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Why is the Internal Structure Important?
2

 City-Suburb Tensions: “We do not need the city” – a comment 
often made by suburban mayors – how economically integrated 
is the internal structure of  a metropolitan economy? 

 Inequality and Development: Most US cities characterized by 
significant degree of  inequality; in Chicago, a development 
organization, Chicago United, asked us to explore the impacts of  
development on the South side of  Chicago: are there spillovers 
on the rest if  the metropolitan economy?

 Multi-level Analysis: Fiscal federalism has promoted the idea 
of  devolution of  responsibility for the provision of  public goods 
to lower tiers of  government so people can “vote with their feet” 
– but is this always optimal at the metropolitan level?



The Modeling System I
3

 The Region Econometric Input-output Model [REIM] generates forecasts of  an 
economy on an annual basis, with the forecast horizon extending up to 25 years 
(currently to 2050). 

 The model is comprised of  two major components, an input-output module and an 
econometric module

 Chicago model is a system of  linear and nonlinear equations formulated to 
predict the behavior of  251 endogenous variables, and consists of  223 behavioral 
equations, 28 accounting identities, and 68 exogenous variables. 

 REIM identifies 45 industries and two government sectors. 
 For each industry, there are forecasts of  output, employment, and earnings.  
 Of  250 equations, only 47 relate to the linear input-output components. 
 Other variables depicted by the model are:

 gross regional product, personal consumption expenditures, investment, state and local 
government expenditures, exports, 

 labor force, unemployment rate, personal income, net migration, population (by cohort), 
and the consumer price index.  

 The input-output module was constructed from establishment-level data obtained from 
the U.S. Bureau of  the Census, but is endogenously updated each year



The Modeling System II
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The Modeling System III: Household Disaggregation
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Disaggregation:
Spatially
By income level
By age



Spatial Division of  Chicago
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Chicago Intra Metropolitan Flows

Goods and Services
Flows

Wages and salaries

Flows of  commuters and 
their incomes by zone

Household expenditures

Flows of  total 
expenditures by zone
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Incomeflows

		Income flows

		Residence		CA		DuPage		Kane		LakeIL		McHenry		Nchicago		NCook		Schicago		SCook		Wchicago		WCook		Will		Inflows

		CA		3,591		178		0		167		0		175		375		277		51		512		78		9		5,414

		DuPage		4,688		14,465		581		275		30		165		2,632		425		194		945		2,262		325		26,987

		Kane		415		1,370		4,479		105		141		27		698		24		4		128		159		27		7,578

		LakeIL		1,949		373		24		9,046		146		215		3,202		50		29		324		188		17		15,563

		McHenry		431		220		289		725		2,380		31		1,007		10		4		118		107		3		5,325

		Nchicago		11,383		246		73		339		0		3,483		2,922		426		5		1,653		765		95		21,389

		NCook		6,947		2,421		399		2,112		53		1,623		17,324		428		74		1,604		1,058		86		34,129

		Schicago		6,514		438		87		56		0		763		377		6,006		865		1,630		1,178		8		17,923

		SCook		2,881		502		0		38		0		74		191		1,219		5,735		269		1,473		647		13,030

		Wchicago		3,852		223		31		94		0		1,491		1,317		522		93		3,866		859		12		12,360

		WCook		4,842		1,628		62		264		10		378		1,038		1,115		533		1,164		7,033		34		18,101

		Will		569		1,601		61		54		0		45		134		220		1,230		113		645		3,848		8,521

		Grand Total		48,062		23,665		6,085		13,274		2,760		8,471		31,217		10,720		8,817		12,327		15,807		5,113		186,318

																				adjust income

				1		2		3		4								1		2		3		4										1		2		3		4

		CA		3591		964		683		176						1		3591		964		683		176		5414						1		4474		1200		851		219		6745

		DuPage		4688		1535		19553		1211						2		21749		19840		9287		796		51672				2005 level		2		27096		24719		11571		991		64377

		Kane		415		179		2230		4753						3		19358		9409		58564		4916		92247				232127		3		24117		11722		72962		6125		114927

		LakeIL		1949		589		3793		9232						4		3364		1306		10972		21344		36986				ratio 2005/1999		4		4191		1627		13669		26592		46079

		McHenry		431		159		1338		3396								48062		31518		79506		27232		186318				1.2458645971				59879		39268		99053		33927		232127

		Nchicago		11383		5562		3937		507

		NCook		6947		3655		20877		2650								1		2		3		4										1		2		3		4

		Schicago		6514		8399		2858		152						1		66.34%		17.80%		12.62%		3.25%		100.00%						1		66.34%		17.80%		12.62%		3.25%		100.00%

		SCook		2881		1562		7901		685						2		42.09%		38.40%		17.97%		1.54%		100.00%						2		42.09%		38.40%		17.97%		1.54%		100.00%

		Wchicago		3852		5879		2492		137						3		20.98%		10.20%		63.49%		5.33%		100.00%						3		20.98%		10.20%		63.49%		5.33%		100.00%

		WCook		4842		2657		10232		370						4		9.10%		3.53%		29.66%		57.71%		100.00%						4		9.10%		3.53%		29.66%		57.71%		100.00%

		Will		569		378		3611		3963

		Grand Total		48062		31518		79506		27232

																		1		2		3		4		Net income								1		2		3		4		Net income

																1		0		-20,785		-18,675		-3,189		-42,649						1		0		-25,896		-23,266		-3,973		-53,134

																2		20,785		0		-122		-510		20,154						2		25,896		0		-151		-635		25,109

																3		18,675		122		0		-6,055		12,741						3		23,266		151		0		-7,544		15,874

																4		3,189		510		6,055		0		9,754						4		3,973		635		7,544		0		12,152





ExpBalances

		

		Residence		CA		DuPage		Kane		LakeIL		McHenry		Nchicago		NCook		Schicago		SCook		Wchicago		WCook		Will		Grand Total

		CA		1362		48		0		8		0		133		119		30		31		483		102		0		2315

		DuPage		106		16290		242		16		3		15		671		38		51		44		491		44		18010

		Kane		6		497		5601		9		49		6		226		0		0		0		0		0		6395

		LakeIL		30		19		38		10107		56		39		1048		0		0		14		4		0		11354

		McHenry		6		6		370		251		3790		0		148		0		0		6		7		0		4584

		Nchicago		1561		88		0		88		0		6892		1289		320		0		1315		99		0		11652

		NCook		211		569		316		577		40		589		19979		12		90		227		139		11		22762

		Schicago		1362		129		50		0		0		179		90		13702		874		168		1877		48		18478

		SCook		227		28		0		0		0		46		30		250		11910		0		577		235		13303

		Wchicago		522		121		36		0		0		1362		264		511		0		9386		1355		0		13556

		WCook		213		1635		41		0		0		172		594		911		305		725		14381		23		19000

		Will		17		894		0		0		0		0		0		26		1310		2		26		5368		7643

		Grand Total		5624		20322		6694		11055		3939		9433		24458		15800		14571		12370		19059		5728		149054		0.6421243543

				1		2		3		4								1		2		3		4

		CA		1362		646		300		8						1		1,362		646		300		8		2315

		DuPage		106		97		17502		305						2		3,445		33,835		6,185		222		43687

		Kane		6		6		723		5659						3		758		3,029		67,741		1,548		73076

		LakeIL		30		52		1071		10201						4		59		93		4,185		25,640		29977

		McHenry		6		6		160		4412

		Nchicago		1561		8527		1476		88

		NCook		211		828		20778		944								1		2		3		4

		Schicago		1362		14048		2970		98						1		58.82%		27.91%		12.94%		0.33%		100.00%

		SCook		227		296		12545		235						2		7.89%		77.45%		14.16%		0.51%		100.00%

		Wchicago		522		11259		1740		36						3		1.04%		4.14%		92.70%		2.12%		100.00%

		WCook		213		1808		16916		64						4		0.20%		0.31%		13.96%		85.53%		100.00%

		Will		17		28		2230		5368

		Grand Total		5624		37603		78410		27417

																		1		2		3		4

																1		0		-2,799		-458		-51

																2		2,799		0		5,427		-93

																3		458		-3,156		0		-2,637

																4		51		-128		2,637		0

																Total Net		3,309		-6,084		7,606		-2,781
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shopnumber

		

		Residence		CA		DuPage		Kane		LakeIL		McHenry		Nchicago		NCook		Schicago		SCook		Wchicago		WCook		Will		Grand Total

		CA		0.009137232		0.0003189859		0		0.0000512105		0		0.0008935659		0.0007996964		0.0002018278		0.0002048418		0.0032395129		0.0006873795		0		0.0155342526

		DuPage		0.0007138218		0.1092857893		0.0016210103		0.0001070972		0.0000208866		0.000099134		0.0044997882		0.0002550662		0.0003428705		0.0002951063		0.0032943467		0.000296675		0.1208315922

		Kane		0.0000399546		0.0033337642		0.0375801846		0.0000585462		0.0003296483		0.0000424654		0.0015191472		0		0		0		0		0		0.0429037106

		LakeIL		0.0002016538		0.0001278145		0.0002546628		0.0678098363		0.0003727611		0.0002591641		0.0070300543		0		0		0.0000911858		0.0000277292		0		0.0761748619

		McHenry		0.0000402692		0.0000376845		0.0024854177		0.0016830837		0.0254285052		0		0.0009918782		0		0		0.0000434664		0.0000457174		0		0.0307560223

		Nchicago		0.0104749028		0.0005900233		0		0.0005900233		0		0.0462365694		0.0086489107		0.0021492391		0		0.0088215641		0.0006618016		0		0.0781730344

		NCook		0.0014165976		0.0038191754		0.0021202563		0.0038710328		0.0002715255		0.0039546283		0.1340399488		0.0000779088		0.0006045901		0.0015250094		0.0009354536		0.000071858		0.1527079845

		Schicago		0.0091404948		0.0008632121		0.0003358884		0		0		0.0012003158		0.0006065423		0.0919258305		0.0058607338		0.0011245022		0.0125920846		0.0003195885		0.1239691931

		SCook		0.0015256284		0.0001846475		0		0		0		0.000306705		0.0001982631		0.0016781868		0.079906316		0		0.0038728211		0.0015769165		0.0892494843

		Wchicago		0.0034998099		0.0008118174		0.0002406986		0		0		0.0091361454		0.0017684862		0.0034296168		0		0.0629724775		0.009090514		0		0.0909495658

		WCook		0.0014282269		0.0109699429		0.0002748522		0		0		0.0011548774		0.0039870648		0.0061117027		0.0020477471		0.0048620623		0.0964811755		0.000154986		0.1274726377

		Will		0.0001122965		0.0059990834		0		0		0		0		0		0.0001732381		0.0087895079		0.0000164244		0.0001752849		0.0360118256		0.0512776606

		Grand Total		0.0377308882		0.1363419406		0.044912971		0.0741708299		0.0264233267		0.0632835707		0.1640897804		0.1060026167		0.0977566072		0.0829913111		0.127864308		0.0384318495		1

		Residence		CA		DuPage		Kane		LakeIL		McHenry		Nchicago		NCook		Schicago		SCook		Wchicago		WCook		Will		Grand Total				Residence		1		2		3		4

		CA		1362		48		0		8		0		133		119		30		31		483		102		0		2315				1		1362.000		300.000		8.000		646.000		2317

		DuPage		106		16290		242		16		3		15		671		38		51		44		491		44		18010				2		757.000		67740.000		1548.000		3029.000		73076

		Kane		6		497		5601		9		49		6		226		0		0		0		0		0		6395				3		59.000		4185.000		25639.000		93.000		29979

		LakeIL		30		19		38		10107		56		39		1048		0		0		14		4		0		11354				4		3445.000		6186.000		222.000		33835.000		43692

		McHenry		6		6		370		251		3790		0		148		0		0		6		7		0		4584

		Nchicago		1561		88		0		88		0		6892		1289		320		0		1315		99		0		11652

		NCook		211		569		316		577		40		589		19979		12		90		227		139		11		22762

		Schicago		1362		129		50		0		0		179		90		13702		874		168		1877		48		18478

		SCook		227		28		0		0		0		46		30		250		11910		0		577		235		13303				Residence		1		2		3		4

		Wchicago		522		121		36		0		0		1362		264		511		0		9386		1355		0		13556				1		0.588		0.129		0.003		0.279		1.000

		WCook		213		1635		41		0		0		172		594		911		305		725		14381		23		19000				2		0.010		0.927		0.021		0.041		1.000

		Will		17		894		0		0		0		0		0		26		1310		2		26		5368		7643				3		0.002		0.140		0.855		0.003		1.000

		Grand Total		5624		20322		6694		11055		3939		9433		24458		15800		14571		12370		19059		5728		149054				4		0.079		0.142		0.005		0.774		1.000

		Residence		CA		DuPage		Kane		LakeIL		McHenry		Nchicago		NCook		SCook		Wchicago		WCook		Will		Grand Total

		Schicago		1362		129		50		0		0		179		90		874		168		1877		48		18478

																																														Coefficients

				28.53%		2.69%		1.05%		0.00%		0.00%		3.75%		1.89%		18.29%		3.51%		39.30%		1.00%								Residence		1		2		3		4						Residence		1		2		3		4

																																1		0.588		0.010		0.002		0.079						1		0.588		0.002		0.079		0.010		$2,315.00

		Residence		CA		DuPage		Kane		LakeIL		McHenry		Nchicago		NCook		Schicago		SCook		Wchicago		WCook		Will		Grand Total				2		0.129		0.927		0.140		0.142						2		0.003		0.855		0.005		0.021		$43,686.62

		CA		58.82%		2.05%		0.00%		0.33%		0.00%		5.75%		5.15%		1.30%		1.32%		20.85%		4.42%		0.00%		100.00%				3		0.003		0.021		0.855		0.005						3		0.279		0.003		0.774		0.041		$73,075.66

		DuPage		0.59%		90.44%		1.34%		0.09%		0.02%		0.08%		3.72%		0.21%		0.28%		0.24%		2.73%		0.25%		100.00%				4		0.279		0.041		0.003		0.774						4		0.129		0.140		0.142		0.927		$29,976.67

		Kane		0.09%		7.77%		87.59%		0.14%		0.77%		0.10%		3.54%		0.00%		0.00%		0.00%		0.00%		0.00%		100.00%						1		1		1		1																$149,053.95

		LakeIL		0.26%		0.17%		0.33%		89.02%		0.49%		0.34%		9.23%		0.00%		0.00%		0.12%		0.04%		0.00%		100.00%

		McHenry		0.13%		0.12%		8.08%		5.47%		82.68%		0.00%		3.22%		0.00%		0.00%		0.14%		0.15%		0.00%		100.00%																		Flows

		Nchicago		13.40%		0.75%		0.00%		0.75%		0.00%		59.15%		11.06%		2.75%		0.00%		11.28%		0.85%		0.00%		100.00%																		Residence		1		2		3		4

		NCook		0.93%		2.50%		1.39%		2.53%		0.18%		2.59%		87.78%		0.05%		0.40%		1.00%		0.61%		0.05%		100.00%																		1		1361.945		646.137		299.734		7.633		2315.449

		Schicago		7.37%		0.70%		0.27%		0.00%		0.00%		0.97%		0.49%		74.15%		4.73%		0.91%		10.16%		0.26%		100.00%																		2		3445.423		33834.791		6184.882		221.524		43686.621

		SCook		1.71%		0.21%		0.00%		0.00%		0.00%		0.34%		0.22%		1.88%		89.53%		0.00%		4.34%		1.77%		100.00%																		3		757.834		3028.843		67740.744		1548.242		73075.663

		Wchicago		3.85%		0.89%		0.26%		0.00%		0.00%		10.05%		1.94%		3.77%		0.00%		69.24%		10.00%		0.00%		100.00%																		4		58.753		93.300		4185.100		25639.514		29976.667

		WCook		1.12%		8.61%		0.22%		0.00%		0.00%		0.91%		3.13%		4.79%		1.61%		3.81%		75.69%		0.12%		100.00%																				5623.955		37603.071		78410.460		27416.914

		Will		0.22%		11.70%		0.00%		0.00%		0.00%		0.00%		0.00%		0.34%		17.14%		0.03%		0.34%		70.23%		100.00%																		Trade Balance

		Grand Total		3.77%		13.63%		4.49%		7.42%		2.64%		6.33%		16.41%		10.60%		9.78%		8.30%		12.79%		3.84%		100.00%																		Residence		1		2		3		4

																																														1		0.000		-2799.286		-458.099		-51.120

		Residence		CA		DuPage		Kane		LakeIL		McHenry		Nchicago		NCook		Schicago		SCook		Wchicago		WCook		Will		Grand Total																		2		2799.286		0.000		-3156.039		128.225

		CA		0.588		0.006		0.001		0.003		0.001		0.134		0.009		0.074		0.017		0.038		0.011		0.002		0.885																		3		458.099		3156.039		0.000		-2636.857

		DuPage		0.021		0.904		0.078		0.002		0.001		0.008		0.025		0.007		0.002		0.009		0.086		0.117		1.259																		4		51.120		-128.225		2636.857		0.000

		Kane		0.000		0.013		0.876		0.003		0.081		0.000		0.014		0.003		0.000		0.003		0.002		0.000		0.995																		Net		3308.506		228.528		-977.281		-2559.753

		LakeIL		0.003		0.001		0.001		0.890		0.055		0.008		0.025		0.000		0.000		0.000		0.000		0.000		0.983

		McHenry		0.000		0.000		0.008		0.005		0.827		0.000		0.002		0.000		0.000		0.000		0.000		0.000		0.841

		Nchicago		0.058		0.001		0.001		0.003		0.000		0.591		0.026		0.010		0.003		0.100		0.009		0.000		0.803

		NCook		0.051		0.037		0.035		0.092		0.032		0.111		0.878		0.005		0.002		0.019		0.031		0.000		1.295

		Schicago		0.013		0.002		0.000		0.000		0.000		0.027		0.001		0.742		0.019		0.038		0.048		0.003		0.892

		SCook		0.013		0.003		0.000		0.000		0.000		0.000		0.004		0.047		0.895		0.000		0.016		0.171		1.150

		Wchicago		0.209		0.002		0.000		0.001		0.001		0.113		0.010		0.009		0.000		0.692		0.038		0.000		1.076

		WCook		0.044		0.027		0.000		0.000		0.001		0.008		0.006		0.102		0.043		0.100		0.757		0.003		1.093

		Will		0.000		0.002		0.000		0.000		0.000		0.000		0.000		0.003		0.018		0.000		0.001		0.702		0.727

		Grand Total		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000





VA

		Residence		CA		DuPage		Kane		LakeIL		McHenry		Nchicago		NCook		Schicago		SCook		Wchicago		WCook		Will		Grand Total						1		2		3		4								1		2		3		4

		CA		0.0193		0.0010		0.0000		0.0009		0.0000		0.0009		0.0020		0.0015		0.0003		0.0027		0.0004		0.0000		0.0291				1		0.019		0.004		0.001		0.005		0.029				1		0.019		0.001		0.005		0.004		0.029

		DuPage		0.0252		0.0776		0.0031		0.0015		0.0002		0.0009		0.0141		0.0023		0.0010		0.0051		0.0121		0.0017		0.1448				2		0.104		0.314		0.026		0.050		0.495				2		0.018		0.115		0.007		0.059		0.199

		Kane		0.0022		0.0074		0.0240		0.0006		0.0008		0.0001		0.0037		0.0001		0.0000		0.0007		0.0009		0.0001		0.0407				3		0.018		0.059		0.115		0.007		0.199				3		0.117		0.004		0.107		0.050		0.277

		LakeIL		0.0105		0.0020		0.0001		0.0485		0.0008		0.0012		0.0172		0.0003		0.0002		0.0017		0.0010		0.0001		0.0835				4		0.117		0.050		0.004		0.107		0.277				4		0.104		0.026		0.050		0.314		0.495

		McHenry		0.0023		0.0012		0.0015		0.0039		0.0128		0.0002		0.0054		0.0001		0.0000		0.0006		0.0006		0.0000		0.0286						0.258		0.427		0.146		0.169		1.000						0.258		0.146		0.169		0.427		1.000

		Nchicago		0.0611		0.0013		0.0004		0.0018		0.0000		0.0187		0.0157		0.0023		0.0000		0.0089		0.0041		0.0005		0.1148

		NCook		0.0373		0.0130		0.0021		0.0113		0.0003		0.0087		0.0930		0.0023		0.0004		0.0086		0.0057		0.0005		0.1832

		Schicago		0.0350		0.0024		0.0005		0.0003		0.0000		0.0041		0.0020		0.0322		0.0046		0.0087		0.0063		0.0000		0.0962

		SCook		0.0155		0.0027		0.0000		0.0002		0.0000		0.0004		0.0010		0.0065		0.0308		0.0014		0.0079		0.0035		0.0699

		Wchicago		0.0207		0.0012		0.0002		0.0005		0.0000		0.0080		0.0071		0.0028		0.0005		0.0208		0.0046		0.0001		0.0663

		WCook		0.0260		0.0087		0.0003		0.0014		0.0001		0.0020		0.0056		0.0060		0.0029		0.0062		0.0377		0.0002		0.0972

		Will		0.0031		0.0086		0.0003		0.0003		0.0000		0.0002		0.0007		0.0012		0.0066		0.0006		0.0035		0.0207		0.0457

		Grand Total		0.2580		0.1270		0.0327		0.0712		0.0148		0.0455		0.1675		0.0575		0.0473		0.0662		0.0848		0.0274		1.0000

																																Value Added		0.347

		Value Added		0.347																												total input coef.		0.3060365443		0.6120730887

		total input coef.		0.3060365443		0.6120730887

				Central Area		Dupage		Kane		Lake		McHenry		North Chicago		North Cook		South Chicago		South Cook		West Chicago		West Cook		Will								1		2		3		4								1		2		3		4

		Central Area		0.2302		0.0114		0.0000		0.0107		0.0000		0.0112		0.0241		0.0177		0.0033		0.0328		0.0050		0.0006		0.3470				1		0.231		0.044		0.011		0.061						1		0.231		0.011		0.061		0.044

		Dupage		0.0603		0.1860		0.0075		0.0035		0.0004		0.0021		0.0338		0.0055		0.0025		0.0122		0.0291		0.0042		0.3470				2		0.073		0.220		0.019		0.035						2		0.032		0.200		0.012		0.103

		Kane		0.0190		0.0627		0.2051		0.0048		0.0065		0.0012		0.0320		0.0011		0.0002		0.0059		0.0073		0.0012		0.3470				3		0.032		0.103		0.200		0.012						3		0.146		0.005		0.133		0.062

		Lake		0.0434		0.0083		0.0005		0.2017		0.0033		0.0048		0.0714		0.0011		0.0006		0.0072		0.0042		0.0004		0.3470				4		0.146		0.062		0.005		0.133						4		0.073		0.019		0.035		0.220

		McHenry		0.0281		0.0143		0.0188		0.0472		0.1551		0.0021		0.0656		0.0007		0.0002		0.0077		0.0070		0.0002		0.3470

		North Chicago		0.1847		0.0040		0.0012		0.0055		0.0000		0.0565		0.0474		0.0069		0.0001		0.0268		0.0124		0.0015		0.3470

		North Cook		0.0706		0.0246		0.0041		0.0215		0.0005		0.0165		0.1761		0.0043		0.0008		0.0163		0.0108		0.0009		0.3470

		South Chicago		0.1261		0.0085		0.0017		0.0011		0.0000		0.0148		0.0073		0.1163		0.0167		0.0316		0.0228		0.0002		0.3470

		South Cook		0.0767		0.0134		0.0000		0.0010		0.0000		0.0020		0.0051		0.0325		0.1527		0.0072		0.0392		0.0172		0.3470				VA		1		2		3		4						VA		1		2		3		4

		West Chicago		0.1081		0.0063		0.0009		0.0026		0.0000		0.0419		0.0370		0.0146		0.0026		0.1085		0.0241		0.0003		0.3470				1		0.231		0.073		0.032		0.146						1		0.231		0.032		0.146		0.073

		West Cook		0.0928		0.0312		0.0012		0.0051		0.0002		0.0073		0.0199		0.0214		0.0102		0.0223		0.1348		0.0007		0.3470				2		0.044		0.220		0.103		0.062						2		0.011		0.200		0.005		0.019

		Will		0.0232		0.0652		0.0025		0.0022		0.0000		0.0018		0.0055		0.0090		0.0501		0.0046		0.0263		0.1567		0.3470				3		0.011		0.019		0.200		0.005						3		0.061		0.012		0.133		0.035

		Grand Total		1.2674		0.4359		0.2434		0.3069		0.1659		0.1621		0.5251		0.2310		0.2401		0.2830		0.3230		0.1841						4		0.061		0.035		0.012		0.133						4		0.044		0.103		0.062		0.220

																																																0.347		0.347		0.347		0.347

		VA		Central Area		Dupage		Kane		Lake		McHenry		North Chicago		North Cook		South Chicago		South Cook		West Chicago		West Cook		Will																						66.55%		9.11%		42.11%		21.01%

		Central Area		0.2302		0.0603		0.0190		0.0434		0.0281		0.1847		0.0706		0.1261		0.0767		0.1081		0.0928		0.0232		1.0633																				3.10%		57.65%		1.55%		5.33%

		Dupage		0.0114		0.1860		0.0627		0.0083		0.0143		0.0040		0.0246		0.0085		0.0134		0.0063		0.0312		0.0652		0.4359																				17.59%		3.52%		38.39%		10.18%

		Kane		0.0000		0.0075		0.2051		0.0005		0.0188		0.0012		0.0041		0.0017		0.0000		0.0009		0.0012		0.0025		0.2434																				12.76%		29.71%		17.95%		63.47%

		Lake		0.0107		0.0035		0.0048		0.2017		0.0472		0.0055		0.0215		0.0011		0.0010		0.0026		0.0051		0.0022		0.3069

		McHenry		0.0000		0.0004		0.0065		0.0033		0.1551		0.0000		0.0005		0.0000		0.0000		0.0000		0.0002		0.0000		0.1659

		North Chicago		0.0112		0.0021		0.0012		0.0048		0.0021		0.0565		0.0165		0.0148		0.0020		0.0419		0.0073		0.0018		0.1621																		VA		1		2		3		4

		North Cook		0.0241		0.0338		0.0320		0.0714		0.0656		0.0474		0.1761		0.0073		0.0051		0.0370		0.0199		0.0055		0.5251																		1		0.1616456256		0.0221362462		0.1022682987		0.0510308481

		South Chicago		0.0177		0.0055		0.0011		0.0011		0.0007		0.0069		0.0043		0.1163		0.0325		0.0146		0.0214		0.0090		0.2310																		2		0.0075378789		0.1400331595		0.0037650144		0.0129539845

		South Cook		0.0033		0.0025		0.0002		0.0006		0.0002		0.0001		0.0008		0.0167		0.1527		0.0026		0.0102		0.0501		0.2401																		3		0.0427146472		0.0085609792		0.0932497758		0.0247303341

		West Chicago		0.0328		0.0122		0.0059		0.0072		0.0077		0.0268		0.0163		0.0316		0.0072		0.1085		0.0223		0.0046		0.2830																		4		0.0309890578		0.0721568246		0.0436041205		0.1541720429

		West Cook		0.0050		0.0291		0.0073		0.0042		0.0070		0.0124		0.0108		0.0228		0.0392		0.0241		0.1348		0.0263		0.3230																				0.2428872095		0.2428872095		0.2428872095		0.2428872095

		Will		0.0006		0.0042		0.0012		0.0004		0.0002		0.0015		0.0009		0.0002		0.0172		0.0003		0.0007		0.1567		0.1841

		Grand Total		0.3470		0.3470		0.3470		0.3470		0.3470		0.3470		0.3470		0.3470		0.3470		0.3470		0.3470		0.3470





B

		LeontiefInv		Central Area		Dupage		Kane		Lake		McHenry		North Chicago		North Cook		South Chicago		South Cook		West Chicago		West Cook		Will						Leontief		1		2		3		4				Leontief Inv		1		2		3		4				1		2		3		4

		Central Area		2.239		0.057		0.061		0.056		0.066		0.044		0.051		0.052		0.062		0.046		0.046		0.074		2.853				1		2.2489		0.0553		0.0599		0.0542				1		2.2489		0.0599		0.0542		0.0553		1		2.2489		0.0599		0.0542		0.0553				89.96%		2.40%		2.17%		2.21%

		Dupage		0.053		2.306		0.043		0.040		0.047		0.031		0.036		0.037		0.044		0.032		0.033		0.052		2.752				2		0.1407		2.3396		0.1452		0.1313				2		0.0742		2.2576		0.0692		0.0707		2		0.0742		2.2576		0.0692		0.0707				2.97%		90.30%		2.77%		2.83%

		Kane		0.028		0.021		2.267		0.021		0.025		0.016		0.019		0.020		0.023		0.017		0.017		0.027		2.502				3		0.0742		0.0707		2.2576		0.0692				3		0.0361		0.0373		2.2452		0.0344		3		0.0361		0.0373		2.2452		0.0344				1.44%		1.49%		89.81%		1.38%

		Lake		0.027		0.020		0.022		2.289		0.024		0.016		0.018		0.019		0.022		0.016		0.016		0.026		2.516				4		0.0361		0.0344		0.0373		2.2452				4		0.1407		0.1452		0.1313		2.3396		4		0.1407		0.1452		0.1313		2.3396				5.63%		5.81%		5.25%		93.58%

		McHenry		0.020		0.015		0.016		0.015		2.232		0.011		0.013		0.014		0.016		0.012		0.012		0.019		2.395						2.5000		2.5000		2.5000		2.5000						2.5000		2.5000		2.5000		2.5000				2.5000		2.5000		2.5000		2.5000				100.00%		100.00%		100.00%		100.00%

		North Chicago		0.007		0.005		0.006		0.005		0.006		2.341		0.005		0.005		0.006		0.004		0.004		0.007		2.401

		North Cook		0.049		0.037		0.040		0.037		0.043		0.029		2.330		0.034		0.041		0.030		0.030		0.048		2.747																												adjusted VA for income only

		South Chicago		0.030		0.023		0.024		0.022		0.026		0.017		0.020		2.311		0.025		0.018		0.018		0.029		2.566

		South Cook		0.071		0.054		0.058		0.053		0.063		0.042		0.048		0.050		2.295		0.043		0.044		0.070		2.891				V*B		1		2		3		4				V*B		1		2		3		4

		West Chicago		0.012		0.009		0.010		0.009		0.011		0.007		0.008		0.009		0.010		2.333		0.008		0.012		2.439				1		0.5372		0.1906		0.1013		0.3523				1		0.5372		0.1013		0.3523		0.1906				0.3761		0.0709		0.2466		0.1334

		West Cook		0.016		0.012		0.013		0.012		0.014		0.009		0.011		0.011		0.013		0.010		2.334		0.016		2.473				2		0.1405		0.5272		0.2697		0.1783				2		0.0419		0.4552		0.0289		0.0582				0.0293		0.3186		0.0203		0.0408

		Will		0.025		0.019		0.020		0.018		0.022		0.014		0.017		0.017		0.020		0.015		0.015		2.197		2.399				3		0.0419		0.0582		0.4552		0.0289				3		0.1479		0.0414		0.3079		0.0915				0.1035		0.0290		0.2155		0.0640

				2.578		2.578		2.578		2.578		2.578		2.578		2.578		2.578		2.578		2.578		2.578		2.578		30.934				4		0.1479		0.0915		0.0414		0.3079				4		0.1405		0.2697		0.1783		0.5272				0.0983		0.1888		0.1248		0.3690

																																		1		2		3		4

																																1		89.96%		34.50%		24.73%		21.28%						89.96%		24.73%		21.28%		34.50%

		V*B		Central Area		Dupage		Kane		Lake		McHenry		North Chicago		North Cook		South Chicago		South Cook		West Chicago		West Cook		Will						2		56.06%		93.58%		59.90%		51.55%						29.55%		90.30%		27.17%		44.05%

		Central Area		0.538		0.167		0.075		0.129		0.098		0.455		0.190		0.317		0.205		0.276		0.240		0.090						3		29.55%		44.05%		90.30%		27.17%						14.39%		15.37%		89.81%		21.45%

		Dupage		0.042		0.435		0.155		0.032		0.047		0.020		0.069		0.032		0.044		0.025		0.083		0.159						4		14.39%		21.45%		15.37%		89.81%						56.06%		59.90%		51.55%		93.58%

		Kane		0.007		0.022		0.466		0.006		0.048		0.007		0.014		0.009		0.006		0.006		0.007		0.012														1						100.00%		100.00%		100.00%		100.00%

		Lake		0.032		0.015		0.018		0.464		0.112		0.018		0.055		0.009		0.010		0.012		0.017		0.013

		McHenry		0.003		0.003		0.017		0.010		0.346		0.002		0.004		0.002		0.003		0.002		0.003		0.003

		North Chicago		0.028		0.008		0.006		0.014		0.008		0.134		0.040		0.036		0.007		0.100		0.019		0.008

		North Cook		0.070		0.090		0.086		0.176		0.161		0.121		0.417		0.029		0.026		0.097		0.057		0.030

		South Chicago		0.047		0.019		0.009		0.009		0.009		0.021		0.016		0.272		0.080		0.039		0.055		0.028

		South Cook		0.020		0.016		0.011		0.011		0.012		0.008		0.011		0.048		0.352		0.014		0.032		0.122						I														I-A

		West Chicago		0.079		0.033		0.020		0.022		0.024		0.067		0.043		0.078		0.023		0.257		0.057		0.018						1		0				0								0.4458050292		-0.0110275146		-0.0098362594		-0.0100686036

		West Cook		0.020		0.073		0.024		0.017		0.024		0.035		0.031		0.059		0.096		0.062		0.319		0.067						0		1		0		0								-0.0136473947		0.4443565528		-0.0126165526		-0.0129145716

		Will		0.007		0.014		0.007		0.005		0.005		0.007		0.006		0.004		0.043		0.004		0.005		0.346						0		0		1		0								-0.0065527571		-0.0067914667		0.4461236528		-0.006200902

																																0		0		0		1								-0.0256048581		-0.0265375951		-0.0236708173		0.4291840795

																																														A

																																X														0.5541949708		0.0110275146		0.0098362594		0.0100686036

																																48188.4100128692				48188.4100128692										0.0136473947		0.5556434472		0.0126165526		0.0129145716

																																118820.419668067				118820.419668067										0.0065527571		0.0067914667		0.5538763472		0.006200902

																																230419.053526131				230419.053526131										0.0256048581		0.0265375951		0.0236708173		0.5708159205

																																81816.1167929326				81816.1167929326										0.5999999808		0.6000000236		0.5999999765		0.5999999976

																																479244

																																														Inter Zonal Gross Trade Flows 2005

																																														1		2		3		4

																																												1		26706		1310		2266		824

																																												2		658		66022		2907		1057

																																												3		316		807		127624		507

																																												4		1234		3153		5454		46702

																																														Net Flows

																																														0		653		1951		-410		2193

																																														-653		0		2100		-2097		-649

																																														-1951		-2100		0		-4947		-8998

																																														410		2097		4947		0		7454

																																														-2193		649		8998		-7454





C

				Central Area		Dupage		Kane		Lake		McHenry		North Chicago		North Cook		South Chicago		South Cook		West Chicago		West Cook		Will		Grand Total						1		2		3		4										1		2		3		4

		Central Area		0.009		0.000		0.000		0.000		0.000		0.001		0.001		0.000		0.000		0.003		0.001		0.000		0.016				1		0.009		0.002		0.000		0.004		0.015						1		0.009		0.000		0.004		0.002

		Dupage		0.001		0.109		0.002		0.000		0.000		0.000		0.004		0.000		0.000		0.000		0.003		0.000		0.121				2		0.005		0.453		0.010		0.020		0.488						2		0.000		0.171		0.000		0.028

		Kane		0.000		0.003		0.038		0.000		0.000		0.000		0.002		0.000		0.000		0.000		0.000		0.000		0.043				3		0.000		0.028		0.171		0.000		0.199						3		0.022		0.001		0.226		0.044

		Lake		0.000		0.000		0.000		0.068		0.000		0.000		0.007		0.000		0.000		0.000		0.000		0.000		0.076				4		0.022		0.044		0.001		0.226		0.293						4		0.005		0.010		0.020		0.453

		McHenry		0.000		0.000		0.002		0.002		0.025		0.000		0.001		0.000		0.000		0.000		0.000		0.000		0.031						0.036		0.527		0.182		0.250		0.995

		North Chicago		0.010		0.001		0.000		0.001		0.000		0.046		0.009		0.002		0.000		0.009		0.001		0.000		0.078

		North Cook		0.001		0.004		0.002		0.004		0.000		0.004		0.134		0.000		0.001		0.002		0.001		0.000		0.153

		South Chicago		0.009		0.001		0.000		0.000		0.000		0.001		0.001		0.092		0.006		0.001		0.013		0.000		0.124

		South Cook		0.002		0.000		0.000		0.000		0.000		0.000		0.000		0.002		0.080		0.000		0.004		0.002		0.089

		West Chicago		0.003		0.001		0.000		0.000		0.000		0.009		0.002		0.003		0.000		0.063		0.009		0.000		0.091

		West Cook		0.001		0.011		0.000		0.000		0.000		0.001		0.004		0.006		0.002		0.005		0.096		0.000		0.127

		Will		0.000		0.006		0.000		0.000		0.000		0.000		0.000		0.000		0.009		0.000		0.000		0.036		0.051

		Grand Total		0.0377308882		0.1363419406		0.044912971		0.0741708299		0.0264233267		0.0632835707		0.1640897804		0.1060026167		0.0977566072		0.0829913111		0.127864308		0.0384318495		1

				1.000		2.000		3.000		4.000		5.000		6.000		7.000		8.000		9.000		10.000		11.000		12.000								1		2		3		4										1		2		3		4

		share of income		0.800		0.750		0.600		0.600		0.600		0.800		0.750		0.800		0.750		0.800		0.750		0.600						share of income		0.800		0.750		0.600		0.800								share of income		0.800		0.600		0.800		0.750

		C		Central Area		Dupage		Kane		Lake		McHenry		North Chicago		North Cook		South Chicago		South Cook		West Chicago		West Cook		Will		Grand Total				C		1		2		3		4								C		1		2		3		4

		Central Area		0.471		0.004		0.001		0.002		0.001		0.107		0.007		0.059		0.013		0.031		0.008		0.001		0.704				1		0.470		0.008		0.001		0.063								1		0.470		0.001		0.063		0.008

		Dupage		0.016		0.678		0.047		0.001		0.001		0.006		0.019		0.006		0.002		0.007		0.065		0.070		0.917				2		0.104		0.695		0.084		0.113								2		0.003		0.513		0.004		0.016

		Kane		0.000		0.010		0.526		0.002		0.048		0.000		0.010		0.002		0.000		0.002		0.002		0.000		0.602				3		0.003		0.016		0.513		0.004								3		0.223		0.002		0.620		0.031

		Lake		0.003		0.001		0.001		0.534		0.033		0.006		0.019		0.000		0.000		0.000		0.000		0.000		0.596				4		0.223		0.031		0.002		0.620								4		0.104		0.084		0.113		0.695

		McHenry		0.000		0.000		0.005		0.003		0.496		0.000		0.001		0.000		0.000		0.000		0.000		0.000		0.505																						0.800		0.600		0.800		0.750

		North Chicago		0.046		0.001		0.001		0.002		0.000		0.473		0.019		0.008		0.003		0.080		0.007		0.000		0.639

		North Cook		0.041		0.028		0.021		0.055		0.019		0.089		0.658		0.004		0.002		0.016		0.023		0.000		0.957

		South Chicago		0.010		0.002		0.000		0.000		0.000		0.022		0.000		0.593		0.014		0.030		0.036		0.002		0.710																						58.81%		0.20%		7.89%		1.04%

		South Cook		0.011		0.002		0.000		0.000		0.000		0.000		0.003		0.038		0.671		0.000		0.012		0.103		0.840																						0.35%		85.53%		0.51%		2.12%

		West Chicago		0.167		0.002		0.000		0.001		0.001		0.090		0.007		0.007		0.000		0.554		0.029		0.000		0.858																						27.89%		0.31%		77.45%		4.15%

		West Cook		0.035		0.020		0.000		0.000		0.001		0.007		0.005		0.081		0.033		0.080		0.568		0.002		0.832																						12.95%		13.96%		14.16%		92.70%

		Will		0.000		0.002		0.000		0.000		0.000		0.000		0.000		0.002		0.013		0.000		0.001		0.421		0.440

				0.800		0.750		0.600		0.600		0.600		0.800		0.750		0.800		0.750		0.800		0.750		0.600





Miyazawa

		L		Central Area		Dupage		Kane		Lake		McHenry		North Chicago		North Cook		South Chicago		South Cook		West Chicago		West Cook		Will				L= V*B*C		1		2		3		4						L=V*B*C		1		2		3		4				L=V*B*C		1		2		3		4

		Central Area		0.345		0.129		0.052		0.082		0.061		0.325		0.148		0.254		0.160		0.239		0.181		0.072				1		0.351		0.149		0.069		0.274						1		0.351		0.069		0.274		0.149				1		0.246		0.048		0.192		0.104

		Dupage		0.039		0.301		0.103		0.022		0.034		0.026		0.057		0.033		0.037		0.029		0.080		0.102				2		0.161		0.377		0.183		0.180						2		0.033		0.239		0.029		0.049				2		0.023		0.167		0.020		0.034

		Kane		0.006		0.020		0.246		0.005		0.047		0.006		0.015		0.008		0.004		0.006		0.007		0.007				3		0.033		0.049		0.239		0.029						3		0.148		0.030		0.211		0.075				3		0.103		0.021		0.147		0.052

		Lake		0.022		0.013		0.012		0.251		0.073		0.021		0.047		0.009		0.008		0.011		0.013		0.008				4		0.148		0.075		0.030		0.211						4		0.161		0.183		0.180		0.377				4		0.113		0.128		0.126		0.264

		McHenry		0.002		0.003		0.011		0.007		0.173		0.002		0.003		0.002		0.002		0.002		0.002		0.002

		North Chicago		0.039		0.007		0.004		0.010		0.005		0.080		0.031		0.027		0.007		0.070		0.018		0.005

		North Cook		0.077		0.076		0.059		0.118		0.098		0.113		0.285		0.031		0.022		0.078		0.054		0.022				Identity		1		2		3		4						Identity		1		2		3		4				Identity		1		2		3		4

		South Chicago		0.036		0.015		0.006		0.006		0.006		0.026		0.013		0.172		0.060		0.038		0.045		0.022				1		1		0		0		0						1		1		0		0		0				1		1		0		0		0

		South Cook		0.018		0.013		0.007		0.007		0.007		0.010		0.009		0.046		0.240		0.013		0.026		0.089				2		0		1		0		0						2		0		1		0		0				2		0		1		0		0

		West Chicago		0.089		0.026		0.013		0.015		0.015		0.070		0.034		0.059		0.020		0.158		0.047		0.013				3		0		0		1		0						3		0		0		1		0				3		0		0		1		0

		West Cook		0.037		0.058		0.017		0.011		0.015		0.031		0.026		0.067		0.077		0.066		0.192		0.044				4		0		0		0		1						4		0		0		0		1				4		0		0		0		1

		Will		0.005		0.010		0.005		0.003		0.003		0.005		0.005		0.006		0.034		0.004		0.005		0.151

		Identity		Central Area		Dupage		Kane		Lake		McHenry		North Chicago		North Cook		South Chicago		South Cook		West Chicago		West Cook		Will				(I-L)		1		2		3		4						(I-L)		1		2		3		4				(I-L)		1		2		3		4

		Central Area		1		0		0		0		0		0		0		0		0		0		0		0				1		0.6487646379		-0.1492469296		-0.0692179377		-0.274145175						1		0.6487646379		-0.0692179377		-0.274145175		-0.1492469296				1		0.7541352465		-0.0484525564		-0.1919016225		-0.1044728507

		Dupage		0		1		0		0		0		0		0		0		0		0		0		0				2		-0.1611756065		0.6225809423		-0.1830313955		-0.1801389489						2		-0.0334261763		0.7614637279		-0.0290128713		-0.0489288594				2		-0.0233983234		0.8330246095		-0.0203090099		-0.0342502015

		Kane		0		0		1		0		0		0		0		0		0		0		0		0				3		-0.0334261763		-0.0489288594		0.7614637279		-0.0290128713						3		-0.1478267734		-0.0296349248		0.7893971027		-0.0749780827				3		-0.1034787414		-0.0207444473		0.8525779719		-0.0524846579

		Lake		0		0		0		1		0		0		0		0		0		0		0		0				4		-0.1478267734		-0.0749780827		-0.0296349248		0.7893971027						4		-0.1611756065		-0.1830313955		-0.1801389489		0.6225809423				4		-0.1128229245		-0.1281219769		-0.1260972642		0.7358066596

		McHenry		0		0		0		0		1		0		0		0		0		0		0		0

		North Chicago		0		0		0		0		0		1		0		0		0		0		0		0

		North Cook		0		0		0		0		0		0		1		0		0		0		0		0

		South Chicago		0		0		0		0		0		0		0		1		0		0		0		0				Miyazawa		1		2		3		4						Miyazawa		1		2		3		4				Miyazawa		1		2		3		4

		South Cook		0		0		0		0		0		0		0		0		1		0		0		0				1		1.883		0.574		0.340		0.798		3.595				1		1.883		0.340		0.798		0.574				1		1.413		0.127		0.355		0.232

		West Chicago		0		0		0		0		0		0		0		0		0		1		0		0				2		0.650		1.886		0.539		0.676		3.751				2		0.140		1.369		0.135		0.158				2		0.055		1.215		0.051		0.068

		West Cook		0		0		0		0		0		0		0		0		0		0		1		0				3		0.140		0.158		1.369		0.135		1.802				3		0.420		0.166		1.485		0.293				3		0.189		0.060		1.234		0.118

		Will		0		0		0		0		0		0		0		0		0		0		0		1				4		0.420		0.293		0.166		1.485		2.364				4		0.650		0.539		0.676		1.886				4		0.259		0.241		0.275		1.427

																																3.094		2.910		2.414		3.094								3.094		2.414		3.094		2.910						1.916		1.643		1.916		1.844

		I-L		Central Area		Dupage		Kane		Lake		McHenry		North Chicago		North Cook		South Chicago		South Cook		West Chicago		West Cook		Will

		Central Area		0.655		-0.129		-0.052		-0.082		-0.061		-0.325		-0.148		-0.254		-0.160		-0.239		-0.181		-0.072																				60.87%		14.09%		25.78%		19.73%						73.78%		7.71%		18.55%		12.58%

		Dupage		-0.039		0.699		-0.103		-0.022		-0.034		-0.026		-0.057		-0.033		-0.037		-0.029		-0.080		-0.102																				4.54%		56.71%		4.36%		5.41%						2.87%		73.96%		2.68%		3.69%

		Kane		-0.006		-0.020		0.754		-0.005		-0.047		-0.006		-0.015		-0.008		-0.004		-0.006		-0.007		-0.007																				13.57%		6.89%		48.01%		10.05%						9.86%		3.64%		64.42%		6.38%

		Lake		-0.022		-0.013		-0.012		0.749		-0.073		-0.021		-0.047		-0.009		-0.008		-0.011		-0.013		-0.008																				21.02%		22.31%		21.85%		64.80%						13.50%		14.69%		14.35%		77.36%

		McHenry		-0.002		-0.003		-0.011		-0.007		0.827		-0.002		-0.003		-0.002		-0.002		-0.002		-0.002		-0.002																																100.00%		100.00%		100.00%		100.00%

		North Chicago		-0.039		-0.007		-0.004		-0.010		-0.005		0.920		-0.031		-0.027		-0.007		-0.070		-0.018		-0.005

		North Cook		-0.077		-0.076		-0.059		-0.118		-0.098		-0.113		0.715		-0.031		-0.022		-0.078		-0.054		-0.022																																income adjusted value added

		South Chicago		-0.036		-0.015		-0.006		-0.006		-0.006		-0.026		-0.013		0.828		-0.060		-0.038		-0.045		-0.022

		South Cook		-0.018		-0.013		-0.007		-0.007		-0.007		-0.010		-0.009		-0.046		0.760		-0.013		-0.026		-0.089

		West Chicago		-0.089		-0.026		-0.013		-0.015		-0.015		-0.070		-0.034		-0.059		-0.020		0.842		-0.047		-0.013

		West Cook		-0.037		-0.058		-0.017		-0.011		-0.015		-0.031		-0.026		-0.067		-0.077		-0.066		0.808		-0.044

		Will		-0.005		-0.010		-0.005		-0.003		-0.003		-0.005		-0.005		-0.006		-0.034		-0.004		-0.005		0.849

		Miyazawa		Central Area		Dupage		Kane		Lake		McHenry		North Chicago		North Cook		South Chicago		South Cook		West Chicago		West Cook		Will

		Central Area		1.913		0.564		0.317		0.377		0.331		0.893		0.598		0.820		0.633		0.802		0.670		0.392		8.310

		Dupage		0.186		1.536		0.258		0.114		0.138		0.169		0.206		0.181		0.178		0.174		0.244		0.249		3.634

		Kane		0.034		0.058		1.345		0.026		0.091		0.035		0.047		0.036		0.029		0.035		0.035		0.029		1.799

		Lake		0.094		0.072		0.056		1.376		0.154		0.095		0.129		0.071		0.060		0.079		0.073		0.047		2.305

		McHenry		0.010		0.011		0.022		0.015		1.215		0.010		0.012		0.010		0.009		0.009		0.009		0.007		1.338

		North Chicago		0.120		0.064		0.039		0.052		0.043		1.164		0.098		0.104		0.066		0.156		0.084		0.044		2.034

		North Cook		0.311		0.287		0.211		0.311		0.276		0.361		1.558		0.239		0.194		0.315		0.257		0.153		4.472

		South Chicago		0.123		0.082		0.045		0.046		0.044		0.110		0.077		1.286		0.156		0.126		0.129		0.082		2.306

		South Cook		0.076		0.062		0.037		0.037		0.037		0.063		0.054		0.120		1.366		0.069		0.085		0.168		2.174

		West Chicago		0.251		0.144		0.084		0.093		0.087		0.230		0.157		0.217		0.142		1.327		0.183		0.095		3.012

		West Cook		0.157		0.176		0.086		0.073		0.076		0.146		0.124		0.201		0.210		0.194		1.334		0.139		2.917

		Will		0.023		0.030		0.017		0.014		0.014		0.022		0.020		0.025		0.065		0.021		0.023		1.194		1.467

				3.299		3.085		2.517		2.533		2.506		3.298		3.079		3.310		3.107		3.307		3.126		2.601





final multi

																																income adjusted

				C*K		1		2		3		4						C*K		1		2		3		4						C*K		1		2		3		4

				1		0.917357068		0.303354904		0.1763112202		0.4741951167						1		0.917357068		0.1763112202		0.4741951167		0.303354904						1		0.6786675978		0.066682102		0.247211022		0.1276562361

				2		0.7064941884		1.4169323528		0.5432969679		0.732147188						2		0.0893108438		0.7127390826		0.0882784794		0.1135746294						2		0.0369719945		0.6280883456		0.0367324513		0.0586977309

				3		0.0893108438		0.1135746294		0.7127390826		0.0882784794						3		0.7005759196		0.1982134248		1.1194215602		0.3682681664						3		0.4403747295		0.0750851023		0.8525588816		0.169083333

				4		0.7005759196		0.3682681664		0.1982134248		1.1194215602						4		0.7064941884		0.5432969679		0.732147188		1.4169323528						4		0.3522137707		0.2894685527		0.3720843397		1.0348845583

				C*K*V		1		2		3		4						C*K*V		1		2		3		4						C*K*V		1		2		3		4

				1		0.2561021851		0.1537047012		0.1013499432		0.2170378187						1		0.2561021851		0.1013499432		0.2170378187		0.1537047012						1		0.2042514235		0.0243397565		0.0796703783		0.0804332572

				2		0.2763997274		0.3994977972		0.2860399376		0.2919344712						2		0.0387137185		0.1581929248		0.0357163017		0.0478337258						2		0.0380454853		0.1273293623		0.0169045776		0.0815968902

				3		0.0387137185		0.0478337258		0.1581929248		0.0357163017						3		0.2485244601		0.1134585419		0.275481147		0.1753985166						3		0.2409499475		0.0274772784		0.1473366644		0.1175824337

				4		0.2485244601		0.1753985166		0.1134585419		0.275481147						4		0.2763997274		0.2860399376		0.2919344712		0.3994977972						4		0.2202929021		0.082852746		0.111160919		0.2965379733

				C*K*V*B		1		2		3		4						C*K*V*B		1		2		3		4						C*K*V*B		1		2		3		4

				1		0.6129513873		0.388408235		0.2745660021		0.5283848611						1		0.6129513873		0.2745660021		0.5283848611		0.388408235						1		0.4753542689		0.0818423677		0.2022000236		0.2039455718

				2		0.709601603		0.9802119448		0.7312183447		0.7427137457						2		0.1068235173		0.3677290979		0.099523929		0.1264620332						2		0.107103718		0.3022146817		0.0595494239		0.2025879163

				3		0.1068235173		0.1264620332		0.3677290979		0.099523929						3		0.6019721116		0.3067761203		0.6628790454		0.4416097296						3		0.5657927166		0.0990420484		0.361211113		0.2954398885

				4		0.6019721116		0.4416097296		0.3067761203		0.6628790454						4		0.709601603		0.7312183447		0.7427137457		0.9802119448						4		0.5473256883		0.2474577654		0.3062077448		0.7156447981

				Identity		1		2		3		4						Identity		1		2		3		4						Identity		1		2		3		4

				1		1		0		0		0						1		1		0		0		0						1		1		0		0		0

				2		0		1		0		0						2		0		1		0		0						2		0		1		0		0

				3		0		0		1		0						3		0		0		1		0						3		0		0		1		0

				4		0		0		0		1						4		0		0		0		1						4		0		0		0		1

				(I+C*K*V*B)		1		2		3		4						(I+C*K*V*B)		1		2		3		4						(I+C*K*V*B)		1		2		3		4

				1		1.6129513873		0.388408235		0.2745660021		0.5283848611						1		1.6129513873		0.2745660021		0.5283848611		0.388408235						1		1.4753542689		0.0818423677		0.2022000236		0.2039455718

				2		0.709601603		1.9802119448		0.7312183447		0.7427137457						2		0.1068235173		1.3677290979		0.099523929		0.1264620332						2		0.107103718		1.3022146817		0.0595494239		0.2025879163

				3		0.1068235173		0.1264620332		1.3677290979		0.099523929						3		0.6019721116		0.3067761203		1.6628790454		0.4416097296						3		0.5657927166		0.0990420484		1.361211113		0.2954398885

				4		0.6019721116		0.4416097296		0.3067761203		1.6628790454						4		0.709601603		0.7312183447		0.7427137457		1.9802119448						4		0.5473256883		0.2474577654		0.3062077448		1.7156447981

				B*(I+C*K*V*B)		1		2		3		4						B*(I+C*K*V*B)		1		2		3		4						B*(I+C*K*V*B)		1		2		3		4

				1		3.7057525829		1.0146310793		0.7565763902		1.3255378204						1		3.7057525829		0.7565763902		1.3255378204		1.0146310793						1		3.3853781208		0.2811869062		0.5490551411		0.5817803474

				2		1.9817662662		4.7638856194		1.98830243		2.0448669938						2		0.4526460846		3.1810222092		0.4314927578		0.4848316075						2		0.4290974452		2.9702511726		0.2653151423		0.6141887802

				3		0.4526460846		0.4848316075		3.1810222092		0.4314927578						3		1.4382063664		0.7748229769		3.7818561085		1.0783814383						3		1.3464332058		0.282369472		3.0762589158		0.7372711447

				4		1.4382063664		1.0783814383		0.7748229769		3.7818561085						4		1.9817662662		1.98830243		2.0448669938		4.7638856194						4		1.5780319815		0.7925847476		0.932291367		4.110805105

																				7.5783713001		6.7007240063		7.5837536804		7.3417297445								6.7389407533		4.3263922983		4.8229205662		6.0440453773

																				48.90%		11.29%		17.48%		13.82%								50.24%		6.50%		11.38%		9.63%

																				5.97%		47.47%		5.69%		6.60%								6.37%		68.65%		5.50%		10.16%

																				18.98%		11.56%		49.87%		14.69%								19.98%		6.53%		63.78%		12.20%

																				26.15%		29.67%		26.96%		64.89%								23.42%		18.32%		19.33%		68.01%

																				100.00%		100.00%		100.00%		100.00%

																																Intraregional feedback effects

																																		1		2		3		4

																																1		1.1364341564		0.221241225		0.4948378516		0.5264332475

																																2		0.3549100763		0.7126862425		0.1960847821		0.543515754

																																3		1.3103145182		0.2451028986		0.8310520061		0.7028634037

																																4		1.4372821092		0.6473618051		0.8009460576		1.7712329865

																																		4.2389408601		1.8263921712		2.3229206974		3.5440453917

																																		62.90%		42.22%		48.16%		58.64%





find A

		This is to test what is the original A is when from the Leontief at the beginning of Sheet B

		2.239		0.057		0.061		0.056		0.066		0.044		0.051		0.052		0.062		0.046		0.046		0.074

		0.053		2.306		0.043		0.040		0.047		0.031		0.036		0.037		0.044		0.032		0.033		0.052

		0.028		0.021		2.267		0.021		0.025		0.016		0.019		0.020		0.023		0.017		0.017		0.027

		0.027		0.020		0.022		2.289		0.024		0.016		0.018		0.019		0.022		0.016		0.016		0.026

		0.020		0.015		0.016		0.015		2.232		0.011		0.013		0.014		0.016		0.012		0.012		0.019

		0.007		0.005		0.006		0.005		0.006		2.341		0.005		0.005		0.006		0.004		0.004		0.007

		0.049		0.037		0.040		0.037		0.043		0.029		2.330		0.034		0.041		0.030		0.030		0.048

		0.030		0.023		0.024		0.022		0.026		0.017		0.020		2.311		0.025		0.018		0.018		0.029

		0.071		0.054		0.058		0.053		0.063		0.042		0.048		0.050		2.295		0.043		0.044		0.070

		0.012		0.009		0.010		0.009		0.011		0.007		0.008		0.009		0.010		2.333		0.008		0.012

		0.016		0.012		0.013		0.012		0.014		0.009		0.011		0.011		0.013		0.010		2.334		0.016

		0.025		0.019		0.020		0.018		0.022		0.014		0.017		0.017		0.020		0.015		0.015		2.197

		(I-a)

		0.4481973615		-0.0100786177		-0.0108604514		-0.0099458536		-0.0119985384		-0.0075248368		-0.0089312055		-0.0091910785		-0.0111835009		-0.0079196068		-0.0079862454		-0.013612075

		-0.0094297924		0.4346055821		-0.0073150885		-0.0066990586		-0.0080816504		-0.0050683756		-0.0060156394		-0.0061906776		-0.0075326795		-0.0053342741		-0.0053791588		-0.0091684526

		-0.0050306201		-0.0036215299		0.4416392338		-0.003573824		-0.0043114112		-0.0027038848		-0.0032092325		-0.0033026122		-0.0040185454		-0.0028457367		-0.0028696819		-0.0048912001

		-0.004767001		-0.0034317512		-0.0036979642		0.4373032042		-0.0040854808		-0.0025621934		-0.0030410594		-0.0031295457		-0.003807962		-0.0026966119		-0.0027193022		-0.0046348871

		-0.0035897176		-0.0025842281		-0.0027846957		-0.0025501864		0.4485027506		-0.0019294208		-0.0022900235		-0.0023566568		-0.0028675278		-0.0020306426		-0.0020477292		-0.0034902312

		-0.0012024904		-0.0008656696		-0.0009328226		-0.0008542663		-0.0010305749		0.4271999136		-0.0007671164		-0.0007894374		-0.0009605699		-0.0006802285		-0.0006859522		-0.0011691643

		-0.0085931217		-0.0061861653		-0.0066660477		-0.0061046758		-0.0073645954		-0.0046186774		0.4298251386		-0.0056414016		-0.0068643326		-0.0048609837		-0.0049018859		-0.0083549697

		-0.0052888532		-0.0038074312		-0.004102787		-0.0037572765		-0.0045327257		-0.0028426813		-0.0033739697		0.4332135184		-0.0042248264		-0.0029918148		-0.0030169891		-0.0051422765

		-0.0128560016		-0.009255001		-0.0099729439		-0.0091330863		-0.0110180273		-0.0069099131		-0.0082013544		-0.0084399908		0.4369858848		-0.0072724228		-0.0073336158		-0.012499707

		-0.0021308105		-0.0015339648		-0.0016529598		-0.0015137581		-0.0018261765		-0.0011452795		-0.0013593287		-0.0013988814		-0.0017021279		0.4287351295		-0.0012155059		-0.0020717567

		-0.0028120717		-0.0020244029		-0.0021814429		-0.0019977357		-0.0024100404		-0.0015114475		-0.0017939323		-0.0018461307		-0.002246331		-0.0015907414		0.4286898849		-0.0027341372

		-0.0045699698		-0.003289909		-0.0035451187		-0.0032465715		-0.0039166183		-0.002456292		-0.0029153654		-0.0030001943		-0.00365057		-0.0025851546		-0.0026069071		0.4556957687

		1		0		0		0		0		0		0		0		0		0		0		0

		0		1		0		0		0		0		0		0		0		0		0		0

		0		0		1		0		0		0		0		0		0		0		0		0

		0		0		0		1		0		0		0		0		0		0		0		0

		0		0		0		0		1		0		0		0		0		0		0		0

		0		0		0		0		0		1		0		0		0		0		0		0

		0		0		0		0		0		0		1		0		0		0		0		0

		0		0		0		0		0		0		0		1		0		0		0		0

		0		0		0		0		0		0		0		0		1		0		0		0

		0		0		0		0		0		0		0		0		0		1		0		0

		0		0		0		0		0		0		0		0		0		0		1		0

		0		0		0		0		0		0		0		0		0		0		0		1

		a

		0.5518026385		0.0100786177		0.0108604514		0.0099458536		0.0119985384		0.0075248368		0.0089312055		0.0091910785		0.0111835009		0.0079196068		0.0079862454		0.013612075

		0.0094297924		0.5653944179		0.0073150885		0.0066990586		0.0080816504		0.0050683756		0.0060156394		0.0061906776		0.0075326795		0.0053342741		0.0053791588		0.0091684526

		0.0050306201		0.0036215299		0.5583607662		0.003573824		0.0043114112		0.0027038848		0.0032092325		0.0033026122		0.0040185454		0.0028457367		0.0028696819		0.0048912001

		0.004767001		0.0034317512		0.0036979642		0.5626967958		0.0040854808		0.0025621934		0.0030410594		0.0031295457		0.003807962		0.0026966119		0.0027193022		0.0046348871

		0.0035897176		0.0025842281		0.0027846957		0.0025501864		0.5514972494		0.0019294208		0.0022900235		0.0023566568		0.0028675278		0.0020306426		0.0020477292		0.0034902312

		0.0012024904		0.0008656696		0.0009328226		0.0008542663		0.0010305749		0.5728000864		0.0007671164		0.0007894374		0.0009605699		0.0006802285		0.0006859522		0.0011691643

		0.0085931217		0.0061861653		0.0066660477		0.0061046758		0.0073645954		0.0046186774		0.5701748614		0.0056414016		0.0068643326		0.0048609837		0.0049018859		0.0083549697

		0.0052888532		0.0038074312		0.004102787		0.0037572765		0.0045327257		0.0028426813		0.0033739697		0.5667864816		0.0042248264		0.0029918148		0.0030169891		0.0051422765

		0.0128560016		0.009255001		0.0099729439		0.0091330863		0.0110180273		0.0069099131		0.0082013544		0.0084399908		0.5630141152		0.0072724228		0.0073336158		0.012499707

		0.0021308105		0.0015339648		0.0016529598		0.0015137581		0.0018261765		0.0011452795		0.0013593287		0.0013988814		0.0017021279		0.5712648705		0.0012155059		0.0020717567

		0.0028120717		0.0020244029		0.0021814429		0.0019977357		0.0024100404		0.0015114475		0.0017939323		0.0018461307		0.002246331		0.0015907414		0.5713101151		0.0027341372

		0.0045699698		0.003289909		0.0035451187		0.0032465715		0.0039166183		0.002456292		0.0029153654		0.0030001943		0.00365057		0.0025851546		0.0026069071		0.5443042313

		0		0		0		0		0		0		0		0		0		0		0		0

		0.6120730887		0.6120730886		0.6120730886		0.6120730886		0.6120730886		0.6120730886		0.6120730886		0.6120730886		0.6120730886		0.6120730886		0.6120730886		0.6120730886





Aggregation info

		Aggregation Information: New and Old

				Aggregation infomation contains in file: info_chicago.txt

				Below is the NEW and the OLD Sectoral comparison

				NEW		OLD												OLD

		1		1		[1]										1		Central Area

		3		2		[2, 7, 9, 11]										2		Dupage

		4		3		[3, 4, 5, 12]										3		Kane

		2		4		[6, 8, 10]										4		Lake

																5		McHenry

																6		North Chicago

																7		North Cook

																8		South Chicago

																9		South Cook

																10		West Chicago

																11		West Cook

																12		Will







Interindustry Interdependence

 Limited connections across regions
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Total Spatial Interdependence

 Substantial interdependence when all interactions considered

48.90%

5.97%

18.98%

26.15%

11.29%

47.47%

11.57%

29.67%

17.48%

5.69%
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Interzonal Impacts as Percentage of  Total Impacts: CBD
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Interzonal Impacts as Percentage of  Total Impacts: Outer Suburbs
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Changes in the Nature of  Dependence as 
Complication Increases

 Layer 1
 Intrazonal flows dominate the production relationships in 

the assembly of  $479 billion worth of  goods and services.  
 Somewhere between 90% and 94% of  the direct and 

indirect effects of  trade remain within the zone 
 Layer 4
 With the exception of  zone 4, less than 50% of  the total 

production impacts can be traced, directly and indirectly, to 
activity that is generated within the zone 

 Almost 14% of  the impact in zone 4 (outer suburbs) can be 
traced to zone 1 (the central area or CBD) with a further 6% 
traced to zone 2 (rest of  the City of  Chicago)

 About 45-48% of  the total impacts derived from 
income-consumption impacts
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Extended Demo-Economic Modeling

 One of  the most important contributions of  Miyazawa 
(1976) was his analysis of  the structure of  income.  

 Parallel development to the demo-economic models of  
Batey and Madden

 Example of  an “onion-skin” approach to demographic-
economic (hereafter, demo-economic) impact analysis 

 Link the demographic and economic parts of  an 
economy, revealing the effects of:
 changes in economic actions on income distribution, status in the 

labor force or migration behavior on the one hand and
 the effects of  changes in consumption spending, employment status 

and so forth on economic activities.

13



Extended Demo-Economic Modeling (2)

 Miyazawa considered the following block matrix:

where A is a block matrix of  direct input coefficients, V is a matrix of  
value-added ratios for some r-fold division of  labor and non-labor 
categories and C is a corresponding matrix of  consumption 
coefficients for the r-types of  households.
In the open IO model only focus on A

14



Extended Demo-Economic Modeling (3)

 Decomposing the Miyazawa matrix, M, yields:

Where                         is the Leontief  inverse matrix
BC is a matrix of  production induced by endogenous consumption
VB is a matrix of  endogenous income earned from production
L=VBC is a matrix of  expenditures from endogenous income

15



Extended Demo-Economic Modeling (4)

 The most important component:

is the Miyazawa interrelational income multiplier or the 
generalized Keynesian multiplier 
 Traces how income earned in one region or by one group 

generates income to other regions or groups 
 Is it symmetrical or asymmetrical – impact of  income 

generated by region R on region S may be larger/smaller 
than the impact of  S on R?

16



Application to Chicago

 In this climate, inner city development is often seen as a 
zero-sum game, providing little demonstrable benefit to 
parts of  the metropolitan region outside the targeted areas 
and commanding public resources with high opportunity 
costs that might be more effectively directed to other parts 
of  the region.  

 Yet, if  there are gains from trade and interdependence 
in general between nations or between regions within a 
nation, should there not be some expectation of  similar 
findings within a metropolitan region?  

 Chicago analysis attempted to develop an understanding and 
appreciation of  the magnitudes of  the economic 
relationships and economic interdependence between inner-
city communities and the rest of  the metropolitan area

17



Application to Chicago (3)

 Unlike trade between nations, this interdependence 
depends not only on:
 the movement of  goods and services but also on the:

movement of  labor, i.e., commuting and the 
 associated income flows (income earned in one part of  the city is taken 

home to another part) and the
movement of  consumers in the spending of  this income

 In order to illustrate the complex interdependencies 
within a metropolitan area a 4-region multiregional input-
output model was constructed using Miyazawa’s (1976) 
extended framework.

18



Divisions of  the Chicago Metropolitan Region
19
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Unexpected Result: The Miyazawa 
Interrelational Income Multiplier 

 Region 2 – least prosperous but generated largest income 
multiplier (theory suggests that apc higher for lower 
income households)

 Significant asymmetric spillovers – suburbs benefit more from 
income growth in other regions than vice versa

20



Interpretation and a Problem
21

 The policy intervention centered around increasing development 
in the south side (Region 2); the analysis in the previous table 
showed significant interregional spillovers

 However, if  development (e.g. to reduce the “retail desert”) 
occurs thus generating trade diversion (residents shop locally), 
this would reduce interregional spillovers

 New jobs in Region 2 would increase the volume of  spending 
and while the share spent locally might increase, given American 
shoppers love of  variety, there is every expectation that the 
amounts spent outside the region would increase – a retail 
analogy to gains from trade –Region 2 would increase share of  
high frequency retail goods (e.g., food) while Region 4 would 
continue to specialize in low frequency (e.g., clothes)

 Without empirical evidence, this was difficult to demonstrate



Endogenizing Households

A c1 c2 f* x

v1

v2

Gross operating surplus

Taxes

x'
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Estimated by Kim et al. (2015)

Estimated by Kim and Hewings (2019)



Move from Spatial to Household Interdependence

 Income equality in the US has been deteriorating over the past several
decades in large part due to:
 declining middle-income family shares and, as Piketty reminds,
 the increase in the share of non wage and salary income in total

income.
 Supply-side proponents claim that lower taxes on the rich will lead to

significant income gains to lower income households – the so-called
“trickle-down effect”

 Despite the growing global- and nation-wide concerns about deepening
income inequality, the same issue at the sub-national level has not been
investigated as comprehensively as at higher geographical levels –
hundreds of papers but few explore the system-wide implications

 Explored income interdependence on basis of age and income levels
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Interrelational income multipliers (K matrix)

C
Consumption

coefficients

(I-A)-1

Leontief inverse

V
Income  coefficients

Income shock

Consumptio
n

Labor
income Output

Indicates how a unit income increase in one group generates income in other groups
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Data for Miyazawa framework

 An input-output table for Chicago with the base year of  
2009 (the econometric IO model updates the table each 
year – see Israilevich et al., JRS, 1997)

 Labor income coefficients matrix (V)
 Estimated labor cost shares by age group for Illinois using the Bayesian 

SUR model (Kim and Hewings, 2019) solved using the Metropolis-
Hastings algorithm

 Consumption coefficients matrix (C)
 Estimated almost ideal demand system (AIDS) by age group (Kim, 

Kratena and Hewings, 2014) for Chicago
 Average propensity to consume by age group: US Consumer Expenditure 

Survey
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Consumption and income patterns by age group
26



27

Plus Hewings’ sons and 
Eduardo Haddad’s daughters 
apc >> 1.0!)



The effects of  changes in age distribution
- Interrelational income multipliers (K matrix)

Age group of income origin

16-24 25-44 45-64 65+ Total
Age group of income receipt: 2009

16-24 1.055 0.037 0.035 0.045 1.172
25-44 0.423 1.292 0.286 0.383 2.384
45-64 0.378 0.263 1.259 0.349 2.249
65+ 0.030 0.021 0.021 1.028 1.100

Total 1.886 1.612 1.601 1.806 6.905
Age group of income receipt: 2020

16-24 1.043 0.028 0.027 0.035 1.133
25-44 0.362 1.249 0.244 0.326 2.182
45-64 0.440 0.304 1.299 0.404 2.447
65+ 0.040 0.028 0.027 1.036 1.131

Total 1.884 1.610 1.598 1.801 6.892
Changes in indirect & induced impacts (%): 2020-2009

16-24 -22.3 -22.7 -22.8 -22.7 -22.6
25-44 -14.4 -14.6 -14.6 -14.9 -14.6
45-64 16.3 15.7 15.5 15.5 15.8
65+ 30.7 30.9 31.1 31.3 31.0

Total -0.25 -0.48 -0.55 -0.58 -0.45

Age composition of employment
Average propensity to consume

28

Indirect effects “moving” from younger to 
older age groups over the period 2009-2020



Evolution of  interrelational income multipliers in Chicago
1980 Q1 Q2 Q3 Q4 Q5 Row Sum
Q1 1.18 0.11 0.08 0.07 0.06 1.49
Q2 0.88 1.52 0.41 0.35 0.28 3.45
Q3 1.55 0.92 1.73 0.62 0.49 5.31
Q4 2.31 1.37 1.08 1.93 0.73 7.42
Q5 3.51 2.08 1.65 1.41 2.12 10.78

Col. Sum 9.43 5.99 4.97 4.39 3.67 28.45

1990 Q1 Q2 Q3 Q4 Q5 Row Sum
Q1 1.14 0.08 0.06 0.05 0.04 1.37
Q2 0.65 1.36 0.29 0.25 0.20 2.76
Q3 1.20 0.66 1.52 0.47 0.38 4.22
Q4 1.87 1.03 0.82 1.73 0.59 6.03
Q5 3.22 1.78 1.41 1.26 2.02 9.69

Col. Sum 8.08 4.91 4.09 3.77 3.23 24.07

2000 Q1 Q2 Q3 Q4 Q5 Row Sum
Q1 1.24 0.14 0.11 0.09 0.07 1.65
Q2 0.94 1.57 0.43 0.36 0.28 3.56
Q3 1.65 1.00 1.75 0.63 0.49 5.52
Q4 2.61 1.58 1.19 1.99 0.77 8.13
Q5 4.89 2.96 2.24 1.87 2.45 14.42

Col. Sum 11.33 7.25 5.71 4.94 4.05 33.28

2010 Q1 Q2 Q3 Q4 Q5 Row Sum
Q1 1.12 0.07 0.05 0.04 0.03 1.32
Q2 0.46 1.25 0.20 0.17 0.13 2.20
Q3 0.83 0.45 1.36 0.30 0.24 3.17
Q4 1.33 0.72 0.58 1.49 0.38 4.50
Q5 2.68 1.46 1.18 0.99 1.79 8.09

Col. Sum 6.42 3.93 3.36 2.99 2.57 19.28
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Income group of income origin

Income group of income origin

Percentage changes in indirect impacts
1990-1980 Q1 Q2 Q3 Q4 Q5 Row Sum

Q1 -23.3 -28.6 -29.0 -25.6 -24.4 -25.8
Q2 -25.8 -30.8 -31.1 -27.9 -26.5 -28.1
Q3 -22.8 -28.1 -28.3 -25.0 -23.5 -25.2
Q4 -18.9 -24.5 -24.8 -21.3 -19.7 -21.5
Q5 -8.3 -14.5 -14.8 -10.8 -8.8 -11.1

Col. Sum -16.0 -21.7 -22.0 -18.3 -16.6 -18.7

2000-1990 Q1 Q2 Q3 Q4 Q5 Row Sum
Q1 73.9 91.0 82.4 70.3 64.2 77.2
Q2 42.9 56.7 49.4 39.5 34.3 45.3
Q3 38.1 51.3 44.2 34.7 29.5 40.3
Q4 39.4 52.8 45.6 36.1 30.9 41.7
Q5 51.9 66.5 58.6 48.2 42.5 54.4

Col. Sum 45.9 59.9 52.3 42.3 36.9 48.2

2010-2000 Q1 Q2 Q3 Q4 Q5 Row Sum
Q1 -48.6 -54.4 -51.3 -51.1 -50.3 -50.9
Q2 -51.2 -56.6 -53.7 -53.4 -52.6 -53.3
Q3 -49.9 -55.3 -52.3 -52.0 -51.1 -51.9
Q4 -48.9 -54.4 -51.3 -50.9 -50.0 -50.9
Q5 -45.2 -50.9 -47.4 -46.9 -45.9 -47.1

Col. Sum -47.5 -53.1 -49.8 -49.4 -48.4 -49.5
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Focus of  2010 Interrelational Income 
Multipliers

 The full matrix is shown on the left
 To highlight the asymmetry, the distribution of  spillover 

effects is shown on the right
 Lowest Income Group (1): 
 Intra-group spillover very small (<3%)
 Very large spillover to highest income groups (25% and 49%)

 Highest Income Group (2):
 Intra-group spillover very large (>50%)
 Very small spillover to lowest group (<2%)
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Evolution of  interrelational income multipliers in Chicago (2)

Note: Column sums of  interrelational income multipliers

Economy-wide income impact is the largest when an income shock originates from
the lowest 20 percent income group.
The lowest income group generate 2.5 to 3 times as high total income as the highest
income group does.

Origin of  one unit of  income shock
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generated by income origin 

quintile (highest=1)

Total income generated by income origin quintile
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Evolution of  interrelational income multipliers in Chicago (3)

Note: Row sums of interrelational income multipliers

• The highest 20% group receives the highest income generated when all income groups get
one unit of income shock.

• When all income groups get equal income shocks, the relative amount of income received
by the highest income group rose over the last three deceases while those by the rest groups
fell.

Group of income receipt

To
ta

l i
nc

om
e 

re
ce

iv
ed

Total income generated by one unit of income 
shock to all income groups

Ratios of total income generated by one unit of 
income shock to all income group (lowest=1)
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Spatial Disaggregation inside the REIM
33

 Dynamic IO 
coefficients

 Forecasting with the 
consideration of  
disaggregated 
industrial structure 

 Advanced Impact 
Analysis Framework

 Non-Spatial
Employment

(E)
Income (Y)

Population (P)

Final Demand
(F)Output

National Economy Dynamic IO
: X-Z Interaction



Spatial Disaggregation inside the REIM
34

Region ……………  …………. Municipalities ………. Cell*

Employment (E) Income (Y)

Population (P)

Final Demand
(F)Output

National Economy

Land Use

Intra-regional-level
Employment

Intra-regional-level
Population

Expected Employment
Growth

*Cell data and initial forecasts provided by LEAM (www.leam.illinois.edu)

http://www.leam.illinois.edu/


Sub-Regional Growth Modeling I
35

 Regional Disequilibrium Adjustment Model
(with some modifications of  dependent variables)

 Pioneered by Steinnes & Fisher (1974) and Carlino & Mills 
(1987)

 Extended (Spatial econometric version) by Boarnet (1994)
 Underlying Settings for the Formulation:
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Sub-Regional Growth Modeling II
36

 The Formulation of  the Sub-regional Module: Spatial cross-
regressive simultaneous equation system
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where ZPi,t: Expected level of  population in zone i at time t    
H: Household location factors

where ZEi,t: Expected level of  employment in zone i at time t    
B: Household location factors



Application to Chicago Metropolitan Area
37

 Unit of  Sub-regional 
Modeling: Municipalities 

n = 303 
296 Cities & Towns
7 unincorporated areas

 Extending the 2008 Version 
Chicago REIM
Coupling-type REIM
45 NAICS-based Sectors
Forecasting up to 2040



Model Solving Loops
38

Employment (E) Income (Y)

Population (P)

Final Demand
(F)Output

National Economy

Land Use

Intra-regional-level
Employment

Intra-regional-level
Population

Expected Employment
Growth

[1] [1] [2]

[2]

[3][4]

[4]

[5]

[5]

Dynamic IO

Region …………………… Municipalities ……………. Cell



Comparison of  Constrained vs Unconstrained Population Growth
39

5-7% difference



Comparison of  Constrained vs Unconstrained Employment Growth
40

<1% difference



Summary

 Important spatial and household heterogeneities that serve to
exacerbate income inequalities over time; optimal intervention
policy is complicated by feedbacks that may unravel initial
expectations

 The systems of networks uncovered in this research point to
enhanced levels if interdependence within metropolitan areas

 The fiscal federalism ideals need to be explored more effectively
to capture both positive and negative externalities raising difficult
questions about the spatial scale at which concerns about welfare
gains/losses need to be evaluated
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