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What are Web Apps and Why do we Care?

®m The availability of data and increase in computer power has
created interest in collation of data, often in “real-time”

m Web browsers use modern programming languages to render
information in html format like web pages

® Transforms code into html, rendered as a web page

m Can present data and information with custom visualizations
and annotation

m Use of programming languages can deftly handle data and
produce sophisticated graphics

m Web Applications can be viewed by multiple users in a web
browser without any other applications
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General Architecture

End Users Ul Server

Server loads packages

The Ul displays data input and <
input parameters widgets

<

(P
P

‘ End Users upload data to Ul

and select Input Parameteri Ul sends data and input
parameters to Server

Server analyzes data, performs
any transformations, and
generates tables and graphs

<
(\) Ul displays outputs III.
‘ 4

Users view and/or download
outputs

>
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Project Description

B The programming languages R and Python are the two main open
source data environments

m Each has packages that enable creation of web apps
e R -—Shiny
e Python — Plotly Dash

m Created an inflation application in each package to illustrate
comparisons between languages and packages
e The intent was to demonstrate basic capabilities, so app is simple by design

e Public inflation data is readily available and relevant to wider discussions and
specifically to cost analysis

e The application has several pages that discuss inflation definitions and inflation
measures and graphs of historical data, as well as an inflation calculator and
relevant reference links

e The code utilizes the same basic format and calculations, but differs in syntax and
any package-specific organization

TECOLOTE RESEARCH 5
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Inflation Measures Review

Government bodies use
inflation measures to
track inflation

Inflation is the increase
of prices over time

These are typically a
basket of goods (a

group of items, often
typically used by a
household)

The Personal Core inflation does not

Consumption include highly variable
Expenditures (PCE) food and fuel prices,
index is used by the Fed and is useful to track

to adjust interest rates alongside total inflation
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Comparisons — Community and General Considerations

. Worldwide Search Trends

et e © Co United States Search Trends

MMMMMMMWMW

R Shiny has more historical usage, though Python Dash is catching up

(More worldwide than in the United States)
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Comparisons — Community and General Considerations

B Community:
e R Shiny was founded the same year as Plotly, out of an existing effort
e R Shiny has more historical usage and is thus more established
e More community resources on for example, Stack Exchange

— Questions 6 to 1 on Stack Exchange
— Numbers are more even on recent questions

B Documentation:
e Good Documentation on Both
e R Shiny has better introduction and lots of articles

e Python Dash has more intermediate specific examples that and more organized
function documentation

B Language Usage:
e Python is more widely used than R (5 to 1 questions on Stack Exchange)

e Python is more of a programming language than R, but R is made for statistical
modeling

m The Twist!: Both Shiny and Dash are developing a corresponding Python
and/or R version
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Comparisons — File Structure

~ Python Dash File Structure R Shiny File Structure

Dash / f
Home  Share  View (7] | < | R Shiny - 0O X

X ¢ L34 i3 Open ~ Selectall 1 " i
* B[k LB Xl B [ Hoe B bome | stae vew o
W Copy path - L

- Edit Select none
PintoQuick Copy Paste Move Copy  Delete Rename  New Properties
[£] Paste shortcut : e

access tor  tov folder History (] Invert selection * I o Cut x 1 -
Clipboard Organize New Open Select .

M| Copy path

i4 Open - [ selectall

- Edit - Select none
N N ) Pinto Quick Copy Paste Move Copy  Delete Rename  New Properties ) & )
« v 20.. > Dash.. v U P Search Dash Application access [] Paste shortcut - s . folder . & History -+ Invert selection
A Name Date modified Type Size Clipboard Organize New Open Select
1 ipynb_checkpoints 1/24/2023 430 PM File folder « v 4 > ThisPC 5> Desktop > ICEAA 5 R Shiny v | ® O SearchR Shiny
1 data 1/23/2023 7:31 PM File folder »
| pages 1/19/2023 8:28 PM File folder ¥~ Name Date modified Type Size
N screenshots. 1/31/2023 5:01 PM File folder El
1 B 1/19/2023 8:29 PM Python Source File %8 [ Rhistory 2/21/2023 1:51 PM RHISTORY File 2Kk8
| Calculator Development 1/24/2023 6:18 PM Jupyter Source File 11 KB e server 2/8/2023 5:02 PM R File 1KB
| File Read Check 1/23/2023 9:49 PM Jupyter Source File 14 KB . . N
i 2/21/2023 2:40 PM R File 10KB
a
L] LBl
: b |
]
. ||
v
7 items 3 v

3 items

2 u -

Home  Share  View (7]
Cut Ll D [i4 open - Selectall
» BOX ¢ B[X=f BY [t E

) ) Ml Copy path o : Edit | Select none
Plnat:cgl:(k Copy Paste [f] Paste shortut N::ic Ctzpv Dslvets Rename ‘:IZ\ZY Prcpvemes R Hivtory | P inverteletion
Clipboard Organize New Open Select
« v « Dash.. > pages v 0 £ Search pages
~ o~ . . . .
a4 Python Dash -- One main file (app.py) with each tab its
1 _pycache__ 1/27/2023 6:26 PM File folder .
L clbtor 1/21/2023 6:25 PM Python Source File 10k8 own executable file called by app.py
o @ core_inflation 1/27/2023 6:25 PM Python Source File 8KB
t \ﬂ home 1/27/2023 6:22 PM Python Source File 4KB
L [#] inflation_intro 1/27/2023 6:24 PM Python Source File 12KB
@ references 1/27/2023 6:25 PM Python Source File 4 KB R S h . . . .
iny — Two files, one for the user interface (ui.R) and
, .
one for the server and reactivity (server.R)
a
L]
n
A
-
6 items
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Comparisons — File Structure and Implementation

Python Dash R Shiny

App file (can be named anything) handles ui.R and server.R interact to create a

interaction reactive environment

Call app file to run Run app in directory with ui.R and server.R

One python file for each page Tab layout all in ui.R

Calculations and data for each page in Calculations/data all in server.R

appropriate file

Reactivity available by callbacks using Reactivity attached to elements by

original functions wrapping output in specific pre-made
functions

R Shiny

Page Files

Python Dash
Implementation User Display User Display

TECOLOTE RESEARCH
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Home Page Implementation

Inflation Demo

Welcome!

This application serves as an introduction to inflation and various inflation measures used by the United States
federal government for several policy purposes. Navigation to individual pages can be found in the navigation
bar. Descriptions of the other pages is given below.

Python Dash ‘B3

This page.

Ml Introduction

Definition of inflation, various causes, and measures used by the United States government to measure
inflation.

Al Core vs. Non-Core

Discusses the difference between core and non-core versions of inflation measures.

® Inflation Calculator Q

Interactive Calculator to compare equivalent prices in different years
Inflation Demo Home Introduction Corevs Non-Core  Calculator References

Home - Welcome!
This application serves as an introduction to inflation and various inflation measures used by the United States

federal government for several policy purposes. Navigation to individual pages can be found in the navigation bar.
Descriptions of the other pages are given below.

R Shiny

This page

Introduction

Definition of inflation, various causes, and measures used by the United States government to measure inflation.

Discusses the difference between core and non-core versions of inflation measures.

Calculator

Interactive Calculator to compare equivalent prices in different years.

The home page in both apps serves as a link to both
content pages. Python Dash gives a more modern web
page look, particularly when using the Dash Bootstrap
package.

References for further information

TECOLOTE RESEARCH
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Home Page Implementation: Python Dash

Inflation Demo

Welcome!

This application serves as an introduction to inflation and various inflation measures used by the United States
federal government for several policy purposes. Navigation to individual pages can be found in the navigation
bar. Descriptions of the other pages is given below.

M Home

This page.

-

Definition of inflation, various causes, and measures used by the United States government to measure
inflation.

Ml Core vs. Non-Core

Discusses the difference between core and non-core versions of inflation measures.

brand

paragraph_1

* Inflation Calculator

Interactive Calculator to compare equivalent prices in different years 5
. main_card = dbc.Card(
children = [
html.P(paragraph_1),
html.Br(),
html.Ul(
children = [
html.Li([
dbc.Button('Home', href='/', color="prima , className="me-1"),
html.P(description_1),

import dash 1,

from dash import html, 5 11
import dash_bootstrap_components as

Home.py

app = dash.Dash(

__name__,
A use_pages= »
p p : py external_stylesheets=[dbc.themes.BOOTSTRAP]

layout = html.Div(children=[

navbar,
app.layout = html.D
dash.page_container

body,

if _ name__ "__main__":
app.run_server(debug=

TECOLOTE RESEARCH
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Home Page Implementation: R Shiny

Inflation Demo Home Introduction Corevs.Non-Core  Calculator References

Home - Welcome!

This application serves as an introduction to inflation and various inflation measures used by the United States
federal government for several policy purposes. Navigation to individual pages can be found in the navigation bar.
Descriptions of the other pages are given below.

This page

Introduction

Definition of inflation, various causes, and measures used by the United States government to measure inflation.

Discusses the difference between core and non-core versions of inflation measures.

Calculator

Interactive Calculator to compare equivalent prices in different years.

L]
References for further information u I . R

Tibrary(shiny
1ibrary(shinyBs)
Tibrary(shinythemes)
Tibrary(shinywidgets)
Tibrary(shinydashboard)

navbarPage("Inflation Demo”,
theme - shinytheme("superhero™,
tabPanel("Home",
h2("Home - wWelcome!"),
h3("This application serves as an introduction to inflation and various inflation measures used by the United States federal government for several policy purposes. Navigation to individual pages can

br(y,

br (),

br(,

h3("Home", style = "color:dedgerblue"),

h4("This page"),

h3("Introduction”, style = "color:silver™),

h4("Definition of inflation, various causes, and measures used by the United States government to measure inflation."),
h3("Core vs. Non-Core”, style = "color:lime"),

h4("Discusses the difference between core and non-core versions of inflation measures.”),
h3("Calculator”, style = "color:gold"),

h4("Interactive Calculator to compare equivalent prices in different years."),
h3("References”, style = "color:ired"),

ha("References for further information™)
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Capabilities: Basic Web Page Layout

Python Dash

Inflation Demo

Definition

Inflation is the tendency of prices to rise over time. Inflation is always measured relatively, usually as a percent
increase relative to some previous period of time. Inflation may be calculated for one product, such as the
price of a cup of coffee at one diner over time, or as the price of a group of products, such as a meal at said
diner consisting of eggs, bacon, toast, coffee, and juice.

Usually, economists measure inflation using the concept of a basket of goods. A basket of goods is simply
economic jargon for our concept mentioned above, namely, a group of goods or services. The diner meal
mentioned above is a basket of goods. For economic measures, we need to go beyond personal experiences
of inflation (personal inflation in technical language). Continuing in our example, to measure inflation of
breakfast at this diner, we would need to consider an average breakfast purchased at the diner, and construct
a basket of goods typical of that typical breakfast meal. As individual components rise in price, consumers
may change purchasing habits, so we may also want to make our basket of goods variable in composition
over time (say, if customers replace bagels with toast).

Measuring Inflation

To measure inflation in country-wide or world-wide economies, economists measure the inflation of a basket

of goods typical of an average household's expsenses. The United States, for example, uses two major
Lian e - it

ffla L 3 " DO feon tle D a1l | cewiouin

R Shiny

InflationDemo  Home introduction  CoreveMomCore  Colculstor  References

Inflation Introduction

Definition

Inflation s the tendency of prices to rise over time. Inflation is always measured relatively, usually as a percent increase relative to some previous period
of time. Inflation may be calculated for one product, such as the price of a cup of coffee at one diner over time, or as the pric of a group of products, such

| asameal at said diner consisting of eggs, bacon, toast, coffee, and juice.

Usually, economists measure inflation using the concept of a basket of goods. A basket of goods is simply economic jargon for our concept mentioned
above, namely, a group of goods or services. The diner meal mentioned above is a basket of good. For economic measures, we need to go beyond
personal experiences of inflation (personal inflation is technical language). Continuing in our example, to measure inflation of breakfast at this diner, we
would need to consider and average breakfast purchased at the diner, and constuct a basket of goods typical of that typical breakfast meal. As individual
components rise in price, consumers may change purchasing habits, so we may also want to make our basket of goods vary in composition over time (say,
if customers replace bagel with toast).

Measuring Inflation

To measure inflation in country-wide or world-wide economies, economists measure the inflation of a basket of goods typical of an average household's
expsenses. The United States, for example, uses two major inflation indices. The more famous, is the Consumer Price Index (CPI), from the Bureau of
Labor and Statistics (BLS) which measures the prices paid by consumers in urban areas. A related measure, the CPI for wage & clerical workers is used to
adjust Social Security checks, while a Chained CPI (allowing for substitutions in the basket of goods) is used to adjust tax brackets.

The second measure, the Personal Consumption Expenditures (PCE) price index, is produced by the Bureau of Economic Analysis (BEA). It includes
costs other than direct consumer costs, such as costs for medical care provided by insurance. This measure is important, as it is the measure used by the
United States Federal Reserve Bank (the Fed), the central bank of the United States. Like other central banks in other countries, the Fed attempts to
control inflation through setting a national monetary policy, usually by setting interest rates on United States federal bonds, which then affects interest
rates in the wider economy.

The Fed, like other central banks, attempts to have a rather constant, moderate amount of inflation. This is seen as integral to good economic growth,
while deflation, which can lead to less consumer spending and economic retraction, or high inflation, which can lead to inability to meet costs, higher
unemployment, and recession, is seen as harmful

CPlvs PCE Over Time

The Introduction and Core vs. Non-Core pages provide information on inflation definitions
and measures, demonstrating basic layout, formatting, and graphics.

In Python Dash, the Dash Bootstrap package extends ease of formatting using a grid system.

Formatting, layout, and themes are more built-in in R Shiny. Themes in either case allow for

consistent format of the page or pages.
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Capabilities: Graphics

CPI vs PCE Over Time
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Capabilities: Graphics Implementation

Python Dash R Shiny

— server.R

cpi_csv = "CPI.csv"

cpi df read csv( pce_csv = "PCE_monthly.csv”

pce df read csv( _monthly.csv” pCore_csv = "PCE_core_monthTy.csv”
cCore_csv = "CPI_core_seasonally_adjusted. csv”
cpi_df.columns = [°

pce_df.columns = [* I shinyServer {function(input, output) {

#Read in CPI and PCE monthly data

cpi_df <- read.csv({cpi_csv)

cpi df[” ' to_datetime(cpi_df[ E'] pce_df <- read.csv(pce_csv)

pee_df[* ' o_datetime(pce_df[ 'DATE’ pCore_df =- read.csv(pCore_csv)

cCore_df «<- read.csv(cCore_csv)

. X . #5et Column names, convert date from character string to date format
= ((epi['CPI'] - cpi['CPI_ | names (cpi_df) «<- c("DATE","CPI")
((pce['PCE"] - pce[ 'PCE_| | names {pce_df) «<- c("DATE","PCE")
names (pCore_df) =<- c("DATE", "Pcore")
names (cCore_df) <- c("DATE", "Ccore")
inflation = cpi.merge(pce, on = 'DATE', how = 'left®) cpi_df SDATE<-as.Date(cpi_df$DATE, tryFormats = c("%¥Y-%m-%d"))

pce_df iDATE<-as.Date(pce_df iDATE,tryFormats = c("¥Y-%m-%d"))
pCore_dfSDATE«<-as.Date(pCore_dfSDATE, tryFormats = c("%¥Y-%m-%d™))

inflation = inflation.loc[:, ['DATE', 'CPI_Inflation_Rate', 'PCE_Inflation_Rate']] cCore_dfSDATE<-as.Date(cCore_df SDATE, tryFormats c (MY -Hm-%d" ) )
inflation.columns = [* E', 'CPI', "PCE'] _
#create plot and send to |
output$CPIVPCE <- renderPlot({
pl<- ggplot(data-ratel, aes(x=DATE)) +
inflation = inflation.melt(id_vars = ['DATE'], value_name = 'Rate’', var_name = ' geom_line(aes (y=CPIRate,colour "blue")) +
geom_line(aes(y=PCERate, colour "red)) +
labs (x="Date",y="Rate", title="CPI versus PCE Over Time",colour = "Yearly Inflation Rates"
X . ) ; theme(legend. position c(0,1),Tegend. justification c(0,1)) +
fig = px.line(inflation, x = 'DATE', y = 'Rate’, color = 'Index') scale_colour_hue(labels = c¢("CPI Rate", "PCE Rate"))
return fig pl
card_graph U|_R

h3("CPI vs PCE Over Time"),
plotOutput ("CPIVPCE"),
br(),

o", className="

Data load, processing, and graph rendering to ui
element done in server.R. In ui.R, the plot element is
declared.

All code in inflation_intro.py. Layout code (bottom) calls
function that returns a graph from the data (parts in top
two pictures).

TECOLOTE RESEARCH
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Capabilities: Styling

Python Dash

Causes of Inflation

Inflation has a number of interlocking types, which are described below

» Demand-pull inflation occurs when demand for goods and services exceeds the available supply. This can
be due to increased censumer spending, government monetary pelicy, and/or (on the national level)
increase in exports, This demand can somewhat eycle, as preducers produce more and spend mare on
wages to increase supply. This is alsa the main cause attributed by laypeople.

» Cost-push inflation is the correspanding supply side decrease or increase in costs of raw materials or
imports, Much of the most recent inflation is due to this type, due to supply chain interruptions caused
by the COVID pandemice, after which demand outpaced supply. Additionally, the Russian full-scale
invasion of Ukraine caused supply disruptions of Ukrainian food supplies and Russian energy supplies,
which had effects on worldwide markets.

On a national level, a devaluation of a country's currency can cause inflation. This is due to increased
costs of imports, and a stimulation of lacal demand due to a shift in consumer behavior.

* As with any economic behavior, human behavior that affects the economy is due in part to human
expectations of outcome. For example, increased wages in anticipation of inflation contributes to
continued inflation

Calculating Inflation Rates
To be technical, an inflation index is the price of a specified basket of qoods at a specific pariod of time. This
price might be normalized, so that one period of time is 1, and everything else is normalized to that time,
such as inflation tables used in United States government appropriations. Commonly, inflation is presented as
a rate, a percentage increase compared to some previous time. An inflation rate can be caclulated:
NewPrice_GlPrice

OldPrice +100%
Commonly, rates are a percent increase from a previous year, though the BLS, for instance, reports the CPl as
increase over the previous month. In any case, to combine two rates, say, two years to get the total increase
from year zero to year two, the rates need ta be multiplied

TotalRate = (11 4261) - (14 4ae2) — 1) - 100%

R Shiny

Causes of Inflation
Inflation has a number of interlocking types, which are described below:

Demand-pull inflation occurs when demand for goods and services exceeds the available supply. This can be due to increased consumer spending,
government monetary policy, and/or (on the national level) increase in exports. This demand can somewhat cycle, as producers produce more and
spend more on wages to increase supply. This is also the main cause attributed by laypeople.

Cost-push inflation is the corresponding supply side decrease or increase in costs of raw materials or imports. Much of the most recent inflation is due
to this type, due to supply chain interruptions caused by the COVID pandemice, after which demand outpaced supply. Additionally, the Russian full-
scale invasion of Ukraine caused supply disruptions of Ukrainian food supplies and Russian energy supplies, which had effects on worldwide markets.

On a national level, a devaluation of a country's currency can cause inflation. This is due to increased costs of imports, and a stimulation of local demai
due to ashift in consumer behavior.

As with any econol behavior, human behavior that affects the economy is due in part to human expectations of outcome. For example, increased
wages in anticipation of inflation contributes to continued inflation.

Calculating Inflation Rates

To be technical, an inflation index is the price of a specified basket of goods at a specific period of time. This price might be normalized, so that one
period of time is 1, and everything else is normalized to that time, such as inflation tables used in United States government appropriations. Commonly,
inflation is presented as a rate, a percentage increase compared to some previous time. An inflation rate can be caclulated:
NewPrice — OldPrice _
OldPrice.
Commonly, rates are a percent increase from a previous year, though the BLS, for instance, reports the CPI as increase over the previous month. In any
case, to combine two rates, say, two years to get the total increase from year zero to year two, the rates need to be multiplied:

Tmm:((u%)»(nm)ﬂ)qm

100%

The bottom of the Introduction page demonstrates styling capability. Both Python Dash and R Shiny have functions to produce
many possible html formatting and styling tags.

Demonstrated here are bullet lists and markdown for equations. Other options include hyperlinks, video, images, and more.

TECOLOTE RESEARCH
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Capabilities: Styling Implementation

Python Dash Bullet List

detail exchange =
"This is due t

detail expectations : i huma . , ) Python DaSh EquatiOn

in part t

"inflati trib tinued inflati (Markdown)

html.H4("C

html.P(paragraph_caus

html.U1([
html.Li(detail demand_pull),
html.Li(detail cost_push),
html.Li(detail_exchange),
html.Li(detail expectations),

equation_1

, mathjax

equation_

', mathjax

html.H4 nf. , className:
html.P(paragraph

equation 1,

html.P(paragraph_7),

equation 2,

R Studio Equation (Markdown)

h4("To be technical, an inflation index i e pr of sket of goods at a specific period of time. This price might be normalized, so that one period of time is 1, and everything else is normalized to ti
withMathJax(helpText( $5\\frac{New Pr 1 t 100\ \%S$ %

h4("Commonly, rates are a nt inc hough the BLS, for instance, reports the CPI a ase over the previo ath. In any case, to combine two rates, t the total imc
helpText (" $S$Total Rate = \\left( ght)\\cdot\\left (1+\\frac{Rate_2}{ %} right)\}\cdot100
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Comparisons — Basic Functionality

Result

File Structure

Page
Implementation
Layout, Formatting,
Themes

Styling

Graphics

Miscellaneous

TECOLOTE RESEARCH

Outputs HTML from programming
language

Runs an app.py file

Pages folder with a .py file for each
page (can have tabs on a page)

Can build on grid system more
easily with Dash Bootstrap

General styling (text, lists,
markdown for equations)

Good with inbuilt Plotly (better
than Matplotlib)

Can script in IDE, run on command
line; Slower to load with multiple
pages; Callback fails in runtime

Outputs HTML from
programming language

Needs ui.R (for ui) and
server.R (for reactivity)

Essentially runs multiple
pages as tabs

Grid system built into layout
components; Themes
already selectable

General styling (text, lists,
markdown for equations)

Ggplot2 is better than Base
R (probably worse)

Can develop/run in RStudio
IDE; Sometimes error
causes an annoying crash
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Comparisons — Reactive Programming

Inflation Demeo Home Introduction Core vs. Non-Core

Inflation Calculator Introduction

The calculator below calculates equivalent dallar value frem one month to anather, using four inflation
measures (CPI, PCE, Core CPl, and Core PCE

Calculation is possible for the timeframe that data exists for all four measures, namely 1959-2022,
To begin, enter a dollar value in the input box.
Mext, choose the month to convert from, then the month to convert to.

To calculate, press the button marked "Calculate’.

Input Amount

Entar a dollar amount to convert fram below:

Start Month

The Inflation Calculator escalates a dollar amount from one month to another using four different inflation
measures. The above image is a gif playable in Slide Show mode.

TECOLOTE RESEARCH
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Comparisons — Reactive Programming Implementation
Python Dash R Shiny

Data Read
and Input User
Handling Interface
Layout
°1"].values[o]
RE PCE'].values([o]
Layout and ‘_?u . S
User e e i, s, it
Interface
Calculator
Output
Rendering
Callback to
Render St et vt sssge ik, gt ot v, It goneh, gt e
Calculator
Output

it (input_year), int(output_month), R

In Python Dash, when the button is pushed, the callback runs a function to display the output, calling another function that reads
the input and handles the data.

In R Shiny, the interface is defined in ui.R, with the output mapped and rendered by server.R. One difference from the graph, is that
a button is used to only display output if clicked.

TECOLOTE RESEARCH
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Comparisons — Implementing on an Enterprise Level

||ii plotly DASH ENTERPRISE - GALLERIES COMPANY - PRICING

DASH ENTERPRISE

Design Kit

Design like a pro — without writing a line of CSS or HTML.
Design Kit takes "low-code" development to a new level.

CONTACT SALES |
% pOSit PRODUCTS v SOLUTIONS v LEARN & SUPPORT ~ EXPLORE MORE v PRICING Q DOWNLOAD RSTUDIO

SHINY SERVER

Get your Shiny
apps online

TECOLOTE RESEARCH
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Comparisons — Implementing on an Enterprise Level

m Commercial cloud-hosting options exist for both languages/packages
e Dash Design Kit from Plotly (for Dash)
e Posit Connect from Posit (for Shiny)

B Some open source options also exist, such as the free ShinyServer for R
and Shiny

B Internal hosting is also an option (e.g., Tecolote Analytics Portal)

m Organizational choice will depend on available blend of resources:
e Technical
e Human
e Financial
e Security
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Internal hosting
Tecolote Analytics Portal (TAP)

B Aninternal (intranet
Only) Web portal that The next generation of analysis.
hosts Web Applications

Tecolote Analytics Portal

such as R-Shiny and e ‘[II]L S
Python-Dash web apps. pre— T ——

m These applications are
developed by analysts s || e I,anguage
across the company for D | ]ﬁﬁ“ S T,
use by a broader |

audience o e s || mememesmere | SR
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Conclusions

m Shiny in R and Dash in Python can both be used for similar web application
functionality
e Shiny is good for clean dashboards and loading data applicable for multiple tabs at once
e Dash and Python is good for modularity and real web page/dashboard development

m Differences in some capability/file structure
e Dash allows more complex file structure, which can be better organized, but may have
loading speed implications
e More extensive styling functionality available with additional packages in Dash that is
somewhat inherent to Shiny

e Plotly comes with Dash and has inbuilt high-level graphics

m R and Python’s inherent language design creates differences
e Ris created for statistics, so has many inbuilt statistical functions

e Python is designed as a programming language
— Capabilities accessed by additional packages
— Graphics capability arguably more advanced

m Best option will depend on user experience, IT capability, enterprise hosting
options, etc.
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Further Discussion and Future Thoughts

m Web applications are great as live dashboards
e Professionally transitioning to a more virtual society
Pull live data from various sources

e Online tools for modeling
e Reactive programming

m Web applications do require effort to develop and possibly
maintain
e The more reactive the program or complex the styling, the longer this is
e Version updates may be important
e Enterprise-level hosting and security are challenging

B [n some instances, Bl tools (i.e. Tableau, Power BI, etc.) may be
more advantageous

m Web forms are more complex than dashboards
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The historical United States inflation data was sourced from:
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