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An integrated continuously
assessing relevant market signals to Identify and

recommend actionable opportunities.

Uber gone agricultural...



a Customer-centric front-end design

v Intuitive and easy-to-use
v' Clear and transparent transactions

Q Efficient and secure back-end systems

v Protects sensitive information
v Consistent and reliable

Q Host for latest Al technologies

aQ Seamless integration with decision support systems



Cloud Intelligence Platform
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Back in 20009. ..

Avg. profit margin: $0.12/Ib*

Lagoed Price Differentials ($1b)
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* After applying profit maximization algorithms (in 2009 dollars)

Fast forward to 2020...
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There is a market opportunity when a
product is required by consumers at levels
significantly higher than usual and there is a
shortage of resources to satisfy such a
demand.

By monitoring demand and price signals for
the current and future market, we can
identify opportunities.

Continuous monitoring and surveillance
functionalities are employed to identify
trends that have the potential to become
market  opportunities, estimate their
duration, and calculate the risk related with
the occurrence of these events.
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You Need To Know About Cotton Candy Grapes

They're every bit as amazing as they sound.
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Researchers (Accidentally) Discover The HO®)e

Keto Diet Can Help Fight The Flu

November 15, 2019 — 20:32 PM
The flu season is upon us, and even if you already got your flu shot,
\ you may be looking for more that you can do to stay healthy. The
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| Happy 30 Days!! Congratulations and thank you to everyone who went on this challenge with me, here is

: our celery juice challenge update.

1

: When | first wrote about celery juice and the Medical Medium’s ideas behirlaa e

! trend, | was pretty skeptical. While | am a self-proclaimed wellness junkie anRLGLEICERELIA

! i K- studies show that 5
! yourself from the inside out, something about the whole celery juice trend g r celery plays arole in

1 X o ) Celery Juice. Pretty gross ' ! fighting and

L Spring when it first popped up on my radar | thought ft was merely another butsaw that the [ X : preventing cancer

@medicalmedium says it ¢ and liver disease,
helps psoriasis $0000 . E 2 X - reduce inflammation

: 3 and boost
cardiovascular heaith.

Calms nerves,

relieves migraines,
d promotes weigh

What kind of insights can be obtained from
online presence?



What is the online presence saying?

Google Trend Interest for Celery
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What other indicators support this?
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How do we know the polarity of interest?
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Google Trend Interest for Celery
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To characterize the opportunity we need
duration, profit, and risk measures.
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Data Gathering

Data Source Identification
Data Download
Storage Creation
Processing Codes

e

Analytics

Price Prediction Models
Profitability Analysis
Yield Models
Surveillance

Visualizations

Data Summaries
Analyzed Data Visuals
Intelligence Visuals
Platform Creation



Semi-continuous collection, standardization, and storage of relevant data

- Market news APIs (e.g. https://www.ams.usda.gov/datasets/apis-open-data)
- Climate data repository APIs (e.g. https://graphical.weather.gov/xml/rest.php)
- Social and web-based APIs

Data transformation to continuous intelligent signals (e.g. trends, predictions,
anomalies, etc.)

Data and intelligence uploads to a cloud-based centralized platform
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Continuously construct and assess different supply chain options formed by temporal
market, climate, and logistics conditions at different levels

- Strategic (i.e. long-term opportunities that require careful development and implementation)
- Tactical (i.e. seasonal contracts given by mid-term temporal conditions)
- Operational (i.e. one-time transaction opportunities given by market dislocations)

|dentification of potential:

- Demand agents (e.g. product specs, service level and logistics requirements)
- Supply agents (e.g. producing regions, infrastructure, and logistic links)
- Negotiation agents (e.g. speculator investment entities, brokerage)

Profitability estimations for parties involved (including risk mark-up costs)



7. Constructed supply chain options, which includes a description of temporal
production, market, and logistics conditions, as well as estimated profitability

8. Continuous monitoring of the state of supply chain

 Using real time information detect anomalies in echelons of the supply chain, recommend recovery
procedures

» Get metrics for continuous improvement of the supply chain

16
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Price Prediction

Prediction of non-
terminal market prices
for crops using a
Gaussian Regression
Random Field approach.

Cluster Analysis

|dentifying 4-digit zip code
regions with similar
temperature, precipitation,
and radiation patterns.

Profit Analysis

Profit estimation using
predicted prices,
transportation costs,
and crop budget costs.




»  Simple generic crop model (SIMPLE) developed by Zhao et al. (2019) is used to predict
crop yield.

» Inputs for SIMPLE model includes crop-specific parameters, daily weather data, and water
availability.

»  Following Zhao et al. (2019), daily biomass growth rate (Biomass,;.) IS €stimated as:

Biomass, ;. = Radition X fSolar X RUE X f(C0,) X f(Temp) X min(f(Heat), f(Water))

» fSolar is the fraction of solar radiation (Radition) intercepted by a crop canopy.
» RUE is the radiation use efficiency. [=1]

» f(C0,) measures the CO2 impact on biomass growth. [=1]

> f(Temp) measures the temperature impact on biomass growth.

» f(Heat) measures the heat stress on biomass growth.

> f(Water) measures the heat stress on biomass growth. [=1]



Biomass, ;. = Radition X fSolar X RUE X f(C0,) X f(Temp) X min(f(Heat), f(Water))

fSolar_max ]
1+ c—O0IX(TT—T50A) * leaf growth period
Solar = fSolar_max -
|+ DOLX(TT—(Toum—1508)) * leaf senescence period
_T-—Thase
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I 4 1S the cumulative temperature required to intercept 50% of
solar radiation during canopy closure [=520].

Iso4 1S the cumulative temperature required to 50% of radiation
interception during canopy senescence [=400].

Crop Harvest
Name Index T base T opt T heat T_extreme Dry Matter
Tomato 0.68 6 26 32 45 6%
Lettuce 0.68 6 26 32 45 10%
Celery 0.68 11 31 37 50 6%
Bell Pepper 0.68 11 31 37 50 8%
Carrot 0.7 6 26 32 45 12%
Cucumber 0.68 11 31 37 50 4%
Onion 0.85 6 26 32 45 10%
Green
Bean 0.4 11 31 37 50 10%
Cauliflower 0.68 6 26 32 45 8%

Tpase and T,y are the base and optimal temperature for biomass growth.

Tonax > Thear and Toxireme YeSpectively represents daily maximum temperature, temperature
threshold when biomass growth rate starts to reduced by heat stress, and temperature threshold

when biomass growth rate rate reaches 0 due to heat stress.



>  The cumulative biomass until i*" day becomes:
Biomass_cum;,; = Biomass_cum; + Biomass_rate
»  Finally, the total crop yield can be predicted as:

Yield = Biomass_cuMpgpyricy X Harvest Index

Predicted Yields for Tomato in Las Cruces

Planting Date : Feb 4 (Total Yield: 26,347) Planting Date : March 3 (Total Yield: 22,850)
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m HHETHHTE
Provide access to relevant information regarding crop market HmmmummIIHHHNHHN
prices, product interest and trends, and .
Present data and analyses in a visual manner that conveys
important information without needing data analytics expertise. R Price per pound of canots T |

The information presented in the visualization is developed to aid
in decision making for agricultural business and planning.

The information we have includes data on terminal market crop
prices, crop imports, google trends interest, weather and

radiation, predicted yield, and region clustering.

Yield prediction for 4-digit zip code regions



Market Intelligence is an essential component in agricultural planning.

With the use of data and analytics we can better understand the emerging market and take

action to be able to respond to opportunities.

The examples, analysis, and tools presented in the workshop are not exhaustive. More

work is yet to be done.

* Publish a yield

» Expand jih a yiex
Visualization prediction too
* |Include non- :
: on the website.
Gallery terminal

market price
predictions.
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Thank you.

J. René Villalobos (renev@asu.edu)
G. Runger (George.Runger@asu.edu)

International Logistics and Productivity Improvement Laboratory (http://ilpil.asu.edu/ )
School of Computing, Informatics and Decision Systems Engineering
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Questions? Comments?




Additional Material




How Will It Work (in Design)

Automated Data Monitoring, Retrieval, and Processing Services

Google Analytics APl
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How Will It Work (in Design)

Data Transformation and Analytics

________ Market Price

: : Trend/Forecasting
| | NLP-based Sentiment
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29



How Will It Work (in Design)

Dynamic Opportunity Exploration and Discovery Services

Planting/Harvesting
Schedules

Logistics/Transportation
Routing >‘ Framework /———_
Market Selection

_

Agent Identification

SC Design

Service Level/Product

Investment Requirements

Profitability Estimation

Mini N 1ati . - .
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How Will It Work (in Design)

Framework >\

Agents > Option —-——--
I
Profitability 1 :
_ |
| ‘
Framework ™\ |
: S
O___ Agents > Option R N G
I P Yoo Tl -
Profitability 2 :
_/ |
E I: \~\.\.\‘ Q
Framework | ) T
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Agents Option N ——-!
Profitability
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How Will It Work (in Design)

Long-term planning

Larger Investment E2FE
Requirements .
Long-term partnerships Enterprises

Cloud Intelligence Platform

Seasonal opportunities

Automated BEIE] Dynamic
Data Transformati Opportunity I:> Mid-level investments
Processing on and L) Exp_loration & Seasonal '
Services Analytics Discovery Seasonal partnerships Partnerships

Arbitrage opportunities

Low cost Transactional

Minimal partnership
requirements

32



USDA Terminal Market Prices
GATS Imports

Google Trends

Social Media

Weather
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Sources Storage Processing
Identify data sources Creation of a database Creation of codes or
related to crop market platform to store relevant scripts to process raw
prices, imports, demand, data and automatically data and transform it
interest, transportation update it according to a into the needed formats.

costs, among others. pre-defined frequency.

USDA Terminal Market Prices

GATS Imports aws
Google Trends - Data Lake —
Social Media

Weather

—>  Querying
pre— M
L Processing

Analytics

L Enablement ——



Yield Prediction

Usage of biological
models to predict the
total yield and its harvest
distribution for each
possible planting week.

Planning Unit Definition

homogeneous regions.

|dentify yield

Farm Planning

Usage of predicted prices
and yields as inputs for
agricultural planning
optimization models.




