Lecture 1(ii)
Announcements

1.  HW1 due Tues 11:45 pm c.s.t 
at Aplia.  

2.  Should have found the reading assignments for this week on Moodle.   Textbook Ch 1,2 and Reading 1 (covering today)

3.  Large Lectures MWF 9:05&10:10 
Next Friday, we will have an experiment during class time.  Don’t come to class, stay home (or anywhere on campus) and log into Aplia.  
Other Lectures: Your instructor will announce time of experiment.

Lecture


1.  Auctions: A “Warm-Up” to Supply and Demand
(and a few experiments)

2: Wholesale Electricity Auctions in the United Kingdom

3.  Shifts in Demand and Changes in the Auction Price


1.  Auctions 

· An important form of market exchange 
· treasury bills
· cell phone spectra (recent auction for unused TV spectrum reallocated to cell phones raise $20 billion).
· And relatively easy to see how they work (so  good warm up)
· Let’s discuss a few types and and illustrate them with experiments.


·  Can be single-sided where just one side of the market submit bids
· Example just buyers submit?

· Example where just sellers submit?

·  Can be double-sided where both sides submit.  
· Experimental auctions next week one example.
· UK power auctions

· 
 Can be
· Pay-as-bid (if bidder wins, price is as bid)

· Uniform Price (bids determine who wins, but price is same for all winning bids.  More on this below)


Do a few experiments.  Illustrate:

1) that economists sometimes do research through experiments
2) get you ready for the experiments next week
3) get you ready for the way things work in “Econland” that is coming

Experiment I:  single-sided, sellers submit bids, sealed bid, pay as bid.

A buyer needs a book

· There are three sellers, i=1,2,3
· The buyer has a reserve price (won’t pay any more than this)
· w(i) is the wholesale price of  seller i (seller's cost)
· seller i submits price p(i) (sealed bid)
· sale goes to the lowest bidder at this bid (if below reserve price)
· If bidder i gets sale, has profit of
p(i) − w(i)

A word about currency...
This is a global perspectives class, so the currency is Euros.

Let’s ask Google the exchange rate
Auction outcome:
Buyer reservation price €80 
Seller costs: 
  w1 = €       w2 = €         w3 = €

Bids:


Winner is Bidder
Selling price is winner’s bid of

Profit to Bidder ___ is

Foreign exchange desk here today.
Better rates than at airport!

 A Tradeoff: What are the costs and benefits of submitting a low bid?










Experiment 2: 
	Role of competition Let’s set up a situation where bidders know each others’ costs)

Costs w1 = w2 = w3 = 


(i) Sale price with three bidders?





(ii) Sale price with one bidder?

Experiment 3: 
Role of Collusion
Set up similar to Ex. 2 with three bidders.
Are there three people in the class who are friends.  (Or maybe would like to be friends....)
2.  Electricity Auction in UK 



Independent System Operator

1.  Receives offers to sell from Suppliers

“I will sell 10 Megawatt hours for £25 from 11:00-11:30…”

2.  Sees forecast of demand

3.  Picks P, Q and Who

Rules: Sort bids by price, set price equal to last need to meet demand. Use uniform price auction format in this example.

Hourly Electricity Market:
Friday, 16:00 
Buyer: submits quantity demanded (Qd=6)

Sellers: submit bids
	Seller Name
	Sell Price for 1 MHd (£ per MWh

	S1
	30

	S2
	5

	S3
	50

	S4
	10

	S5
	20

	S6
	25

	S7
	5

	S8
	10

	S9
	50

	S10
	15



First task of ISO (Independent System Operator): Sort Bids (lowest to highest
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First task of ISO (Independent System Operator): Sort Bids (lowest to highest


	
	Rank
	Seller Name
	Sell Price
	In?

	
	1
	S2
	5
	x

	
	2
	S7
	5
	x

	
	3
	S4
	10
	x

	
	4
	S8
	10
	x

	
	5
	S10
	15
	x

	Qd =
	6
	S5
	20
	x

	
	7
	S6
	25
	

	
	8
	S1
	30
	

	
	9
	S3
	50
	

	
	10
	S9
	50
	






 Can Do it with a Graph:
P
£
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First task of ISO (Independent System Operator): Sort Bids (lowest to highest
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	6
	S5
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	S6
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Can Do it with a Graph:
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What happens to price throughout the day?

Suppose seller bids the same.
D16
P
£
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Megawatt Hours

	
Time 
	Demand
	Price

	4:00 (off-peak)
	2
	

	10:00
	4

	

	16:00 (peak)
	6

	


[image: ]


Big idea here: 
Price is high when demand is high.
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If extra time, let’s look what is happening in the electricity market in the UK right now,
https://www.bmreports.com/bmrs/?q=eds/main

and in California
http://www.caiso.com/Pages/TodaysOutlook.aspx
Electricity Demand in Great Britain by Time of Day (Sept 3, 2009)
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								System Supply Price																												Initial Trans System Demand Out Turn

				Date		Period		SSP		SBP		BD		PDC		NIV		ESCA		ESVA		SSVA		SPA		EBCA		EBVA		SBVA		BPA				ITSDO		INDO

		SSB		20090903		1		23.74		39.95621		F		A		142.718		0		0		0		0		0		0		0		0				28791		26175

		SSB		20090903		2		23.19		37.95931		F		A		30.7211		0		0		0		0		0		0		0		0				27875		24978

		SSB		20090903		3		21.62		38.36144		F		A		143.7475		0		0		0		0		0		0		0		0				27660		24487

		SSB		20090903		4		21.59		38.48316		F		A		148.483		0		0		0		0		0		0		0		0				27468		24284

		SSB		20090903		5		20.47		38.29607		F		A		91.4488		0		0		0		0		0		0		0		0				26860		23841

		SSB		20090903		6		20.36		27.25		F		A		0.4818		0		0		0		0		0		0		0		0				26404		23374

		SSB		20090903		7		16.78		28.87236		F		A		23.6012		0		0		0		0		0		0		0		0				26174		23097

		SSB		20090903		8		17.00265		17.00265		F		G		-45.4255		0		0		0		0		0		0		0		0				26001		22932

		SSB		20090903		9		19.4528		19.4528		F		G		-113.6917		0		0		0		0		0		0		0		0				26008		22956

		SSB		20090903		10		12.50638		16.82		F		F		-139.58		0		0		0		0		0		0		0		0				26138		22986

		SSB		20090903		11		10.7043		23.73		F		F		-177.5642		0		0		0		0		0		0		0		0				26839		23608

		SSB		20090903		12		17.13312		22.87		F		F		-104.8231		0		0		0		0		0		0		0		0				27720		24561

		SSB		20090903		13		28.3		39.37868		F		A		253.6618		0		0		0		0		0		0		241.023		0				29401		26648

		SSB		20090903		14		28.95		46.02778		F		A		386.2163		0		0		0		0		0		0		241.016		0				31496		28983

		SSB		20090903		15		29.67		36.81807		F		A		49.0293		0		0		0		0		0		0		246.925		0				34164		32625

		SSB		20090903		16		30.71		68.52488		F		A		293.641		0		0		0		0		0		0		241.276		0				36660		35062

		SSB		20090903		17		32.34		68.24392		F		A		374.1021		0		0		0		0		0		0		241.312		0.7				38363		36677

		SSB		20090903		18		32.77		70.85067		F		A		156.4754		0		0		0		0		0		0		243.581		2.69				39240		37553

		SSB		20090903		19		27.97157		35.63		F		F		-263.7296		0		0		0		0		0		0		0		3.63				39591		38456

		SSB		20090903		20		27.66696		36.45		F		F		-351.6988		0		0		0		0		0		0		0		8.89				39812		38683

		SSB		20090903		21		25.79067		36.51		F		F		-657.0657		0		0		0		0		0		0		0		11.4				39858		38872

		SSB		20090903		22		26.69587		36.48		F		F		-581.3297		0		0		0		0		0		0		0		13.89				40027		39108

		SSB		20090903		23		28.09545		37.69		F		F		-303.7237		0		0		0		0		0		0		232.113		16.73				40368		39450

		SSB		20090903		24		28.17979		37.77		F		F		-250.9815		0		0		0		0		0		0		200.193		18.51				40529		39609

		SSB		20090903		25		25.91528		38.02		F		F		-440.7016		0		0		0		0		0		0		0		20.3				40479		39559

		SSB		20090903		26		26.01541		37.86		F		F		-468.9675		0		0		0		0		0		0		0		14.85				40135		39285

		SSB		20090903		27		24.81915		37.87		F		F		-516.1553		0		0		0		0		0		0		0		9.62				39934		39013

		SSB		20090903		28		26.33311		37.3		F		F		-536.1178		0		0		0		0		0		0		0		2.92				39606		38690

		SSB		20090903		29		27.81691		37.23		F		F		-425.5382		0		0		0		0		0		0		244.124		0				39402		38487

		SSB		20090903		30		27.50168		37.27		F		F		-652.2816		0		0		0		0		0		0		211.853		0				39099		38183

		SSB		20090903		31		26.55095		37.29		F		F		-1004.2201		0		0		0		0		0		0		0		0				38850		37935

		SSB		20090903		32		27.47466		37.74		F		F		-702.8229		0		0		0		0		0		0		232.745		0				39155		38240

		SSB		20090903		33		28.0039		37.89		F		F		-448.0598		0		0		0		0		0		0		231.4		2.34				39708		38793

		SSB		20090903		34		28.07242		37.9		F		F		-368.316		0		0		0		0		0		0		201.105		6.77				40262		39347

		SSB		20090903		35		27.92618		37.64		F		F		-390.9034		0		0		0		0		0		0		0		9.27				40599		39684

		SSB		20090903		36		28.10175		36.42		F		F		-343.7194		0		0		0		0		0		0		201.174		6.44				39999		39084

		SSB		20090903		37		25.32938		36.16		F		F		-966.532		0		0		0		0		0		0		0		2.99				39307		38392

		SSB		20090903		38		26.46525		35.55		F		F		-1185.8791		0		0		0		0		0		0		207.495		1.45				38703		37786

		SSB		20090903		39		21.45194		34.26		F		F		-1621.6541		0		0		0		0		0		0		0		3.96				38313		37421

		SSB		20090903		40		26.41576		34.08		F		F		-945.2567		0		0		0		0		0		0		240.301		13.1				38674		37780

		SSB		20090903		41		28.20147		35.88		F		F		-434.1109		0		0		0		0		0		0		229.78		18.21				40163		39268

		SSB		20090903		42		27.52261		35.25		F		F		-738.4758		0		0		0		0		0		0		189.919		9.03				39533		38641

		SSB		20090903		43		26.17902		33.18		F		F		-690.6279		0		0		0		0		0		0		0		7.31				38253		37359

		SSB		20090903		44		24.5891		32.42		F		F		-725.3788		0		0		0		0		0		0		0		0				36264		35365

		SSB		20090903		45		20.79215		31.1		F		F		-837.3412		0		0		0		0		0		0		0		0				34402		33514

		SSB		20090903		46		11.06881		29.88		F		F		-699.2698		0		0		0		0		0		0		0		0				31858		31036

		SSB		20090903		47		6.74583		24.34		F		F		-881.1039		0		0		-31.868		0		0		0		0		0				30329		28717

		SSB		20090903		48		5.83777		19.91		F		F		-1098.939		0		0		0		0		0		0		0		0				28703		26814





Sheet2

		Period		System Sell Price by Time of Day (Sept 3, 2009)		Demand (MW) in Great Britain by Time of Day (Sept 3, 2009)

		1		23.74		28,791

		2		23.19		27,875

		3		21.62		27,660

		4		21.59		27,468

		5		20.47		26,860

		6		20.36		26,404

		7		16.78		26,174

		8		17.00		26,001

		9		19.45		26,008

		10		12.51		26,138

		11		10.70		26,839

		12		17.13		27,720

		13		28.30		29,401

		14		28.95		31,496

		15		29.67		34,164

		16		30.71		36,660

		17		32.34		38,363

		18		32.77		39,240

		19		27.97		39,591

		20		27.67		39,812

		21		25.79		39,858

		22		26.70		40,027

		23		28.10		40,368

		24		28.18		40,529

		25		25.92		40,479

		26		26.02		40,135

		27		24.82		39,934

		28		26.33		39,606

		29		27.82		39,402

		30		27.50		39,099

		31		26.55		38,850

		32		27.47		39,155

		33		28.00		39,708

		34		28.07		40,262

		35		27.93		40,599

		36		28.10		39,999

		37		25.33		39,307

		38		26.47		38,703

		39		21.45		38,313

		40		26.42		38,674

		41		28.20		40,163

		42		27.52		39,533

		43		26.18		38,253

		44		24.59		36,264

		45		20.79		34,402

		46		11.07		31,858

		47		6.75		30,329

		48		5.84		28,703
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Plot of Offered Prices (blue) and Demand (red)
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								System Supply Price																												Initial Trans System Demand Out Turn

				Date		Period		SSP		SBP		BD		PDC		NIV		ESCA		ESVA		SSVA		SPA		EBCA		EBVA		SBVA		BPA				ITSDO		INDO

		SSB		20090903		1		23.74		39.95621		F		A		142.718		0		0		0		0		0		0		0		0				28791		26175

		SSB		20090903		2		23.19		37.95931		F		A		30.7211		0		0		0		0		0		0		0		0				27875		24978

		SSB		20090903		3		21.62		38.36144		F		A		143.7475		0		0		0		0		0		0		0		0				27660		24487

		SSB		20090903		4		21.59		38.48316		F		A		148.483		0		0		0		0		0		0		0		0				27468		24284

		SSB		20090903		5		20.47		38.29607		F		A		91.4488		0		0		0		0		0		0		0		0				26860		23841

		SSB		20090903		6		20.36		27.25		F		A		0.4818		0		0		0		0		0		0		0		0				26404		23374

		SSB		20090903		7		16.78		28.87236		F		A		23.6012		0		0		0		0		0		0		0		0				26174		23097

		SSB		20090903		8		17.00265		17.00265		F		G		-45.4255		0		0		0		0		0		0		0		0				26001		22932

		SSB		20090903		9		19.4528		19.4528		F		G		-113.6917		0		0		0		0		0		0		0		0				26008		22956

		SSB		20090903		10		12.50638		16.82		F		F		-139.58		0		0		0		0		0		0		0		0				26138		22986

		SSB		20090903		11		10.7043		23.73		F		F		-177.5642		0		0		0		0		0		0		0		0				26839		23608

		SSB		20090903		12		17.13312		22.87		F		F		-104.8231		0		0		0		0		0		0		0		0				27720		24561

		SSB		20090903		13		28.3		39.37868		F		A		253.6618		0		0		0		0		0		0		241.023		0				29401		26648

		SSB		20090903		14		28.95		46.02778		F		A		386.2163		0		0		0		0		0		0		241.016		0				31496		28983

		SSB		20090903		15		29.67		36.81807		F		A		49.0293		0		0		0		0		0		0		246.925		0				34164		32625

		SSB		20090903		16		30.71		68.52488		F		A		293.641		0		0		0		0		0		0		241.276		0				36660		35062

		SSB		20090903		17		32.34		68.24392		F		A		374.1021		0		0		0		0		0		0		241.312		0.7				38363		36677

		SSB		20090903		18		32.77		70.85067		F		A		156.4754		0		0		0		0		0		0		243.581		2.69				39240		37553

		SSB		20090903		19		27.97157		35.63		F		F		-263.7296		0		0		0		0		0		0		0		3.63				39591		38456

		SSB		20090903		20		27.66696		36.45		F		F		-351.6988		0		0		0		0		0		0		0		8.89				39812		38683

		SSB		20090903		21		25.79067		36.51		F		F		-657.0657		0		0		0		0		0		0		0		11.4				39858		38872

		SSB		20090903		22		26.69587		36.48		F		F		-581.3297		0		0		0		0		0		0		0		13.89				40027		39108

		SSB		20090903		23		28.09545		37.69		F		F		-303.7237		0		0		0		0		0		0		232.113		16.73				40368		39450

		SSB		20090903		24		28.17979		37.77		F		F		-250.9815		0		0		0		0		0		0		200.193		18.51				40529		39609

		SSB		20090903		25		25.91528		38.02		F		F		-440.7016		0		0		0		0		0		0		0		20.3				40479		39559

		SSB		20090903		26		26.01541		37.86		F		F		-468.9675		0		0		0		0		0		0		0		14.85				40135		39285

		SSB		20090903		27		24.81915		37.87		F		F		-516.1553		0		0		0		0		0		0		0		9.62				39934		39013

		SSB		20090903		28		26.33311		37.3		F		F		-536.1178		0		0		0		0		0		0		0		2.92				39606		38690

		SSB		20090903		29		27.81691		37.23		F		F		-425.5382		0		0		0		0		0		0		244.124		0				39402		38487

		SSB		20090903		30		27.50168		37.27		F		F		-652.2816		0		0		0		0		0		0		211.853		0				39099		38183

		SSB		20090903		31		26.55095		37.29		F		F		-1004.2201		0		0		0		0		0		0		0		0				38850		37935

		SSB		20090903		32		27.47466		37.74		F		F		-702.8229		0		0		0		0		0		0		232.745		0				39155		38240

		SSB		20090903		33		28.0039		37.89		F		F		-448.0598		0		0		0		0		0		0		231.4		2.34				39708		38793

		SSB		20090903		34		28.07242		37.9		F		F		-368.316		0		0		0		0		0		0		201.105		6.77				40262		39347

		SSB		20090903		35		27.92618		37.64		F		F		-390.9034		0		0		0		0		0		0		0		9.27				40599		39684

		SSB		20090903		36		28.10175		36.42		F		F		-343.7194		0		0		0		0		0		0		201.174		6.44				39999		39084

		SSB		20090903		37		25.32938		36.16		F		F		-966.532		0		0		0		0		0		0		0		2.99				39307		38392

		SSB		20090903		38		26.46525		35.55		F		F		-1185.8791		0		0		0		0		0		0		207.495		1.45				38703		37786

		SSB		20090903		39		21.45194		34.26		F		F		-1621.6541		0		0		0		0		0		0		0		3.96				38313		37421

		SSB		20090903		40		26.41576		34.08		F		F		-945.2567		0		0		0		0		0		0		240.301		13.1				38674		37780

		SSB		20090903		41		28.20147		35.88		F		F		-434.1109		0		0		0		0		0		0		229.78		18.21				40163		39268

		SSB		20090903		42		27.52261		35.25		F		F		-738.4758		0		0		0		0		0		0		189.919		9.03				39533		38641

		SSB		20090903		43		26.17902		33.18		F		F		-690.6279		0		0		0		0		0		0		0		7.31				38253		37359

		SSB		20090903		44		24.5891		32.42		F		F		-725.3788		0		0		0		0		0		0		0		0				36264		35365

		SSB		20090903		45		20.79215		31.1		F		F		-837.3412		0		0		0		0		0		0		0		0				34402		33514

		SSB		20090903		46		11.06881		29.88		F		F		-699.2698		0		0		0		0		0		0		0		0				31858		31036

		SSB		20090903		47		6.74583		24.34		F		F		-881.1039		0		0		-31.868		0		0		0		0		0				30329		28717

		SSB		20090903		48		5.83777		19.91		F		F		-1098.939		0		0		0		0		0		0		0		0				28703		26814





Sheet2

		Period		System Sell Price by Time of Day (Sept 3, 2009)		Demand (MW) in Great Britain by Time of Day (Sept 3, 2009)

		1		23.74		28,791

		2		23.19		27,875

		3		21.62		27,660

		4		21.59		27,468

		5		20.47		26,860

		6		20.36		26,404

		7		16.78		26,174

		8		17.00		26,001

		9		19.45		26,008

		10		12.51		26,138

		11		10.70		26,839

		12		17.13		27,720

		13		28.30		29,401

		14		28.95		31,496

		15		29.67		34,164

		16		30.71		36,660

		17		32.34		38,363

		18		32.77		39,240

		19		27.97		39,591

		20		27.67		39,812

		21		25.79		39,858

		22		26.70		40,027

		23		28.10		40,368

		24		28.18		40,529

		25		25.92		40,479

		26		26.02		40,135

		27		24.82		39,934

		28		26.33		39,606

		29		27.82		39,402

		30		27.50		39,099

		31		26.55		38,850

		32		27.47		39,155

		33		28.00		39,708

		34		28.07		40,262

		35		27.93		40,599

		36		28.10		39,999

		37		25.33		39,307

		38		26.47		38,703

		39		21.45		38,313

		40		26.42		38,674

		41		28.20		40,163

		42		27.52		39,533

		43		26.18		38,253

		44		24.59		36,264

		45		20.79		34,402

		46		11.07		31,858

		47		6.75		30,329

		48		5.84		28,703
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