
Instructor: Prof. William Branch
TA: Hao‑Che Hsu ECON 20A: Basic Economics I 2019 Winter Quarter

Handout 7

1 Announcements
1. Register ProctorU.

2. Fill out the invitation form on the website.
3. 16 days left to make a post on sectionʹs Tumblr page!

2 Revenue Analysis
• Total Revenue (TR) = P · Q

• Average Revenue (AR) =
TR
Q

• Marginal Revenue (MR) =
∂TR
∂Q

=
change in TR
change in Q

• Total Cost (TC) = Variable Cost (VC) + Fixed Cost (FC)

3 Perfect Competition
• Characteristics of markets: Perfect Competition, Oligopoly, and Monopoly.

• Price and output determination:

– A large number of sellers and buyers.
– Each seller sells a very small amount of the total market output.
– Sellers have no control on price =⇒ Price takers (no price wars).
– Sellers face a horizontal demand curve (perfectly elastic demand).
– All goods are homogeneous (identical).
– Firms can freely enter or exit the market.

4 Extensive Analysis
• Competing inside and outside options =⇒ Should we enter the market or stay out?

• Consider the fixed cost (sunk cost), opportunity cost.

5 Intensive Analysis
• Constrained optimization and the “Bang per Buck”principle =⇒Nowwe are in the market, how much

should we produce?

• P = MR = AR
• Profit maximization criterion: MR =MC (MC curve is the firmʹs supply curve)

• Firmʹs profit maximization decision in competitive market: P = MC
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6 Short Run Analysis
1. Considered over a short time period.

2. Variable cost (VC): costs that vary with the quantity of output.

3. Sunk cost (irrelevant to decisions making):

• A cost that has already been committed and cannot be recovered.
• Fixed cost (FC) is a sunk cost.

4. P > AVC: a firm enters the market and maximizes profit by producing the quantity at MR = MC = P.
From the determined outplut level, the (market) price is decided by the demand curve.

5. P < AVC: a firm will shut down (stop producing temporarily but still need to pay fixed cost). (proof)

6. Short run supply curve: the portion of MC curve that is above AVC curve.

7. In short run, market supply curve is upward slopping (horizontal summation of individual firmʹs sup‑
ply curve).

8. Possible to make a profit.

9. In the short run, entry is not possible, and an increase in demand increases firmsʹ profits.

7 Long Run Analysis
1. Considered over a long time period (no fixed cost).

2. The long run ATC curve (LATC) is the envelope (minimum) of all short run ATC curves (SATC).

3. P > LATC: a firm enters the market.
4. P < LATC: a firm exits the market (does not have to pay any cost, neither fixed or variable cost).

5. Long run supply curve: the portion of LMC curve that is above LATC curve.

6. Produce at price P = LMC = minimum SATC = minimum LATC.

7. Long run zero profit condition (in equilibrium).

8. Market supply curve is horizontal with price P =min{LATC} (minimum of long run average cost), only
when the following assumptions are ALL satisfied:

(a) All firms have identical costs.
(b) Costs do not change as other firms enter or exit the market.
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8 Externality
There are four curves in the demand‑supply graph. When there is NO externality: PC = SC, PB = SB.

Demand curve (D)
or Private Benefit curve (PB)
= Social Benefit curve (SB)

Supply curve (S)
or Private Cost curve (PC)
= Social Cost curve (SC)

P

Q

• Tax: shifts (private) supply (cost) curve.

• Subsidy: shifts (private) demand (benefit) curve.

• Negative externality: shifts social supply (cost) curve.

• Positive externality: shifts social demand (benefit) curve.

when there is positive externality
and a tax imposed

Q

P

when there is negative externality
and no subsidy

Q

P

D = PB

SB’

S = PC = SC

S’ = SC’

S = PC

SC’

D = PB = SB
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(P ⇤
old, Q

⇤
old)

<latexit sha1_base64="4heoOrMcRLnKPceFmpgoL2nCCsw=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0WoIiURQZdFNy5bsA9oY5hMJu3QyYOZG7GE/IIbf8WNC0XcunPn3zh9LLT1wIXDOfdy7z1eIrgCy/o2CkvLK6trxfXSxubW9o65u9dScSopa9JYxLLjEcUEj1gTOAjWSSQjoSdY2xtej/32PZOKx9EtjBLmhKQf8YBTAlpyzUql7mY9YA+QxcLP87vsJD/FjQXt2DXLVtWaAC8Se0bKaIa6a371/JimIYuACqJU17YScDIigVPB8lIvVSwhdEj6rKtpREKmnGzyUY6PtOLjIJa6IsAT9fdERkKlRqGnO0MCAzXvjcX/vG4KwaWT8ShJgUV0uihIBYYYj+PBPpeMghhpQqjk+lZMB0QSCjrEkg7Bnn95kbTOqrZVtRvn5drVLI4iOkCHqIJsdIFq6AbVURNR9Iie0St6M56MF+Pd+Ji2FozZzD76A+PzBynGndc=</latexit><latexit sha1_base64="4heoOrMcRLnKPceFmpgoL2nCCsw=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0WoIiURQZdFNy5bsA9oY5hMJu3QyYOZG7GE/IIbf8WNC0XcunPn3zh9LLT1wIXDOfdy7z1eIrgCy/o2CkvLK6trxfXSxubW9o65u9dScSopa9JYxLLjEcUEj1gTOAjWSSQjoSdY2xtej/32PZOKx9EtjBLmhKQf8YBTAlpyzUql7mY9YA+QxcLP87vsJD/FjQXt2DXLVtWaAC8Se0bKaIa6a371/JimIYuACqJU17YScDIigVPB8lIvVSwhdEj6rKtpREKmnGzyUY6PtOLjIJa6IsAT9fdERkKlRqGnO0MCAzXvjcX/vG4KwaWT8ShJgUV0uihIBYYYj+PBPpeMghhpQqjk+lZMB0QSCjrEkg7Bnn95kbTOqrZVtRvn5drVLI4iOkCHqIJsdIFq6AbVURNR9Iie0St6M56MF+Pd+Ji2FozZzD76A+PzBynGndc=</latexit><latexit sha1_base64="4heoOrMcRLnKPceFmpgoL2nCCsw=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0WoIiURQZdFNy5bsA9oY5hMJu3QyYOZG7GE/IIbf8WNC0XcunPn3zh9LLT1wIXDOfdy7z1eIrgCy/o2CkvLK6trxfXSxubW9o65u9dScSopa9JYxLLjEcUEj1gTOAjWSSQjoSdY2xtej/32PZOKx9EtjBLmhKQf8YBTAlpyzUql7mY9YA+QxcLP87vsJD/FjQXt2DXLVtWaAC8Se0bKaIa6a371/JimIYuACqJU17YScDIigVPB8lIvVSwhdEj6rKtpREKmnGzyUY6PtOLjIJa6IsAT9fdERkKlRqGnO0MCAzXvjcX/vG4KwaWT8ShJgUV0uihIBYYYj+PBPpeMghhpQqjk+lZMB0QSCjrEkg7Bnn95kbTOqrZVtRvn5drVLI4iOkCHqIJsdIFq6AbVURNR9Iie0St6M56MF+Pd+Ji2FozZzD76A+PzBynGndc=</latexit><latexit sha1_base64="4heoOrMcRLnKPceFmpgoL2nCCsw=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0WoIiURQZdFNy5bsA9oY5hMJu3QyYOZG7GE/IIbf8WNC0XcunPn3zh9LLT1wIXDOfdy7z1eIrgCy/o2CkvLK6trxfXSxubW9o65u9dScSopa9JYxLLjEcUEj1gTOAjWSSQjoSdY2xtej/32PZOKx9EtjBLmhKQf8YBTAlpyzUql7mY9YA+QxcLP87vsJD/FjQXt2DXLVtWaAC8Se0bKaIa6a371/JimIYuACqJU17YScDIigVPB8lIvVSwhdEj6rKtpREKmnGzyUY6PtOLjIJa6IsAT9fdERkKlRqGnO0MCAzXvjcX/vG4KwaWT8ShJgUV0uihIBYYYj+PBPpeMghhpQqjk+lZMB0QSCjrEkg7Bnn95kbTOqrZVtRvn5drVLI4iOkCHqIJsdIFq6AbVURNR9Iie0St6M56MF+Pd+Ji2FozZzD76A+PzBynGndc=</latexit>

(P ⇤
new, Q

⇤
new)<latexit sha1_base64="6hV5UR08shU6eM0AMMePKM7MjU8=">AAACEXicbVDLSgNBEJz1bXxFPXoZDEIUCbsi6DHoxWME84BkXWYnHR2cnV1metWw7C948Ve8eFDEqzdv/o2Tx0GNBQ1FVTfdXWEihUHX/XKmpmdm5+YXFgtLyyura8X1jYaJU82hzmMZ61bIDEihoI4CJbQSDSwKJTTDm9OB37wFbUSsLrCfgB+xKyV6gjO0UlAsl2tB1kG4x0zBXZ5fZnv5Pj2f0HaDYsmtuEPQSeKNSYmMUQuKn51uzNMIFHLJjGl7boJ+xjQKLiEvdFIDCeM37AralioWgfGz4Uc53bFKl/ZibUshHao/JzIWGdOPQtsZMbw2f72B+J/XTrF37GdCJSmC4qNFvVRSjOkgHtoVGjjKviWMa2FvpfyaacbRhliwIXh/X54kjYOK51a888NS9WQcxwLZItukTDxyRKrkjNRInXDyQJ7IC3l1Hp1n5815H7VOOeOZTfILzsc3TIKd7Q==</latexit><latexit sha1_base64="6hV5UR08shU6eM0AMMePKM7MjU8=">AAACEXicbVDLSgNBEJz1bXxFPXoZDEIUCbsi6DHoxWME84BkXWYnHR2cnV1metWw7C948Ve8eFDEqzdv/o2Tx0GNBQ1FVTfdXWEihUHX/XKmpmdm5+YXFgtLyyura8X1jYaJU82hzmMZ61bIDEihoI4CJbQSDSwKJTTDm9OB37wFbUSsLrCfgB+xKyV6gjO0UlAsl2tB1kG4x0zBXZ5fZnv5Pj2f0HaDYsmtuEPQSeKNSYmMUQuKn51uzNMIFHLJjGl7boJ+xjQKLiEvdFIDCeM37AralioWgfGz4Uc53bFKl/ZibUshHao/JzIWGdOPQtsZMbw2f72B+J/XTrF37GdCJSmC4qNFvVRSjOkgHtoVGjjKviWMa2FvpfyaacbRhliwIXh/X54kjYOK51a888NS9WQcxwLZItukTDxyRKrkjNRInXDyQJ7IC3l1Hp1n5815H7VOOeOZTfILzsc3TIKd7Q==</latexit><latexit sha1_base64="6hV5UR08shU6eM0AMMePKM7MjU8=">AAACEXicbVDLSgNBEJz1bXxFPXoZDEIUCbsi6DHoxWME84BkXWYnHR2cnV1metWw7C948Ve8eFDEqzdv/o2Tx0GNBQ1FVTfdXWEihUHX/XKmpmdm5+YXFgtLyyura8X1jYaJU82hzmMZ61bIDEihoI4CJbQSDSwKJTTDm9OB37wFbUSsLrCfgB+xKyV6gjO0UlAsl2tB1kG4x0zBXZ5fZnv5Pj2f0HaDYsmtuEPQSeKNSYmMUQuKn51uzNMIFHLJjGl7boJ+xjQKLiEvdFIDCeM37AralioWgfGz4Uc53bFKl/ZibUshHao/JzIWGdOPQtsZMbw2f72B+J/XTrF37GdCJSmC4qNFvVRSjOkgHtoVGjjKviWMa2FvpfyaacbRhliwIXh/X54kjYOK51a888NS9WQcxwLZItukTDxyRKrkjNRInXDyQJ7IC3l1Hp1n5815H7VOOeOZTfILzsc3TIKd7Q==</latexit><latexit sha1_base64="6hV5UR08shU6eM0AMMePKM7MjU8=">AAACEXicbVDLSgNBEJz1bXxFPXoZDEIUCbsi6DHoxWME84BkXWYnHR2cnV1metWw7C948Ve8eFDEqzdv/o2Tx0GNBQ1FVTfdXWEihUHX/XKmpmdm5+YXFgtLyyura8X1jYaJU82hzmMZ61bIDEihoI4CJbQSDSwKJTTDm9OB37wFbUSsLrCfgB+xKyV6gjO0UlAsl2tB1kG4x0zBXZ5fZnv5Pj2f0HaDYsmtuEPQSeKNSYmMUQuKn51uzNMIFHLJjGl7boJ+xjQKLiEvdFIDCeM37AralioWgfGz4Uc53bFKl/ZibUshHao/JzIWGdOPQtsZMbw2f72B+J/XTrF37GdCJSmC4qNFvVRSjOkgHtoVGjjKviWMa2FvpfyaacbRhliwIXh/X54kjYOK51a888NS9WQcxwLZItukTDxyRKrkjNRInXDyQJ7IC3l1Hp1n5815H7VOOeOZTfILzsc3TIKd7Q==</latexit> Q⇤

new < Q⇤⇤
<latexit sha1_base64="26RSbHg/8YNWotw5BhmyG4xcCMk=">AAACBHicbVA9SwNBEN3zM8avU0ubxSBIinAnghYWQRtLA0aFJB57m0myZG/v2J1Tw3GFjX/FxkIRW3+Enf/GTbzCrwfDPN6bYXdemEhh0PM+nKnpmdm5+dJCeXFpeWXVXVs/N3GqOTR5LGN9GTIDUihookAJl4kGFoUSLsLh8di/uAZtRKzOcJRAJ2J9JXqCM7RS4G42gqyNcIuZgps8v8qqOT2kDdureeBWvJo3Af1L/IJUSIHTwH1vd2OeRqCQS2ZMy/cS7GRMo+AS8nI7NZAwPmR9aFmqWASmk02OyOm2Vbq0F2tbCulE/b6RsciYURTayYjhwPz2xuJ/XivF3kEnEypJERT/eqiXSooxHSdCu0IDRzmyhHEt7F8pHzDNONrcyjYE//fJf8n5bs33an5jr1I/KuIokU2yRXaIT/ZJnZyQU9IknNyRB/JEnp1759F5cV6/RqecYmeD/IDz9gkjeJe7</latexit><latexit sha1_base64="26RSbHg/8YNWotw5BhmyG4xcCMk=">AAACBHicbVA9SwNBEN3zM8avU0ubxSBIinAnghYWQRtLA0aFJB57m0myZG/v2J1Tw3GFjX/FxkIRW3+Enf/GTbzCrwfDPN6bYXdemEhh0PM+nKnpmdm5+dJCeXFpeWXVXVs/N3GqOTR5LGN9GTIDUihookAJl4kGFoUSLsLh8di/uAZtRKzOcJRAJ2J9JXqCM7RS4G42gqyNcIuZgps8v8qqOT2kDdureeBWvJo3Af1L/IJUSIHTwH1vd2OeRqCQS2ZMy/cS7GRMo+AS8nI7NZAwPmR9aFmqWASmk02OyOm2Vbq0F2tbCulE/b6RsciYURTayYjhwPz2xuJ/XivF3kEnEypJERT/eqiXSooxHSdCu0IDRzmyhHEt7F8pHzDNONrcyjYE//fJf8n5bs33an5jr1I/KuIokU2yRXaIT/ZJnZyQU9IknNyRB/JEnp1759F5cV6/RqecYmeD/IDz9gkjeJe7</latexit><latexit sha1_base64="26RSbHg/8YNWotw5BhmyG4xcCMk=">AAACBHicbVA9SwNBEN3zM8avU0ubxSBIinAnghYWQRtLA0aFJB57m0myZG/v2J1Tw3GFjX/FxkIRW3+Enf/GTbzCrwfDPN6bYXdemEhh0PM+nKnpmdm5+dJCeXFpeWXVXVs/N3GqOTR5LGN9GTIDUihookAJl4kGFoUSLsLh8di/uAZtRKzOcJRAJ2J9JXqCM7RS4G42gqyNcIuZgps8v8qqOT2kDdureeBWvJo3Af1L/IJUSIHTwH1vd2OeRqCQS2ZMy/cS7GRMo+AS8nI7NZAwPmR9aFmqWASmk02OyOm2Vbq0F2tbCulE/b6RsciYURTayYjhwPz2xuJ/XivF3kEnEypJERT/eqiXSooxHSdCu0IDRzmyhHEt7F8pHzDNONrcyjYE//fJf8n5bs33an5jr1I/KuIokU2yRXaIT/ZJnZyQU9IknNyRB/JEnp1759F5cV6/RqecYmeD/IDz9gkjeJe7</latexit><latexit sha1_base64="26RSbHg/8YNWotw5BhmyG4xcCMk=">AAACBHicbVA9SwNBEN3zM8avU0ubxSBIinAnghYWQRtLA0aFJB57m0myZG/v2J1Tw3GFjX/FxkIRW3+Enf/GTbzCrwfDPN6bYXdemEhh0PM+nKnpmdm5+dJCeXFpeWXVXVs/N3GqOTR5LGN9GTIDUihookAJl4kGFoUSLsLh8di/uAZtRKzOcJRAJ2J9JXqCM7RS4G42gqyNcIuZgps8v8qqOT2kDdureeBWvJo3Af1L/IJUSIHTwH1vd2OeRqCQS2ZMy/cS7GRMo+AS8nI7NZAwPmR9aFmqWASmk02OyOm2Vbq0F2tbCulE/b6RsciYURTayYjhwPz2xuJ/XivF3kEnEypJERT/eqiXSooxHSdCu0IDRzmyhHEt7F8pHzDNONrcyjYE//fJf8n5bs33an5jr1I/KuIokU2yRXaIT/ZJnZyQU9IknNyRB/JEnp1759F5cV6/RqecYmeD/IDz9gkjeJe7</latexit>

under-production over-production
Q⇤ > Q⇤⇤

<latexit sha1_base64="EhuV1IPf71eXD570TcTGgiqYIAk=">AAAB9XicbVDLSsNAFL2pr1pfVZduBosgXZREBF1J0Y3LFuwD2rRMppN26GQSZiZKCfkPNy4Uceu/uPNvnLRZaOuByz2ccy9z53gRZ0rb9rdVWFvf2Nwqbpd2dvf2D8qHR20VxpLQFgl5KLseVpQzQVuaaU67kaQ48DjteNO7zO88UqlYKB70LKJugMeC+YxgbaRBc5BUU3SDsl5Nh+WKXbPnQKvEyUkFcjSG5a/+KCRxQIUmHCvVc+xIuwmWmhFO01I/VjTCZIrHtGeowAFVbjK/OkVnRhkhP5SmhEZz9fdGggOlZoFnJgOsJ2rZy8T/vF6s/Ws3YSKKNRVk8ZAfc6RDlEWARkxSovnMEEwkM7ciMsESE22CKpkQnOUvr5L2Rc2xa07zslK/zeMowgmcwjk4cAV1uIcGtICAhGd4hTfryXqx3q2PxWjByneO4Q+szx+tbpFQ</latexit><latexit sha1_base64="EhuV1IPf71eXD570TcTGgiqYIAk=">AAAB9XicbVDLSsNAFL2pr1pfVZduBosgXZREBF1J0Y3LFuwD2rRMppN26GQSZiZKCfkPNy4Uceu/uPNvnLRZaOuByz2ccy9z53gRZ0rb9rdVWFvf2Nwqbpd2dvf2D8qHR20VxpLQFgl5KLseVpQzQVuaaU67kaQ48DjteNO7zO88UqlYKB70LKJugMeC+YxgbaRBc5BUU3SDsl5Nh+WKXbPnQKvEyUkFcjSG5a/+KCRxQIUmHCvVc+xIuwmWmhFO01I/VjTCZIrHtGeowAFVbjK/OkVnRhkhP5SmhEZz9fdGggOlZoFnJgOsJ2rZy8T/vF6s/Ws3YSKKNRVk8ZAfc6RDlEWARkxSovnMEEwkM7ciMsESE22CKpkQnOUvr5L2Rc2xa07zslK/zeMowgmcwjk4cAV1uIcGtICAhGd4hTfryXqx3q2PxWjByneO4Q+szx+tbpFQ</latexit><latexit sha1_base64="EhuV1IPf71eXD570TcTGgiqYIAk=">AAAB9XicbVDLSsNAFL2pr1pfVZduBosgXZREBF1J0Y3LFuwD2rRMppN26GQSZiZKCfkPNy4Uceu/uPNvnLRZaOuByz2ccy9z53gRZ0rb9rdVWFvf2Nwqbpd2dvf2D8qHR20VxpLQFgl5KLseVpQzQVuaaU67kaQ48DjteNO7zO88UqlYKB70LKJugMeC+YxgbaRBc5BUU3SDsl5Nh+WKXbPnQKvEyUkFcjSG5a/+KCRxQIUmHCvVc+xIuwmWmhFO01I/VjTCZIrHtGeowAFVbjK/OkVnRhkhP5SmhEZz9fdGggOlZoFnJgOsJ2rZy8T/vF6s/Ws3YSKKNRVk8ZAfc6RDlEWARkxSovnMEEwkM7ciMsESE22CKpkQnOUvr5L2Rc2xa07zslK/zeMowgmcwjk4cAV1uIcGtICAhGd4hTfryXqx3q2PxWjByneO4Q+szx+tbpFQ</latexit><latexit sha1_base64="EhuV1IPf71eXD570TcTGgiqYIAk=">AAAB9XicbVDLSsNAFL2pr1pfVZduBosgXZREBF1J0Y3LFuwD2rRMppN26GQSZiZKCfkPNy4Uceu/uPNvnLRZaOuByz2ccy9z53gRZ0rb9rdVWFvf2Nwqbpd2dvf2D8qHR20VxpLQFgl5KLseVpQzQVuaaU67kaQ48DjteNO7zO88UqlYKB70LKJugMeC+YxgbaRBc5BUU3SDsl5Nh+WKXbPnQKvEyUkFcjSG5a/+KCRxQIUmHCvVc+xIuwmWmhFO01I/VjTCZIrHtGeowAFVbjK/OkVnRhkhP5SmhEZz9fdGggOlZoFnJgOsJ2rZy8T/vF6s/Ws3YSKKNRVk8ZAfc6RDlEWARkxSovnMEEwkM7ciMsESE22CKpkQnOUvr5L2Rc2xa07zslK/zeMowgmcwjk4cAV1uIcGtICAhGd4hTfryXqx3q2PxWjByneO4Q+szx+tbpFQ</latexit>

• Left figure: There is positive externality, so it will affect social benefit curve (SB). This will cause SB to
move away from the demand curve (PB). There is no subsidy so the PB will stay the same. However,
a tax will affect the supply curve. Hence, the private cost curve (supply) will shift leftwards.

• Right figure: The social benefit/cost curves will only respond to externalities. So a negative external‑
ity will cause the social cost curve (SC) to shift leftwards. Since there is no tax and no subsidy, the
demand curve (a.k.a.“demand” or “private benefit curve, PB”) and the supply curve (the “supply” or
“PC curve”) will remain unchange.

• Intersection of demand (private benefit) and supply (private cost): market equilibrium (P ∗, Q∗).

• Intersection of social benefit and social cost: social efficient (P ∗∗, Q∗∗).
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