A STACKeLBERG DuopPoLY (or LEADER-FOLLOWER) GAME
MAY Occur IN A

A STACKeLBERG DuoPoLY (OR LEADER-FOLLOWER) GAME MAY OCCUR IN A VARIETY OF COMPETITIVE MARKETS WHERE FIRMS
STRATEGICALLY DECIDE ON THEIR OUTPUT LEVELS OR PRICING STRATEGIES TO MAXIMIZE PROFITS. ORIGINATING FROM THE
SEMINAL WORK OF ECONOMIST HEINRICH VON STACKELBERG IN 1934, THE STACKELBERG DUOPOLY MODEL DESCRIBES A
STRATEGIC SETTING WHERE ONE FIRM, KNOWN AS THE LEADER, MOVES FIRST, AND THE OTHER FIRM, THE FOLLOWER, RESPONDS
AFTER OBSERVING THE LEADER’S ACTION. THIS SEQUENTIAL DECISION-MAKING PROCESS DISTINGUISHES THE STACKELBERG MODEL
FROM THE SIMULTANEOUS-MOVE COURNOT MODEL, OFFERING VALUABLE INSIGHTS INTO FIRM BEHAVIOR, MARKET DYNAMICS, AND
STRATEGIC INTERACTIONS IN OLIGOPOLISTIC MARKETS.

UUNDERSTANDING THE BASICS OF THE STACKELBERG DuoPoLY MODEL

WHAT Is A STACKELBERG DuopPoOLY?

A STACKELBERG DUOPOLY IS A STRATEGIC GAME INVOLVING TWO FIRMS COMPETING IN THE SAME MARKET BY CHOOSING
QUANTITIES OR PRICES. THE DEFINING FEATURE OF THIS GAME IS THE SEQUENTIAL NATURE OF DECISION-MAKING:

- THE LEADER FIRM MOVES FIRST, CHOOSING ITS OUTPUT OR PRICE.

- THE FOLLOWER OBSERVES THE LEADER'S DECISION AND THEN CHOOSES ITS OWN OUTPUT OR PRICE ACCORDINGLY.

THIS SEQUENCE CREATES A STRATEGIC ADVANTAGE FOR THE LEADER, WHO CAN ANTICIPATE THE FOLLOWER’S RESPONSE AND
OPTIMIZE ITS DECISION ACCORDINGLY.

Key ASSUMPTIONS OF THE MODEL

THE CLASSIC STACKELBERG MODEL RELIES ON SEVERAL ASSUMPTIONS:
- THE MARKET HAS A LINEAR DEMAND FUNCTION.

- BOTH FIRMS AIM TO MAXIMIZE THEIR RESPECTIVE PROFITS.

- THE FIRMS ARE RATIONAL AND STRATEGIC.

- THE FOLLOWER OBSERVES THE LEADER’S DECISION BEFORE ACTING.

- THE FIRMS PRODUCE HOMOGENEOUS PRODUCTS.

- THERE ARE NO ENTRY BARRIERS OR EXTERNAL MARKET INFLUENCES.

How THE STACKELBERG MoODEL W ORKS

STEP-BY-STEP PROCESS

THE TYPICAL PROCESS INVOLVES:

1. LEADER’S DECISION: THE LEADER CHOOSES ITS OUTPUT LEVEL, CONSIDERING HOW THE FOLLOWER WILL RESPOND.

2. FOLLOWER’S RESPONSE: THE FOLLOWER OBSERVES THE LEADER’S OUTPUT AND THEN CHOOSES ITS OWN OUTPUT TO
MAXIMIZE PROFITS.

3. MARKET OUTCOME: THE MARKET PRICE IS DETERMINED BASED ON THE TOTAL OUTPUT SUPPLIED BY BOTH FIRMS, FOLLOWING
THE INVERSE DEMAND FUNCTION.



MATHEMATICAL REPRESENTATION

SUPPOSE THE MARKET DEMAND IS REPRESENTED BY:
\[P=a-8(QL+QF)\]

WHERE:

-\(P\) IS THE MARKET PRICE,

-\(CA\) anD \( 8 \) ARE POSITIVE CONSTANTS,
-\(Q_L \) IS THE LEADER’S QUANTITY,

-\( Q_F \) IS THE FOLLOWER’S QUANTITY.

THE PROFIT FUNCTIONS FOR THE FIRMS ARE:
[\ L=Q L\miMes (P-0c)\]
\[\p F=Q F\miMes (P - ) \]

wHERE \( ¢ \) IS THE MARGINAL COST.

THE FOLLOWER’S BEST RESPONSE FUNCTION IS DERIVED BY MAXIMIZING \( \PI_F \) Given \( Q_L \). THE LEADER, AWARE OF
THIS, cHoosES \( Q_L \) To MAXIMIZE ITS OWN PROFIT, CONSIDERING THE FOLLOWER’S RESPONSE.

STRATEGIC ADVANTAGES IN THE STACKELBERG MODEL

LEADER’S STRATEGIC BENEFITS

- FIRST-MOVER ADVANTAGE: THE LEADER CAN COMMIT TO AN OUTPUT LEVEL THAT INFLUENCES THE FOLLOWER’S RESPONSE.
- POTENTIAL FOR HIGHER PROFITS: BY SETTING OUTPUT LEVELS STRATEGICALLY, THE LEADER CAN SECURE A LARGER SHARE OF
THE MARKET PROFIT.

FoLLoWER’s POSITION

- THE FOLLOWER REACTS OPTIMALLY BASED ON THE LEADER’S DECISION.
- THE FOLLOWER’S PROFIT DEPENDS ON THE LEADER’S MOVE, BUT IT CANNOT INFLUENCE THE LEADER’S INITIAL DECISION.

MARKET DYNAMICS AND OUTCOMES OF THE STACKELBERG DUoPOLY

CoMpARISON WITH CoUrRNOT DuopoLyY

IN A CournOT DUOPOLY, FIRMS CHOOSE QUANTITIES SIMULTANEOUSLY, LEADING TO A NASH EQUILIBRIUM WITH CERTAIN
PRODUCTION LEVELS. IN CONTRAST:

- THE STACKELBERG MODEL TYPICALLY RESULTS IN A HIGHER OUTPUT FOR THE LEADER.

- THE MARKET PRICE TENDS TO BE LOWER THAN IN THE COURNOT EQUILIBRIUM, BUT THE LEADER EARNS HIGHER PROFITS.

- THE FOLLOWER’S OUTPUT IS GENERALLY SMALLER DUE TO THE STRATEGIC RESPONSE.

EQUILIBRIUM ANALYSIS

THE STACKELBERG EQUILIBRIUM INVOLVES:
- THE FOLLOWER'S BEST RESPONSE FUNCTION DERIVED FROM PROFIT MAXIMIZATION.
- THE LEADER'S OPTIMAL OUTPUT, CONSIDERING THE FOLLOWER’S RESPONSE.



THIS SEQUENTIAL EQUILIBRIUM OFTEN RESULTS IN:

- HIGHER TOTAL OUTPUT COMPARED TO COURNOT.

- A STRATEGIC ADVANTAGE FOR THE LEADER.

- A POTENTIALLY MORE COMPETITIVE MARKET ENVIRONMENT.

IMPLICATIONS OF THE STACKELBERG DUuoPOLY IN REAL-\X ORLD MARKETS

INDUSTRIES W/HERE THE MODEL |S APPLICABLE

THE STACKELBERG MODEL IS RELEVANT IN VARIOUS SECTORS, INCLUDING!:

- TECHNOLOGY: FIRMS LAUNCHING NEW PRODUCTS AND SETTING INITIAL STRATEGIES.

- OIL AND GAS: LARGE FIRMS MAKING EARLY INVESTMENTS AND SETTING PRODUCTION LEVELS.

- TELECOMMUNICATIONS: MAJOR COMPANIES ESTABLISHING INFRASTRUCTURE BEFORE COMPETITORS.
- AGRICULTURE: LARGE FARMS DECIDING ON CROP QUANTITIES BEFORE SMALLER PRODUCERS.

STRATEGIC BEHAVIOR AND MARKET POWER

THE MODEL ILLUSTRATES HOW FIRMS WITH MARKET POWER CAN LEVERAGE THEIR POSITION TO INFLUENCE MARKET OUTCOMES:
- DOMINANT FIRMS CAN SET STRATEGIES THAT DETER ENTRY OR COMPETITION.
- SMALLER FIRMS MAY RESPOND STRATEGICALLY TO ESTABLISH THEIR NICHE.

LiMITATIONS AND CRITICISMS OF THE STACKELBERG MODEL

ASSUMPTIONS oF COMPLETE INFORMATION

- THE MODEL ASSUMES THAT THE FOLLOWER PERFECTLY OBSERVES THE LEADER'S MOVE, WHICH MAY NOT HOLD IN PRACTICE.
- REAL-WORLD FIRMS OFTEN OPERATE WITH INCOMPLETE OR IMPERFECT INFORMATION.

STATIC NATURE OF THE MODEL

- THE BASIC STACKELBERG MODEL IS STATIC; IT DOES NOT ACCOUNT FOR DYNAMIC INTERACTIONS OVER TIME.
- REPEATED INTERACTIONS AND LEARNING CAN ALTER STRATEGIC BEHAVIOR.

SIMPLIFICATION OF MARKET CONDITIONS

- THE MODEL ASSUMES HOMOGENOUS PRODUCTS AND LINEAR DEMAND, WHICH MAY NOT REFLECT COMPLEX MARKET REALITIES.
- EXTERNAL FACTORS SUCH AS GOVERNMENT REGULATION, TECHNOLOGICAL CHANGE, AND CONSUMER PREFERENCES CAN
INFLUENCE OUTCOMES.



EXTENSIONS AND V ARIATIONS OF THE STACKELBERG MODEL

DyYNAMIC STACKELBERG MODELS

- INCORPORATE TIME DYNAMICS WHERE FIRMS ADJUST STRATEGIES OVER MULTIPLE PERIODS.
- ALLOW FOR LEARNING AND REPUTATION EFFECTS.

STACKELBERG COMPETITION WITH MULTIPLE LEADERS AND FOLLOWERS

- EXTEND THE MODEL TO OLIGOPOLIES WITH MORE THAN TWO FIRMS.
- ANALYZE HIERARCHICAL OR MULTI-LEVEL LEADERSHIP STRUCTURES.

STACKELBERG IN PrICE COMPETITION

- INSTEAD OF QUANTITIES, FIRMS CHOOSE PRICES SEQUENTIALLY.
- RELEVANT IN MARKETS WHERE PRICING STRATEGIES ARE DOMINANT.

CoNcLusIoN; THE SIGNIFICANCE OF THE STACKELBERG DuoPoOLY

THE STACKELBERG DUOPOLY MODEL PROVIDES CRITICAL INSIGHTS INTO STRATEGIC DECISION-MAKING IN MARKETS
CHARACTERIZED BY SEQUENTIAL MOVES AND HIERARCHICAL POWER STRUCTURES. | T UNDERSCORES THE IMPORTANCE OF TIMING,
INFORMATION, AND STRATEGIC FORESIGHT IN COMPETITIVE INTERACTIONS. W/HETHER IN INDUSTRIES DOMINATED BY A FEW LARGE
FIRMS OR IN MARKETS WHERE FIRST-MOVER ADVANTAGE IS CRUCIAL, UNDERSTANDING THE DYNAMICS OF THE STACKELBERG GAME
CAN HELP FIRMS DEVELOP MORE EFFECTIVE COMPETITIVE STRATEGIES, REGULATORS CRAFT BETTER POLICIES, AND ECONOMISTS
ANALYZE MARKET BEHAVIOR WITH GREATER ACCURACY.

IN SUMMARY:

- THE STACKELBERG MODEL EMPHASIZES THE STRATEGIC ADVANTAGE OF MOVING FIRST.

- |T EXPLAINS REAL-WORLD MARKET PHENOMENA WHERE FIRMS ACT SEQUENTIALLY.

= |T HIGHLIGHTS THE IMPORTANCE OF STRATEGIC FORESIGHT AND INFORMATION IN OLIGOPOLISTIC COMPETITION.

BY EXPLORING THE INTRICACIES OF THE STACKELBERG DUOPOLY, BUSINESSES AND POLICYMAKERS CAN BETTER UNDERSTAND THE
MECHANICS OF MARKET LEADERSHIP AND COMPETITION, LEADING TO MORE INFORMED STRATEGIC DECISIONS AND POLICY
FORMULATIONS IN VARIOUS INDUSTRIES \WORLDW!IDE.

FREQUENTLY AskeD QUESTIONS

WHAT IS A STACKELBERG DUOPOLY GAME AND IN WHICH TYPE OF MARKETS DOES IT
TYPICALLY OCCUR?

A STACKELBERG DUOPOLY GAME IS A STRATEGIC MODEL WHERE ONE FIRM (THE LEADER) MOVES FIRST BY CHOOSING ITS OUTPUT
LEVEL, AND THE OTHER FIRM (THE FOLLOWER) RESPONDS AFTER OBSERVING THE LEADER'S DECISION. THIS TYPE OF GAME
COMMONLY OCCURS IN MARKETS WITH FEW FIRMS, SUCH AS OLIGOPOLIES, WHERE FIRMS CAN STRATEGICALLY INFLUENCE EACH
OTHER'S DECISIONS.



How DOES THE LEADER-FOLLOWER DYNAMIC IN A STACKELBERG DUOPOLY INFLUENCE
MARKET OUTCOMES?

THE LEADER, BY MOVING FIRST, CAN COMMIT TO A STRATEGY THAT INFLUENCES THE FOLLOWER'S RESPONSE, OFTEN ALLOWING
THE LEADER TO SECURE A LARGER MARKET SHARE OR HIGHER PROFIT. THIS SEQUENTIAL DECISION-MAKING PROCESS CAN LEAD TO
DIFFERENT EQUILIBRIUM OUTCOMES COMPARED TO SIMULTANEOUS-MOVE GAMES LIKE COURNOT DUOPOLY, POTENTIALLY
RESULTING IN HIGHER PROFITS FOR THE LEADER.

IN A STACKELBERG DUOPOLY ;, WHAT ARE THE KEY ASSUMPTIONS ABOUT FIRMS'
INFORMATION AND DECISION-MAKING?

THE KEY ASSUMPTIONS INCLUDE THAT THE LEADER COMMITS TO A PRODUCTION LEVEL FIRST AND THE FOLLOWER OBSERVES THIS
DECISION BEFORE CHOOSING ITS OWN OUTPUT. FIRMS ARE ASSUMED TO BE RATIONAL, STRATEGICALLY AWARE, AND AIM TO
MAXIMIZE THEIR OWN PROFITS, WITH PERFECT OR NEAR-PERFECT INFORMATION ABOUT THE LEADER'S ACTIONS.

CAN A STACKELBERG DUOPOLY MODEL BE APPLIED TO REAL-WORLD INDUSTRIES? IF SO,
WHICH ONES?

YES, THE STACKELBERG MODEL CAN BE APPLIED TO REAL-WORLD INDUSTRIES WHERE FIRMS HAVE ASYMMETRIC POWER OR WHERE
ONE FIRM CAN COMMIT TO A STRATEGIC DECISION BEFORE OTHERS. EXAMPLES INCLUDE AIRLINE ALLIANCES, TECHNOLOGY FIRMS
WITH DOMINANT MARKET LEADERS, AND NATURAL RESOURCE EXTRACTION INDUSTRIES LIKE OIL AND GAS.

\WHAT ARE THE MAIN DIFFERENCES BETWEEN A STACKELBERG AND A COURNOT
DUOPOLY?

IN A STACKELBERG DUOPOLY, FIRMS MOVE SEQUENTIALLY WITH THE LEADER CHOOSING FIRST AND THE FOLLOWER RESPONDING,
LEADING TO POTENTIAL STRATEGIC ADVANTAGES FOR THE LEADER. IN CONTRAST, A COURNOT DUOPOLY INVOLVES
SIMULTANEOUS DECISION-MAKING, WHERE BOTH FIRMS CHOOSE QUANTITIES AT THE SAME TIME WITHOUT KNOWLEDGE OF THE
OTHER'S CHOICE, TYPICALLY RESULTING IN DIFFERENT EQUILIBRIUM OUTCOMES.

How DOES THE CONCEPT OF COMMITMENT PLAY A ROLE IN A STACKELBERG DUOPOLY?

COMMITMENT IS CENTRAL TO THE STACKELBERG MODEL BECAUSE THE LEADER'S ABILITY TO COMMIT TO A CERTAIN OUTPUT
LEVEL INFLUENCES THE FOLLOWER'S RESPONSE. EFFECTIVE COMMITMENT CAN GIVE THE LEADER A STRATEGIC ADVANTAGE,
SHAPING THE MARKET OUTCOME TO THEIR BENEFIT AND POTENTIALLY LEADING TO HIGHER PROFITS.

WHAT ARE SOME LIMITATIONS OR CRITICISMS OF THE STACKELBERG DUOPOLY MODEL?

CRITICISMS INCLUDE THE ASSUMPTION OF PERFECT INFORMATION AND COMMITMENT CREDIBILITY, WHICH MAY NOT HOLD IN REAL
MARKETS. ADDITIONALLY, THE MODEL ASSUMES RATIONALITY AND STRATEGIC FORESIGHT, WHICH CAN BE OVERLY SIMPLISTIC. IN
DYNAMIC MARKETS WITH REPEATED INTERACTIONS OR UNCERTAINTY, THE STACKELBERG MODEL MAY NOT ACCURATELY PREDICT
FIRM BEHAVIOR.

ADDITIONAL RESOURCES

STACKELBERG DUOPOLY IS A FOUNDATIONAL CONCEPT IN THE FIELD OF INDUSTRIAL ORGANIZATION AND GAME THEORY,
ILLUSTRATING HOW STRATEGIC DECISION-MAKING UNFOLDS WHEN FIRMS OPERATE UNDER ASYMMETRICAL ROLES—SPECIFICALLY,
IN A LEADER-FOLLOWER DYNAMIC. THIS MODEL PROVIDES CRITICAL INSIGHTS INTO HOW MARKET POWER, STRATEGIC
COMMITMENTS, AND TIMING INFLUENCE COMPETITIVE OUTCOMES. (UNDERSTANDING THE NUANCES OF A STACKELBERG DUOPOLY IS
ESSENTIAL FOR POLICYMAKERS, BUSINESS STRATEGISTS, AND ECONOMISTS SEEKING TO ANALYZE OR PREDICT FIRM BEHAVIOR IN
MARKETS CHARACTERIZED BY LIMITED COMPETITION AND STRATEGIC INTERDEPENDENCE.



INTRODUCTION TO THE STACKELBERG DuorPoLY MODEL

THE STACKELBERG DUOPOLY MODEL, NAMED AFTER THE GERMAN ECONOMIST HEINRICH VON STACKELBERG WHO FORMALIZED IT IN
THE 19308, DESCRIBES A STRATEGIC GAME INVOLVING TWO FIRMS COMPETING IN THE SAME MARKET. UNLIKE THE COURNOT
MODEL, WHERE FIRMS CHOOSE QUANTITIES SIMULTANEOUSLY, THE STACKELBERG FRAMEWORK INTRODUCES A SEQUENTIAL
DECISION-MAKING PROCESS. ONE FIRM, CALLED THE LEADER, CHOOSES ITS OUTPUT FIRST, ANTICIPATING THE RESPONSE OF THE
FOLLOWER, WHICH OBSERVES THE LEADER’S DECISION BEFORE SELECTING ITS OWN OUTPUT.

THIS ASYMMETRIC STRUCTURE CAPTURES REAL-WORLD SCENARIOS WHERE FIRMS HAVE DIFFERENT LEVELS OF MARKET POWER,

INFORMATION, OR STRATEGIC ADVANTAGE. THE MODEL ELUCIDATES HOW FIRST-MOVER ADVANTAGES CAN INFLUENCE MARKET
OUTCOMES, POTENTIALLY LEADING TO HIGHER PROFITS FOR THE LEADER BUT ALSO AFFECTING OVERALL MARKET EFFICIENCY.

FUNDAMENTAL ASSUMPTIONS OF THE STACKELBERG MODEL

TO UNDERSTAND THE DYNAMICS OF A STACKELBERG DUOPOLY, IT IS CRUCIAL TO EXPLORE THE CORE ASSUMPTIONS
UNDERPINNING THE MODEL.:

1. MARKET STRUCTURE: THE INDUSTRY IS CHARACTERIZED BY TWO FIRMS PRODUCING A HOMOGENEOUS PRODUCT. THE MARKET
PRICE DEPENDS ON THE TOTAL QUANTITY SUPPLIED.

2. SEQUENTIAL MOVES: THE LEADER FIRM COMMITS TO ITS QUANTITY FIRST. THE FOLLOWER OBSERVES THIS CHOICE AND THEN
DECIDES ITS OWN QUANTITY, MAKING THE GAME DYNAMIC RATHER THAN SIMULTANEOUS.

3. PERFECT INFORMATION: BOTH FIRMS ARE FULLY AWARE OF THE MARKET DEMAND FUNCTION AND THE STRATEGIC CHOICES OF
EACH OTHER. THE FOLLOWER OBSERVES THE LEADER’S OUTPUT BEFORE ACTING.

4. PROFIT MAXIMIZATION: EACH FIRM AIMS TO MAXIMIZE ITS OWN PROFIT, TAKING INTO ACCOUNT THE REACTIONS OF THE
OTHER.

5. Homoceneous ProbucTs AND No CoLLUSION: THE PRODUCTS ARE IDENTICAL, AND FIRMS DO NOT COOPERATE OR
COLLUDE.

6. ConsTANT MARGINAL CosT: For SIMPLICITY, MANY MODELS ASSUME THAT BOTH FIRMS HAVE CONSTANT MARGINAL COSTS,
OFTEN NORMALIZED TO ZERO, ALTHOUGH REAL-WORLD SCENARIOS MAY INCLUDE DIFFERENT COSTS.

MATHEMATICAL FRAMEWORK OF THE STACKELBERG MODEL

(UNDERSTANDING THE STRATEGIC INTERACTIONS IN A STACKELBERG DUOPOLY INVOLVES FORMALIZING THE GAME THROUGH
MATHEMATICAL FUNCTIONS!

MARKET DEMAND FUNCTION

LeT THE MARKET PRICE \( P \) BE A FUNCTION OF TOTAL QUANTITY \(Q=Q 1+ q 2 \):
\[P=a-8Q\]

WHERE:

-\ A\) > 0 IS THE MAXIMUM PRICE WHEN SUPPLY IS ZERO.
-\(&\) > 0 IS THE SLOPE OF THE DEMAND CURVE.



FIrRMS’ PROFIT FUNCTIONS

ASSUMING CONSTANT MARGINAL CoSTS \( ¢ \) (WHICH CAN BE ZERO FOR SIMPLICITY), THE PROFIT FUNCTIONS ARE:

\[
P 1= T(P-0)=qQ 1(a-8Blq_ 1+Q 2)-0)
\]

\[
\pi2=qQ 2(a-BlQq 1+Q 2)-¢)
\]

SEQUENTIAL DeciSioN-MAKING PrROCESS

1. LEADER’S CHOICE: THE LEADER cHoosSES \( Q1 \) FIrsT.
2. FoLLOWER’S ReSPONSE: THE FOLLOWER 0BSERVES \( Q@ 1 \) AND cHooses \( @ 2 \) To MAXIMIZE ITS PROFIT:

\[
Q_2"(a_1) =\arc\Max_{a_2} \P_2(a_1,a_2)
\]

3. LEADER’s OPTIMAL CHOICE: THE LEADER ANTICIPATES THE FOLLOWER’S RESPONSE AND CHOOSES \( Q1 \) To MAXIMIZE
ITS OWN PROFIT CONSIDERING THIS RESPONSE:

\[
Q_1"=\arc\Max_{q_1}\pi_1(q_1,qQ 2"(a_1))
\]

SOLVING THE STACKELBERG EQUILIBRIUM

THE SOLUTION PROCESS INVOLVES BACKW ARD INDUCTION:
STeP 1: FOLLOWER’S BEST RESPONSE FUNCTION

MaximMize \(\pi_2 \) wiTH rRespecT To \( @ _2 \):

\[
\rrAc{\PArRTIAL \PI_2}{\PArRTIALQ 2} =A-B(Q 1+2Q 2)-c=0
\]

SoLving For \(Q_2 \):

\[
Q 2™ 1) =\rrac{a-c-BqQ_ 1}{28}
\]

THIS IS THE REACTION FUNCTION OF THE FOLLOWER, INDICATING HOW THE FOLLOWER ADJUSTS ITS OUTPUT BASED ON THE
LEADER’S QUANTITY.

STeP 2: LEADER’S OPTIMIZATION

SuesTITUTE \( @ _27(Q_1) \) INTO THE LEADER’S PROFIT FUNCTION:

\l

\pi_1(Q 1) =q T \tert( A-8\LerT( Q_1 + \rrAac{A - c - 8Q_1}{28} \RIGHT) - ¢ \RIGHT)



\]

SIMPLIFY:

\[

\pi_1(@ 1= 1 \tert( Aa-c-BQ_1-\rrAc{A - c-BQ_ 1}{2} \RIGHT)
\]

FURTHER ALGEBRA LEADS TO AN EXPLICIT FUNCTION OF \( @_ 1 \), WHICH THE LEADER MAXIMIZES TO FIND THE EQUILIBRIUM
QUANTITY \( @ 17 V).

STep 3: EQUILIBRIUM QUANTITIES

SOLVING THESE EQUATIONS YIELDS THE STACKELBERG EQUILIBRIUM QUANTITIES:

\[
Q 1" =\rrac{a - c}{28}
\]

\[
Q 2" =\rrac{a - c -B8Q_1"}{28} = \rrAc{A - c}{48}
\]

THE TOTAL MARKET QUANTITY:

\[
QM= 1"+ q 2" =\rrAc{3(A - c)}{48}
\]

THE MARKET PRICE:

\[
P"=a-8Q" = A - \rrac{3}{4}(a - ©) = \rrac{a + 3c}{4}
\]

STeP 4: PrOFIT OUTCOMES

LLEADER’S PROFIT:

\[
\pi_1"=q 1"(P" - ) = \rrac{a - c}{28} \TiMes \LerT( \FrRAC{A + 3c}{4} - ¢ \RIGHT)
\]

FOLLOWER’S PROFIT:

\[
\pi_2"=q 2"(P" - c) = \rrac{a - c}{48} \TiMes \LerT( \FRAC{A + 3c}{4} - c \RIGHT)
\]

CoMPARISON WITH COURNOT AND BERTRAND MODELS

THE STACKELBERG MODEL DIFFERS FROM OTHER CLASSIC OLIGOPOLY MODELS IN SIGNIFICANT WAYS, ESPECIALLY IN STRATEGIC
TIMING AND MARKET OUTCOMES:

- CourNOT DuoPOLY: FIRMS CHOOSE QUANTITIES SIMULTANEOUSLY, LEADING TO A NASH EQUILIBRIUM WHERE NEITHER FIRM



CAN IMPROVE THEIR PAYOFF UNILATERALLY.

- BERTRAND DuoPOLY: FIRMS COMPETE ON PRICES RATHER THAN QUANTITIES, OFTEN RESULTING IN PRICES EQUALING MARGINAL
COSTS IN THE CASE OF HOMOGENEOUS PRODUCTS.

- STACKELBERG DUoPoLY: THE SEQUENTIAL MOVE STRUCTURE GRANTS THE LEADER A STRATEGIC ADVANTAGE, OFTEN ENABLING
THE LEADER TO SECURE HIGHER PROFITS AND INFLUENCE THE MARKET OUTCOME SIGNIFICANTLY.

KEY DIFFERENCES:

| AspecT | STACKELBERG | COURNOT | BERTRAND |

| DECISION TIMING | SEQUENTIAL | SIMULTANEOUS | SIMULTANEOUS |

| MARKET POWER | ASYMMETRIC (LEADER HAS ADVANTAGE) | SYMMETRIC | PRICE COMPETITION

| EQUILIBRIUM OUTCOME | LEADER TYPICALLY EARNS HIGHER PROFITS | BOTH FIRMS EARN LESS THAN LEADER | PRICES TEND TO BE
DRIVEN DOWN TO MARGINAL COSTS |

IMPLICATIONS AND REAL-\¥/ ORLD APPLICATIONS

THE STACKELBERG MODEL HAS PROFOUND IMPLICATIONS FOR UNDERSTANDING STRATEGIC INTERACTIONS IN VARIOUS MARKETS:
1. MARKET LEADERSHIP AND FIRST-MOVER ADVANTAGE

FIRMS THAT CAN COMMIT TO STRATEGIC DECISIONS FIRST—SUCH AS SETTING CAPACITIES, INVESTMENTS, OR PRICES—CAN
INFLUENCE SUBSEQUENT MARKET OUTCOMES. EXAMPLES INCLUDE:

- TELECOMMUNICATIONS: L ARGE FIRMS INVESTING IN INFRASTRUCTURE FIRST CAN SHAPE MARKET ENTRY STRATEGIES OF
COMPETITORS.
- TECHNOLOGY: LEADING FIRMS RELEASING INNOVATIONS CAN SET STANDARDS, INFLUENCING FOLLOWER STRATEGIES.

2. ReGuLATORY CONSIDERATIONS

REGULATORS MAY ANALYZE WHETHER DOMINANT FIRMS ARE LEVERAGING THEIR FIRST-MOVER ADVANTAGES TO SUPPRESS
COMPETITION UNFAIRLY. POLICIES COULD AIM TO ENSURE FAIR COMPETITION, ESPECIALLY IF THE LEADER’S STRATEGIC
COMMITMENTS LEAD TO REDUCED MARKET EFFICIENCY OR CONSUMER WELFARE.

3. STRATEGIC COMMITMENT AND SIGNALING

FIRMS CAN USE THEIR INITIAL DECISIONS AS CREDIBLE SIGNALS OF FUTURE INTENTIONS, DETERRING ENTRY OR INFLUENCING RIVALS’
RESPONSES. FOR EXAMPLE:

- A FIRM ANNOUNCING LARGE CAPITAL EXPENDITURE CAN SIGNAL COMMITMENT TO MARKET DOMINANCE, DISCOURAGING ENTRY.
- CONVERSELY, STRATEGIC COMMITMENTS CAN ALSO BE USED TO DETER RIVALS FROM AGGRESSIVE PRICING OR OUTPUT
EXPANSION.

4. LiMmTATIONS AND CRITICISMS
\W/HILE THE STACKELBERG MODEL OFFERS VALUABLE INSIGHTS, IT HAS LIMITATIONS:

- ASSUMPTION OF PERFECT INFORMATION: IN REALITY, FIRMS MAY LACK COMPLETE KNOWLEDGE OF RIVALS’ COSTS OR
STRATEGIES.

- SINGLE-FIRM LEADERSHIP: THE MODEL ASSUMES ONLY ONE LEADER; MARKETS WITH MULTIPLE POTENTIAL LEADERS ARE MORE
COMPLEX.

- STATIC ANALYSIS: REAL MARKETS
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