

[1].append( .deepcopy(
[l

= {}
-keys()[0]
.values()[0]
= / (
=
.append( .deepcopy(
[1] =

[1]:

return





