Econs For Biologists
Module 2: “Shareholder What Now?”



What will we cover?
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Market dynamics case study

Industry growth in a competitive market

Competition

Porter’s five forces
SWOT

Basic accounting

The three financial statements
Basic Ratios

Case Study: APPL

Dupont Model

Shareholder Value Creation

The Value Chain
Deloitte Shareholder Value Map

Cases

M&A
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1.2 The S-Curve in Markets: Technology Adoption

Technology adoption by households in the United States

Technology adoption rates, measured as the percentage of households in the United States owning, or the adoption
rates of, a particular technology. See the sources tab for definitions of household adoption, or adoption rates, by
technology type.
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Source: Comin and Hobijn (2004) and others OurWorldinData.orgftechnology-adoption/ - CC BY-SA



1.3

Introducing Adaptation / Innovation
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Fig. 1. Continuous turbidity records of Escherichia coli. Benzylpenicillin added at arrow to achieve the
following concentrations (mg/1): 4,0; B, 4; C, 8; D, 16; E, 32; F, 64; G, 128. (Greenwood and O’Grady
1973 a)



1.4 Innovation in a competitive market: Case Study

Music Industry Through the Decades



https://www.riaa.com/u-s-sales-database/

2.1 The Competitive Forces that shape a market

BARGAINING POWER OF SUPPLIERS:

RIVALRY AMONG
EXISTING COMPETITORS:

= Number of competitors
Diversity of competitors
Industry concentration
Industry growth

= Quality differences

= Brand loyalty

= Barriers to exit

= Switching costs

BARGAINING
POWER OF
SUPPLIERS

Number and size of suppliers
Uniqueness of each supplier’s product
Focal company’s ability to substitute

THREAT OF SUBSTITUTE PRODUCTS:
»  Number of substitute products available
= Buyer propensity to substitute

= Relative price performance of substitute
= Perceived level of product differentiation
= Switching costs

THREAT OF NEW

ENTRANTS

RIVALRY
AMONG
EXISTING

COMPETITORS

THREAT OF
SUBSTITUTE

PRODUCTS

THREAT OF NEW ENTRANTS:

* Barriers to entry

= Economies of scale

= Brand loyalty

» (Capital requirements

= Cumulative experience

= Government policies

= Access to distribution channels
= Switching costs

BARGAINING

POWER OF
BUYERS

BARGAINING POWER OF BUYERS:

=  Number of customers

= Size of each customer order

= Differences between competitors
" Price sensitivity

= Buyer’s ability to substitute

= Buyer’s information availability

= Switching costs



2.2 When to use the Porter’'s Five Forces

BEFORE you make a decision and CONTINUOUSLY in a competitive market
Do | enter a market?

Do | commit resources to a new project?

Do | commit to ...X... lab project?

e Basically, all the time (either consciously or not)

Michael Porter Himself



https://hbr.org/2008/01/the-five-competitive-forces-that-shape-strategy

STRENGTHS

Things your
company does well

Qualities that
separate you from
your competitors

Internal resources
such as skilled,
knowledgeable staff

Tangible assets such
as intellectual
property, capital,
proprietary
technologies etc.

2.3 SWOT Analysis

S'WO

WEAKNESSES

Things your
company lacks
Things your
competitors do
better than you

Resource limitations

Unclear unique
selling proposition

OPPORTUNITIES

Underserved
markets for specific
products

Few competitors in
your area

Emerging need for
your products or
services

Press/media
coverage of your
company

THREATS

Emerging
competitors

Changing regulatory
environment

Negative press/
media coverage

Changing customer
attitudes toward
your company



3.1.1 Basic Accounting: Why are we doing this?

INCOME STATEMENT 20X1 20X2 20X3 20X4
Revenue 1,331 1,464 1,611 1,772
Cost of Goods Sold 799 878 966 1,063
Gross Profit 532 586 644 709
Operating Expenses (SG&A) 200 220 242 266
Operating Income (EBIT) 333 366 403 443
Interest Expense 43 38 33 28
‘F:;eo':; I::: g(epense fgg ?fg ﬂg ::: Opening balance sheet Closing balance sheet
Net Income 189 214 241 270
Current + long term assets Revenue EBIT Current + long term assets
BALANCE SHEET 20X1 20X2 20X3 20X4
Cash 478 627 809 1,026 + Cash _COGS + D&A + Cash
Accounts Receivable 109 120 132 146
Inventory 131 144 159 175 + Inventory = Gross profit \‘ + other non-cash charges + Inventory
Total Current Assets 718 892 1,100 1,346
Property Plant & Equipment (PP&E) 840 837 827 808 + Accounts receivable - Costs of personnel - Increase in inventories -~ + Accounts receivable
TOTAL ASSETS 1,559 1,729 1,927 2,155
Accounts Payable 66 72 79 87 + PP&E - Marketing expenses - Increase in receivable + PP&E
Current Portion on Long Term Debt 50 50 50 50
Total Current Liabilities 116 122 129 137 + Intangible assets - Other SG&A (excl. D&A) + Increase in payable + Intangible assets
Long Term Debt 400 350 300 250
TOTAL LIABILITIES 516 472 429 387 + Others = EBITDA = Operating cash flow + Others
Common Stock 100 100 100 100
Retained Earnings 943 1,157 1,397 1,667 = Total Assets -D&A - Net interest paid = Total Assets
TOTAL EQUITY 1,043 1,257 1,497 1,767
TOTAL LIABILITIES & EQUITY 1559 1729 1,927 2,155 = EBIT - Tax paid
Check 0.0 0.0 0.0 0.0
Liabilities - Non-recurring items = Net operating cash flow Liabilities
CASH FLOW STATEMENT 20X1 20X2 20X3 20X4 X ) )
CASH FLOW FROM OPERATING ACTIVITIES + Accounts payable - Net interest expenses - Capital expenditure + Accounts payable
Ne';!::c;:;i Non-Cash Items 24 241 0 + Short term debt = Profit before taxes - Dividends + Short term debt
2::;';:1:: 73 8(1, Bg + Long term debt - Taxes +/- change in equity + Long term debt
Changes in Working Capital
Accgunts Rece\‘valge i @an (12) (13) + Others = Net Income +/- change in debt + Others
J:::;l:gg Payable “ g) (1;) a g, = Total liabilities - Dividends = Movement in cash = Total liabilities
c ASHN::_;:,S ::g;‘::t,:g.l:22?:&:;‘:'“5 %9 302 7 Equity = assets - liabilities = Retained earnings + Equity = assets - liabilities
Capital Expenditures - Purchase of PP&E (70) (70) (70)
Net Cash Used in Investing Activities (70) (70) (70)
CASH FLOW FROM FINANCING ACTIVITIES
Revolving Credit Facility 0 0 o
Long Term Debt (Current Portion) (50) (50) (50)
Net Cash Provided by (Used in) Fnce Activities (50) (50) (50)

Net Cash Flow 149 182 217




3.1.2 Assets and Liabilities

STATEMENT OF FINANCIAL POSITION - DIAGRAM

Assets
= Liabilities =

Met Assets

o Lizhiliti
Accounts Payzble

Payroll Lizbilities

Refsisis v Liabilities

Current Postion of Loan

Long-tenm Lizbilities
Baond Unrastrictad

= . Net Assets Temporasly Resticed

ParmanentlvRastricted

- DebitBalance | | | Caedit Balance




3.1.3 The Free Cash Flow (FCF)

Free Cash Flow

Free Cash Flow (FCF) refers to a firm’s cash resources
available for distribution to the owners of the company.

Free cash flow is an important measurement since it

Free Cash Formula
FCF = Operating Cash Flow — All Capital Expenditure
OR
FCF = EBIT x (1-Tax Rate) + Depreciation + Amortization
— Change in Net Working Capital — Capital Expenditure

shows how efficient a company is at generating
cash. Investors use free cash flow to measure
whether a company might have enough cash, after
funding operations and capital expenditures, to pay
investors through dividends and share buybacks.



https://www.investopedia.com/walkthrough/corporate-finance/2/relationship-financial-statement/free-cash-flow.aspx
https://www.investopedia.com/university/introduction-to-dividends/
https://www.investopedia.com/terms/b/buyback.asp

3.2.1 What information can | get from the statements?

Exhibit 1: Common-Size Financial Statement Data for Firms in 6 Industries

(A) (B) () (D) (E) (F)
Balance Sheet at End of Year
Cash and Marketable Securities 96.3% 14.9% 10.9% 14.8% 31.8% 2529%
Inventories 0.5% 2.1% 9.9% 7.8% 12.2% 0.7%
Receivables {Current + Noncurrent) 17.2% 13.3% 15.7% 65.6% 231.6% 827.9%
Other Current Assets 6.6% 4.1% 1.8% 5.8% 1.4% 6.2%
Long Term Investments 2.9% 3.0% 16.1% 33.0% 0.7% 10.7%
Property, Plant, and Equipment, at cost 354% 128.9% 57.6% 82.6% 68.5% 22.8%
Accumulated Depreciation (11.7%)  (35.0%) (28.5%) (51.6%) (34.6%) (11.5%)
Net PP&E 23.7% 93.9% 29.1% 31.0% 33.9% 11.3%
Goodwill and Intangible Assets 36.0% 50.2% - 25.7% L.7%
Other Noncurrent Assets 5.0% 3.2% 2.8% 13.2% 18.1%
Total Ass: 187.8% 136.9% 160.8% 142.4% 1,129.5%
Current Liabilities 28.7% 42.0% 58.5% 44.4% 456.6%
Long-Term Debt 6.0% 9.8% 33.3% 39.3% 554.4%
Other Noncurrent Liabilities 9.5% 17.2% 11.1% 22.0% 28.5%
Shareholders” Equity (incl. Minority Interest) 143.6% 38.1% 67.9% 57.9% 36.8% 90.0%
Total Liabilities and Equity 187.8% 138.8% 136.9% 160.8% 142 4% 1,129.5%
Income Statement for Year
Total Revenue 100.0% 100.0% 100.0% 100.0% 100.0%%
Cost of Goods Sold or Cost of Revenue (B2.8%) (52.5%) (84.5%) (26.2%) (52.8%)
Gross Profit 17.2% 47.5% 15.5% 73.8% 47.2%
Selling, General and Administrative (19.5%) (14.3%) (30.2%) (5.8%) (21.6%) (31.7%)
Research and Development (13.2%) - (L.7%) (3.7%) (18.4%) -
Income Taxes (5.2%) (1.1%) (3.7%) (2.5%) (5.6%) (4.7%)
All Other [tems, net 0.5% (1.6%) (0.4%) 0.8% (7.2%) 0.4%
Net Income 216% 0.2% 11.5% 44% 21.0% 112%

http://web.stanford.edu/group/mba/pdf/classimmersion/identify-industries.pdf



http://web.stanford.edu/group/mba/pdf/classimmersion/identify-industries.pdf

3.2.2 What information can | get from the statements?

Exhibit 13-5 WG ZLELEETTEY
Ratio Definition Explanation
Analyzing Firm Profitability
« Gross profit Gross profit on sales Percentage of income generated
percentage S Natzales) from sales after deducting the
cost of goods sold.
* Return on sales Net income Percentage of net income remaining
Net sales from a dollar of sales after
subtracting all expenses. ‘
« Asset tumover Net sales Amount of sales generated from -
e 14.3 (B) Industryv ratios:
« Return on assets Net income Rate of return generated on a L] L]
Average total assets company'’s investment in assets
from all sources.
= Return on common (Net income — Preferred stock dividends ) Rate of return generated by
stockholders’ equity Average common stockholders” equity a business for its common - - -
sharoholders. Table 14.8 Financial Ratios: Industry Averages
Analyzing Short-Term Firm Liquidity
= Working capital Current assets — Gurrent liabilities The difference between a firm's Ratio or Account All‘lilll! Auto Pharmaceuticals
current assets and its current
liabilities.
— P/E 22.44 7.38 8780 5.39 34.29 20.97
= Current ratio Current assets Amount of current assets available
“urrant liabiltias CCLDArMATHID Gross margin 19.28% | 21.77% 59.54% 47.47% 24.51% 43.54%
* Quick ratio \Gash and cash equivalents + Short-term investments + Accounts receivable ) Amount of liquid assets available to
Current liabiliies service current liabilities Profit margin 0.75% 3.79% 14.85% 12.14% 2.94% 17.08%
« Operating-cash-flow- Cash flow from operating activities Amount of cash flow from operating
to-current-liabilties " Average current liabilities activities available to service Current ratio 0.92 0.32 277 11 123 2.86
ratio current liabilities.
« Accounts receivable Net sales Number of sales/collection cycles Debt-to-equity ratio 1.69 0.34 0.mn 0.19 0.81 0.19
turnover Average accounts receivable (net) experienced by a firm.
= Average collection 365 Number of days required, on Return on assets 0.70% 357% 9.40% 12.11% 6.31% 18.22%
period Accounts receivable turnover (net) average, to collect an outstanding
accounts receivable. Return on equity 0.77% 10.17% 14.71% 20.10% 16.82% 26.24%
* Inventory tunover Cost of goods sold Number of production/sales cycles
‘Average inventory experienced by a firm. Source: Data from Reuters (www.investors.reuters.com).
« Days’ sales in 365 Number of days, on average,
inventory Inventory tumover required to sell the inventory . “ s
currenty o hand « Industry ratios are often used as benchmarks for financial
Analyzing Long-Term Firm Solvency . . . s m i
« Debt-to-squlty rato Tota labites Percentage of tota eseets providd ratio analysis of individual firms.
Total stockholders " equity by creditors. . . . . .
« Times-interest-camed Income betore Interest expense and income taxes Extent o whih current operating « There can be significant differences in various key areas
ratio Interest expense. income covers current debt

S oo tow rom operaing acvtes Tho sty e i pmirat across industries, which is why comparing company ratios

flow-to-capital- ArnTaleTcepia exparaies provide sufficient cash to replace

e e L ceal with industry averages can be very useful and more

and equipment. A B
Financial Ratios for Common Stockholders I n fo rm a t J Ve "
« Earnings per share (Net income — Preferred stock dividends ) The net income available to common
TS e oo STATSS GTR AT sharhotdor cacatedon ape 1430 © 2013 Pearson Education, Inc. All rights reserved. PEARSON
shere basis.
« Price-earnings ratio Market price per share A measure of the price of a share
Eamings per share of common stock relative to the
share's annual eamings.
= Dividend yield Annual dividend per share The earnings on an investment in
~Market price per share stock coming from dividends.
« Dividend payout ratio Annual dividend per share The percentage of net income paid

Eamings per share out to shareholders as dividends.




3.3.1 The DuPont Model - ROI

DuPont Model
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Cash & cash equ.

3.3.2 The DuPont Model

Gross Profit
- EBIT
Fixed Costs /
Sales
Sales
Fixed Assets /
- Total Assets
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3.3.3 ROl is Everywhere - Team Exercise

Q: What should | have for Dinner?

Tip: You assign Utility Functions to all alternative choices

Going Technical 1

Going Technical 2



https://canvas.harvard.edu/courses/21356/files/3496937/download?verifier=SKEqPXUqZfx23JDB8nZmLzGKP17srgGqOBQLikp4
https://www.springer.com/cda/content/document/cda_downloaddocument/9783540791270-c1.pdf?SGWID=0-0-45-656101-p173821459

3.4 Case study: APPL 10K

Apple Inc. November 2018 10K



https://d18rn0p25nwr6d.cloudfront.net/CIK-0000320193/68027c6d-356d-46a4-a524-65d8ec05a1da.pdf

4.1.1 The Value Chain (again from Porter)
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4.1.2 The Value Chain (again from Porter)

Value Chain Analysis

Firm Infrastructure  Management, finance, legal, planning

Human Resource Professional development, employee relations, performance

Management appraisals, recruiting, competitive wages, training programs
T""“°-'99Y Integrated supply chain system, real-time sales ion
Development '

Support Activities
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Logistics

Outbound Marketing
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Operations
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4.2 The Deloitte Enterprise Value Map

Link Out

Deloitte.



https://public.deloitte.com/media/0268/enterprise_value_map_2_0.pdf

5.1 Case Study: M&A

QOur client is an electronics holding called Chip'n’Chip.
They want to invest in a Printed Circuit Board (PCB) manufacturer called

OnBoard, and asked you whether it's going to be a good investment.
How would you help them?



5.1.2 How to solve: Common Frameworks

BUSINESS SITUATION FRAMEWORK
New Market Entry, New Product, New Business, How to Grow, Strategy, Turnaround, Company Position Assessment

Who is the customer?
Customer - identify segments (segment size, growth rate, % of total market)
- compare current year metrics to historical metrics (look for trends)
What does each customer segment want? - identify keys needs
What price is each segment willing to pay? - determine price points and price elasticity/sensitivity
Distribution channel preference for each segment
Customer concentration and power* (does one customer control all the demand, the " Wal-Mart" effect)

o Nature of product (think out loud about the product, it's benefits, why someone would buy it)
Product » Commodity good or easily differentiable goods (could company increase differentiation)
| & Identify complimentary goods (can we piggy back off growth in compliments or near compliments?)
» Identify substitutes* (are we vulnerable to indirect competitors namely substitutes?)
@ Determine product’s lifecycle (new vs. almost obsolete)
® Packaging (optional) - what's bundled, included (ex. Razor vs. razor blades, with wj/o service contract... can
change in packaging make product more likely to meet needs of specific customer segments.)

# Capabilities and expertise
Company « Distribution channels used
o Cost structure (mainly fixed vs. variable - is it better to have higher fixed cost with lower variable, or vice versa.

High fixed cost = barrier to entry.... compare to industry, often insightful)

# Investment cost (optional: only if case involves an investment decision)

» Intangibles (e.g., brands, brand loyalty)

# Financial situation

* Organizational structure (optional: e.g., is team organization in conflict with how customers want to do business.
Ex: We're organized by product line, but customers want one point of contact across all product lines)

Competition| ® Competitor behaviors (Target customer segments, products, pricing strategy, distribution strategy, brand loyalty)
» Best practices (are they doing things we're not?)
» Barriers to entry* (do we need to worry any new entrants to market)?
@ Supplier concentration* (optional: ex: Microsoft or Intel in PC Market... use full 5 forces if this is a likely issue)
o Industry regulatory environment
» Life-cycle of industry

—‘ ¢ Competitor Concentration* & Structure (monopoly, oligopoly, competitive, market share concetration)

* From Porter's Five Forces: An excellent framework that I've incorporated into this one. I don't use five forces separately for no other reason than
habit/preference (though I do use the concepts). If you're not familiar with five forces, it's worth reading up on it.

(c) Victor Cheng, www.caseinterview.com

Free for your personal use, free to distribute freely to others provided content and attribution left unaltered



5.1.3 How to Solve: One M&A Framework

MERGERS & ACQUISITIONS "FIT" FRAMEWORK

Use this framework when Company A is looking to acquire or merge with Company B, AND the two companies are different.
This framework determines if there's a good fit. If Company A & B are nearly identical, use a capacity expansion framework instead.

"Fit Framework" - General Idea: Use "Core Business Situation Framework" and run it for Company A, Company B, and Company A+B

This framework does not answer the question IF it's a good idea to merge/acquire. It assumes you already know that it IS a good idea

and the question is whether or not this particular target company is good fit. To determine IF merging/acquiring is a good idea, use
Capacity Expansion Framework instead

Customers Products Company Competition

Company A

Company B

Company A+B

e Identify synergy in new company

o Identify opportunities for one-way or mutual exploitation (Classic good "fit" = Company A has huge sales force buy lousy products,

e Company B has minimal salesforce but killer products. Potential sources of synergy: customers, products, distribution, resources,
expertise, access to markets, physical assets, unigue capabilities, overlapping cost structures)

e Hint: Every time there's a synergy, that's one vote in the "good fit" column

(c) Victor Cheng, www.caseinterview.com
Free for your personal use, free to distribute freely to others provided content and attribution left unaltered



5.1.4 How to Solve: Extra Questions

e Why do we want to buy/invest/merge with this company?
o Access toit's resources / expertise

Growth by acquisition / diversification

Deny them access to our market

Synergies

Undervalued

O O O O O

e Can we invest in this company?
o  How will the deal be financed?
o Do we have the $$?
o  What will regulators think?
O
e What is the ROI?
o  Cost/Benefit Analysis
o Risk tolerance
e If all the answers above are positive, should we still invest in that company?
o  Opportunity costs
o Maybe there is another asset (e.g. another company) that is more attractive
o Risks
m  M&A are notorious for failing in the Post-Merger phase (synergies not realized, culture conflicts etc)



0. Selected Resources

1. Courses
a. Accounting
b. Ratios and Analytics
c. Mergers and Acquisitions
2. Understand the Lingo:
a. Listen to Earnings Calls
i. Apple Q4 2018
ii. Read Analyst reports
1. Argus on Apple (free)
b. Read SEC Filings:
i.  Alphabet Inc. Investor Relations
3. Books:
a. Michael Porter Collection
b. Competition Demystified
c. The Portable MBA in Finance and Accounting (Free through Levy Library)



https://www.coursera.org/learn/wharton-financial-accounting
https://www.coursera.org/learn/accounting-analytics
https://www.coursera.org/learn/mergers-and-acquisitions
https://www.youtube.com/watch?v=iG7fJUdJIsY
https://www.argusresearch.com/PDFDownloader2.aspx?id=MDAwMDAwMTIzOQ==aAB0AHQAcAA6AC8ALwByAGUAcwBvAHUAcgBjAGUAcwAuAGEAcgBnAHUAcwByAGUAcwBlAGEAcgBjAGgALgBjAG8AbQAvAHIAZQBwAG8AcgB0AHMALwAwADAALwAwADAALwAxADEALwA0ADcALwA4ADQALQBCADMANgBFADUANAA2ADIALQBBAEQAMgAzAC0ANABGADUAOAAtAEEAQQBGADkALQBGADEANQBBADQARAA0ADIAQgBGADQARAAuAHAAZABmAA==
https://abc.xyz/investor/
https://www.amazon.com/gp/product/B00MLD1PEO/ref=dbs_a_def_rwt_hsch_vapi_tkin_p1_i6
https://www.amazon.com/Competition-Demystified-Radically-Simplified-Approach/dp/1591841801
http://linker2.worldcat.org/?bKey=10.1002/9781118257494&rft.institution_id=1968&pkgName=books&rft.oclcnum=768243528&linkclass=to_article&provider=wiley&title=Portable+MBA+in+Finance+and+Accounting,+Fourth+Edition,+The&rft.content=ebook&linkScheme=wiley.book&isbn=9780470481301&jHome=https://onlinelibrary.wiley.com/doi/book/10.1002/9781118257494&rfr_id=info/sid:oclc.org/WCL&rft.order_by=preference&localstem=http://eresources.mssm.edu/login?url%3D&linktype=best
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