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a  b  s  t  r  a  c  t

This  paper  examines  the  theory  of  the  Phillips  curve,  focusing  on the distinction  between
“formation”  of  inflation  expectations  and  “incorporation”  of  inflation  expectations.  Phillips
curve theory  has  largely  focused  on  the  former.  Explaining  the  Phillips  curve  by reference  to
expectation  formation  keeps  Phillips  curve  theory  in  the  policy  orbit  of natural  rate  think-
ing where  there  is  no  welfare  justification  for  higher  inflation  even  if there  is  a permanent
inflation–unemployment  trade-off.  Explaining  the  Phillips  curve  by  reference  to incorpora-
tion  of  inflation  expectations  breaks  that  orbit  and  provides  a welfare  economics  rationale
for Keynesian  activist  policies  that  reduce  unemployment  at the  cost  of  higher  inflation.

© 2012 Elsevier B.V. All rights reserved.

1. Introduction: the Phillips curve and20

macroeconomics21

The Philips curve is a central component of macroeco-22

nomics, providing a structural equation that determines23

the rate of inflation as a function of the rate of unemploy-24

ment. It is also central for policymaking since it constitutes25

a basic constraint on policy. If policymakers choose to stim-26

ulate economic activity, ultimate outcomes are constrained27

to lie on the Phillips curve which determines the set of sus-28

tainable inflation–unemployment outcomes. There is no29

lasting unemployment–inflation trade-off if the long-run30

Phillips curve is vertical.31

This paper examines the theory of the Phillips curve32

theory, focusing on the critical distinction between33

“formation” of inflation expectations and “incorpora-34

tion” of inflation expectations. Phillips curve theory has35

∗ Tel.: +1 202 667 5518.
E-mail address: mail@thomaspalley.com

historically focused on the former and neglected the latter. 36

That has had profound and little appreciated implications 37

for Phillips curve theory and macroeconomics. 38

The critical theoretical juncture was  the Friedman 39

(1968)–Phelps (1968) reformulation of Phillips curve the- 40

ory in the late 1960s. That reformulation shifted the focus 41

of Phillips curve research to the issue of expectation forma- 42

tion, closing an alternative research program suggested by 43

Tobin (1971a,b) that focused on incorporation of inflation 44

expectations. 45

Tobin’s alternative program was  abandoned because 46

it is logically incompatible with macro models that have 47

a single aggregate labor market, and instead requires 48

adoption of multi-sector labor markets. This gave the Fried- 49

man–Phelps approach a strategic advantage since it was 50

compatible with single good–single labor market macro 51

models that macroeconomists are familiar with and which 52

are also easier to use. 53

The paper is both a literature review and an extension 54

of Phillips curve theory. First, it uses the history of the 55

Phillips curve to surface and explain the significance of 56
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the distinction between “formation” and “incorporation”57

of inflation expectations for Phillips curve theory. Second,58

it presents a simple encapsulating framework for modeling59

both multi-sector and heterogeneous agent approaches to60

the Phillips curve. Third, using that framework, it presents a61

multi-sector model that incorporates labor market conflict.62

The result is a hybrid model that fuses Keynesian demand-63

pull and Post Keynesian conflict inflation theory. Fourth,64

and most importantly, the paper shows how the economic65

welfare and policy significance of the Phillips curve is dra-66

matically impacted by choice of theoretical explanation.67

Explaining the Phillips curve by reference to expectation68

formation keeps the Phillips curve in the orbit of natural69

rate thinking where there is no welfare justification for70

monetary policy aimed at reducing unemployment. That71

is because the trade-off only exists because of system-72

atic inflation expectation errors and the Pareto optimal73

policy is to avoid creating such expectation errors. In con-74

trast, if the Phillips curve is explained through intentionally75

incomplete incorporation of inflation expectations, there76

is a Pareto improving policy rationale for higher inflation77

that lowers unemployment. This provides a welfare eco-78

nomics rationale for Keynesian activist policies that reduce79

unemployment at the cost of higher inflation.80

2. The original Phillips curve: the Phillips–Lipsey81

nominal wage model82

The history of the Phillips curve begins with Phillips’83

(1958) seminal paper that reported a negative relation in84

the United Kingdom between the rate of nominal wage85

change and the unemployment rate over the period 186186

and 1957. Phillips’ finding was quickly incorporated into87

macroeconomics as if it were a theoretically founded rela-88

tion. In this regard, an article by Samuelson and Solow89

(1960) was especially influential, as it suggested how90

the Phillips curve might be relevant for anti-inflation91

policy. Since provision of policy guidance has always92

been an important motivation behind Keynesian structural93

macroeconomic modeling, this provided an impetus for94

incorporating the Phillips curve in macro models.95

Though quickly incorporated into theoretical macroe-96

conomics, the Phillips curve was actually an empirical97

finding. That means it has always needed a theoreti-98

cal explanation.1 Lipsey (1960) offered a first theoretical99

explanation, arguing the Phillips curve reflected a process100

of gradual disequilibrium adjustment in a conventional101

1 Tobin (1972, re-printed 1975, p. 45) has a lovely description of the
Phillips curve as “an empirical finding in search of a theory, like Pirandello
characters in search of an author”. Over the past three decades the empir-
ical validity of the Phillips curve has become increasingly contested. New
classical macroeconomics rejects the existence of a negatively sloped rela-
tion between the rates of inflation and unemployment and instead posits
a  relation between the change in inflation and the change in the unem-
ployment rate. As discussed later in this paper, some economists with
Keynesian proclivities now view the Phillips curve as backward bend-
ing. That shape explains why  linear regression techniques have difficulty
detecting it, and the difficulty is compounded by the problem of structural
shifts.

aggregate labor market. That process was  described as fol- 102

lows: 103

w = f (u − u∗) f (0) = 0, f ′ < 0, f ′′ < 0 (1.1) 104

where w = nominal wage inflation; u = actual unemploy- 105

ment rate; and u* = rate of unemployment (frictional and 106

structural) associated with full employment. According to 107

the Lipsey model, conditions of excess labor demand cause 108

nominal wage inflation, while conditions of excess labor 109

supply cause nominal wage deflation. 110

Lipsey’s (1960) theoretical formulation of the Phillips 111

curve was quickly adopted, but almost immediately the 112

empirical Phillips curve began to display instability, shift- 113

ing up in unemployment rate–inflation space. This shift 114

prompted search for a theoretical repair, and that repair 115

ended up fundamentally transforming macroeconomics 116

and shifting it in a direction that still holds. 117

3. The Friedman–Phelps Phillips curve: adaptive 118

expectations in an aggregate neo-classical labor 119

market 120

The theoretical repair and transformation of the Phillips 121

curve involved two  steps. Step one was the recognition 122

that labor markets determine real wages. Consequently, 123

if the Phillips curve is the product of imbalance between 124

labor supply and demand, it should determine real wage 125

inflation. That implies a Phillips curve of the form2
126

ω = f (u − u∗) f (0) = 0, f ′ < 0, f ′′ < 0 (2.1) 127

ω = real wage inflation. Defining real wage inflation as 128

ω = w − � (2.2) 129

� = rate of price inflation. Substituting Eq. (2.2) into Eq. (2.1) 130

then implies the Phillips curve should take the form: 131

w = f (u − u∗) + � (2.3) 132

Step two was  Friedman (1968) and Phelps’ (1968) incor- 133

poration of inflation expectations into the nominal wage 134

adjustment process, so that the Phillips curve becomes: 135

w = f (u − u∗) + �e (2.4) 136

�e = expected inflation. Assuming labor is the only cost 137

of production and there is no productivity growth, actual 138

inflation is then given by 139

� = w (2.5) 140

Substituting (2.5) into (2.4) then yields a Fried- 141

man–Phelps price inflation Phillips curve given by 142

� = f (u − u∗) + �e (2.6) 143

This formulation places inflation expectations center stage 144

and it has essentially set the course of Phillips curve 145

research for the past 40 years.3 146

2 If there is labor productivity growth real wages should grow at the
rate of productivity growth. That implies adding a constant term to Eq.
(2.1).  For simplicity, the issue of productivity growth is abstracted from
throughout the paper.

3 A referee pointed out that Friedman’s (1968) natural rate of unem-
ployment is exactly analogous with Champernowne’s (1936) notion of
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There are three major analytical implications from this147

simple framework. First, the long run Phillips curve is148

vertical because the long run equilibrium rate of unemploy-149

ment is determined by labor supply and demand, which150

is independent of inflation. Long-run equilibrium requires151

inflation expectations are fulfilled so that152

� = �e (2.7)153

Substituting (2.7) into (2.6) then implies f(u − u*) = 0 so154

that u = u*. In the long run the economy settles at the155

full employment rate of unemployment, which Friedman156

(1968) termed the natural rate of unemployment. Nat-157

ural unemployment consists of frictional and structural158

unemployment and is independent of the inflation rate.159

Consequently, the long run Phillips curve is vertical because160

the natural rate is independent of inflation and therefore161

consistent with any equilibrium rate of inflation.162

This argument against a trade-off is fully consistent163

with neo-classical theory, according to which labor mar-164

kets determine real wages and employment through the165

interaction of labor demand and supply. Since neither166

labor demand (the marginal product of labor) nor labor167

supply (the monetary value of the marginal disutility of168

labor) are affected by inflation, employment and unem-169

ployment are also unaffected by inflation. Ergo, there can170

be no permanent equilibrium trade-off between inflation171

and unemployment.4172

Second, though there is no long-run trade-off between173

inflation and unemployment, there can be a short-run174

trade-off if inflation expectations are adaptive and formed175

with a lag. Consequently, faster nominal aggregate demand176

growth is not immediately neutralized by a jump in infla-177

tion expectations.178

By stimulating nominal aggregate demand, policy179

makers can immediately lower unemployment because180

inflation expectations are initially pre-determined by the181

adaptive mechanism. This causes a movement along the182

initial short-run Phillips curve. However, thereafter infla-183

tion expectations start to increase, causing the economy184

to shift to a higher short-run Phillips curve and eventually185

track back to a new point on the long-run Phillips curve186

where expected inflation again equals (higher) actual infla-187

tion.188

Third, though the Friedman–Phelps model allows no189

permanent trade-off along a given short-run Phillips190

curve, policy can still lower unemployment permanently191

if policymakers are willing to persistently accelerate192

inflation. In this event, policymakers keep accelerating193

nominal demand growth and staying one step ahead of194

workers’ inflation expectations which are formed adap-195

tively. In effect, policymakers have the economy moving196

upward along the family of short-run Phillips curves. By197

“basic unemployment” which was developed in Champernowne’s expo-
sition of Keynes’(1936) General Theory model and was unacknowledged
by Friedman.

4 The critical microeconomic assumption is that neither labor demand
nor supply is affected by inflation, either directly or indirectly via some
other variable that is impacted (such as demand for real balances). This
point is made in Darity and Young (1995) and Darity and Goldsmith
(1995).

accelerating nominal demand growth, policymakers can 198

ensure that actual inflation always exceeds expected infla- 199

tion, thereby keeping labor markets away from the natural 200

rate of unemployment. 201

4. The Lucas Phillips curve: rational expectations in 202

an aggregate neo-classical labor market 203

The Friedman–Phelps reformulation of the Phillips 204

curve introduced inflation expectations and placed forma- 205

tion of inflation expectations center stage in macroeco- 206

nomics. Lucas (1972, 1973) cemented the new research 207

focus on expectation formation by replacing adaptive 208

expectations with rational expectations, and this fur- 209

ther diminished the claims regarding existence of an 210

inflation–unemployment policy trade-off. 211

With rational expectations the long-run Phillips curve 212

remains vertical, but there is no longer even a family of 213

short-run Phillips curves for the monetary authority to 214

openly exploit. And nor can the monetary authority accel- 215

erate inflation to keep unemployment down.5 Instead, 216

deviations from the natural rate can only come as a result of 217

surprise shocks and policy can do nothing to systematically 218

move economic outcomes below the natural rate.6 219

The Friedman–Phelps–Lucas synthesis has had an enor- 220

mous transformative impact on macroeconomics and that 221

impact remains present. First, the triumph of the vertical 222

long run Phillips curve did away with the prior Keynesian 223

discourse about full employment and full employment pol- 224

icy. Instead, full employment was replaced by the natural 225

rate of unemployment and full employment policy was  226

replaced by microeconomic labor market flexibility policy 227

aimed at lowering the natural rate by weakening unions 228

and worker protections. 229

Second, Lucas’ introduction of rational expectations 230

shifted economists’ attention to the implications of expec- 231

tation formation for policy. Rational expectations require 232

agents understand what policy is doing, which leads to ana- 233

lyzing policy in terms of “systematic rules”. That reframes 234

policy in terms of establishing an optimal policy rule. 235

To be effective the rule must be believed by the public, 236

which leads to the problems of time consistency of policy 237

(Kydland and Prescott, 1977) and policy credibility. That 238

then leads to issues such as central bank reputation and 239

central bank independence (Barro and Gordon, 1983a). 240

Third, the Friedman–Phelps–Lucas synthesis funda- 241

mentally transforms the economic welfare interpretation 242

of using macroeconomic policy to lower unemployment. 243

According to natural rate theory deviations from the nat- 244

ural rate are an economic distortion that lowers economic 245

5 In a non-stochastic rational expectations model agents have perfect
foresight and the economy is always on the long-run Phillips and there are
no short-run Phillips curves. In a stochastic model the monetary authority
can  engage in surprise monetary expansions that lower the unemploy-
ment rate and raise inflation, but those surprises cannot be systematically
repeated as agents will learn to anticipate them.

6 The only policy that is effective is random policy that pushes the
unemployment rate above and below the natural rate with equal prob-
ability. However, that increases economic volatility, which is welfare
reducing. The best that policy can do is to offset shocks and reduce the
variability of fluctuations around the natural rate.
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welfare. This follows from neo-classical labor market the-246

ory that represents the economy as achieving best feasible247

employment outcomes given tastes, technology, and the248

distribution of endowments. In such a world monetary pol-249

icy can only lower unemployment by “fooling” workers250

about expected inflation, which reduces workers’ welfare.251

That is a dramatically different view from the Keynesian252

view embodied in Samuelson and Solow’s (1960) origi-253

nal interpretation of the policy implications of the Phillips254

curve.255

A corollary of this “fooling” characterization is that nat-256

ural rate theory interprets policy as an antagonistic game257

played between opportunistic policymakers and the pub-258

lic rather than a benevolent game between public servants259

and the public (Barro and Gordon, 1983b).260

5. Tobin’s neo-Keynesian Phillips curve: the route261

not taken262

The Friedman–Phelps–Lucas explanation of the empir-263

ical instability of the Phillips curve dramatically trans-264

formed macroeconomics. However, Tobin (1971a,b) sug-265

gested another approach to explaining the Phillips curve266

that identified the critical issue as incorporation of inflation267

expectations rather the formation of inflation expectations.268

A simplified version of Tobin’s model is given by the269

following two  equations:270

w = f (u − u∗) + ��e 0 < � < 1, f ′ < 0, f ′′ < 0 (3.1)271

� = w (3.2)272

Substituting (3.2) into (3.1) then yields a short-run Phillips273

curve given by274

� = f (u − u∗) + ��e (3.3)275

Applying the long run equilibrium condition that expected276

inflation equal actual inflation (�e = �) yields a long-run277

Phillips curve given by278

� = f  (u − u∗)
1 − �

(3.4)279

The slope of this long-run Phillips curve is given by280

d�/du = f′/[1 − �] < 0. The long run Phillips curve is therefore281

negatively sloped and there exists a permanent trade-off282

between inflation and unemployment.283

As with the Friedman–Phelps model, if inflation expec-284

tations are formed adaptively there is a family of short-run285

Phillips curves, each indexed by the level of inflation286

expectations. However, there is also a long-run negatively287

sloped Phillips curve that is steeper than the short-run288

Phillips curve (d�/du|LR = f′/[1 − �] < d�/du|SR = f′ < 0). This289

long-run Phillips curve crosses each short-run Philips curve290

at the point where actual inflation equals expected inflation291

(� = �e).292

One feature is that the long-run negatively sloped293

Phillips curve holds regardless of whether inflations expec-294

tations are formed adaptively or rationally. If inflation295

expectations are formed rationally then agents have per-296

fect foresight given the non-stochastic nature of the model.297

That means expected inflation equals actual inflation at all298

times (�e = �) so that agents are always on the long-run299

Phillips curve (i.e. there is no family of short-run Phillips 300

curves and the long- and short-run Phillips curves are one). 301

However, despite this, the long-run Phillips curve remains 302

negatively sloped. That shows that formation of inflation 303

expectations is not the critical question when it comes to 304

the Phillips curve. 305

Analytically, the key feature of Tobin’s neo-Keynesian 306

Phillips curve is that the coefficient of inflation expecta- 307

tions in Eq. (3.1) is less than unity (� < 1). That means 308

incorporation of inflation expectations into nominal wage- 309

setting is less than complete, and it is this rather than the 310

formation of inflation expectations that is critical for the 311

existence of a Phillips trade-off. 312

In this regard, there is a long history of empirical support 313

for the proposition that the coefficient of inflation expec- 314

tations is less than unity. Tobin (1971b, p. 26) writes: “The 315

most important empirical finding is that ˛21, the coefficient 316

of feedback of price inflation on to wages, is significantly 317

less than one.” That finding has been reaffirmed by Brainard 318

and Perry (2000),  though they also report that the coeffi- 319

cient is variable. Thus, it was  low in the 1950s and 1960s, 320

rose in the 1970s, and has since fallen back. 321

This raises the theoretical questions of why incorpora- 322

tion of inflation expectations is less than unity and why 323

it might change. The problem is it is hard to construct 324

a justification for less than full incorporation of inflation 325

expectations in an aggregate labor market model. That is 326

because according to such a model the labor market deter- 327

mines real wages and failure to fully incorporate inflation 328

expectations would constitute systematic money illusion. 329

That in turn would erode the real wage over time, causing 330

systematic disequilibrium. 331

6. Tobin’s multi-sector disequilibrium Phillips 332

curve: explaining less than full incorporation of 333

inflation expectations 334

The clue to solving the puzzle why empirical estimates 335

of the Phillips curve show less than full incorporation of 336

inflation expectations was suggested by Tobin who  argued 337

the Phillips curve is the product of a multi-sector phe- 338

nomenon: 339

“The myth of macroeconomics is that relations among 340

aggregates are enlarged analogues of relations among 341

corresponding variables for individual households; 342

firms, industries, markets. That myth is a harmless and 343

useful simplification in many contexts, but sometimes 344

it misses the essence of the phenomenon (Tobin, 1972, 345

re-printed 1975, p. 45).” 346

For Tobin, the Phillips curve is a disequilibrium phe- 347

nomenon, the product of the combination of downward 348

nominal wage rigidity plus persistent recurring disequi- 349

librium disturbances at the sector level. Disequilibria are 350

always arising at the sector level because of sector spe- 351

cific demand shocks and some sectors have unemployment 352

because of downward nominal wage rigidity. Greater 353

aggregate demand pressure reduces unemployment by 354

reducing the proportion of sectors with unemployment, 355

but it raises inflation in sectors at full employment. 356
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A multi-sector disequilibrium approach suggests why357

macroeconomic policy can lower unemployment in a358

welfare improving way, thereby countering the Fried-359

man–Phelps–Lucas “fooling” argument. Unfortunately,360

Tobin (1972) framed the theoretical argument in terms361

of a multi-sector economy with downward nominal wage362

rigidity rather than a multi-sector economy with incom-363

plete incorporation of inflation expectations.364

The logic of the multi-sector Phillips curve is as fol-365

lows. Slower nominal wage increases in sectors below366

full employment helps them adjust relative to sectors at367

full employment. That slower nominal wage increase is368

achieved by incomplete incorporation of inflation expec-369

tations. There are two reasons why workers in sectors do370

not simply lower nominal wages. First, labor exchange is371

characterized by conflict and moral hazard, which causes372

workers to resist wage reductions imposed from within the373

employment relationship for fear that firms are trying to374

cheat them. However, workers are willing to accept some375

real wage reduction imposed from outside the employment376

relationship via adjustment of the general price level since377

this is beyond the control of individual firms. Second, work-378

ers are often nominal debtors (due to mortgage obligations,379

etc.) and that provides another reason to resist nominal380

wage reduction.7381

Palley (1994, 1997) provides a formal multi-sector382

model that incorporates wage setting based on incomplete383

incorporation of inflation expectations, and the result is an384

economy with a negatively sloped long-run Phillips curve385

in which there is a permanent trade-off between inflation386

and unemployment.8 Where the economy settles on that387

Phillips curve is determined by the rate of aggregate nom-388

inal demand growth that determines the equilibrium rate389

of inflation.390

This multi-sector approach to the Phillips curve can be391

captured by the following simple model. There are N iden-392

tically sized sectors and nominal wage adjustment at the393

sector level is given by394

wi = f  (ui − u∗) + ��e ui > u∗, 0 < � < 1,
f (ui − u∗) + �e ui < u∗ (4.1)395

where i = 1,. . .,  N and u* = full employment rate of unem-396

ployment. The critical innovation is that nominal wage397

adjustment in sectors with less than full employment398

only partially incorporates inflation expectations. Less than399

full incorporation helps restore full employment but it is400

accomplished without recourse to nominal wage cuts from401

within the employment relation that are resisted by work-402

ers for fear of opportunism by firms.403

Workers have rational expectations so that:404

� = �e (4.2)405

7 The microeconomic foundations for such labor market behavior are
developed in Palley (1990). Bewley (1999) provides empirical evidence
that is supportive of this microeconomic logic.

8 Akerlof et al. (1996) have also developed a model of a negatively sloped
long-run Phillips curve. However, they emphasize firm heterogeneity and
overlook inflation expectations.

Sector price inflation and aggregate nominal wage and 406

price inflation are given respectively by 407

�i = wi (4.3) 408

w =
∑ wi

N
(4.4) 409

� =
∑ �i

N
(4.5) 410

Aggregate unemployment and the proportion of sectors 411

with unemployment are given respectively by 412

u =
∑ ui

N
(4.6) 413

s = s(u) 0 < s < 1, s′ > 0 (4.7) 414

Eq. (4.7) embodies the implicit assumption that there is 415

a positive monotonic relationship between the aggregate 416

unemployment rate and the proportion of sectors with 417

unemployment. 418

When this pattern of sector wage adjustment is aggre- 419

gated it yields a wage inflation Phillips curves of the form: 420

w = [1 − s(u)]f (u+ − u∗) + s(u)f (u− − u∗) 421

+ [1 − s(u) + s(u)�]�e (4.8) 422

u+ = unemployment rate in sectors above full employment, 423

u− = unemployment rate in sectors below full employment. 424

The price inflation equation is given by 425

� = F(u − u∗)
s(u)[1 − �]

Fu < 0 (4.9) 426

The function F(.) defines the weighted average sector dise- 427

quilibrium component of nominal wage inflation which is 428

given by 429

F(u − u∗) = [1 − s(u)]f (u+ − u∗) + s(u)f (u− − u∗) (4.10) 430

The aggregate coefficient of inflation expectations in Eq. 431

(4.8) can be defined as 432

� = 1 − s(u) + s(u)� ≤ 1 �u < 0 (4.11) 433

It is a weighted average of incorporation of inflation expec- 434

tations by sectors at full employment and those below full 435

employment. It is less than unity as long as there are some 436

sectors below full employment, which holds as long as 437

s(u) > 0. Differentiating with respect to u yields: 438

d�

du
= [� − 1]su < 0 439

The aggregate coefficient for incorporation of inflation 440

expectations therefore falls as unemployment rises. The 441

logic is simple as more sectors experience unemployment 442

they hold back on fully incorporating inflation expecta- 443

tions in nominal wage demands, lowering the aggregate 444

coefficient. 445

Differentiating Eq. (4.9) with respect to the unemploy- 446

ment rate yields the slope of the Phillips curve which is 447

given by 448

� = F(u − u∗)
s(u)[1 − �]

Fu < 0 (4.9) 449

d�/du = s(u)F ′ − F(u − u∗)su
{s(u)2[1 − �]} < 0

450
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The slope of the Phillips curve is therefore negative so451

that there is a permanent trade-off between inflation and452

unemployment. As u falls s(u) tends to zero so that the slope453

eventually becomes infinite and the Phillips curve becomes454

vertical. That corresponds to a situation when all sectors are455

at or beyond full employment.456

The key variable is the aggregate coefficient of infla-457

tion expectations, �,  which is a weighted average of458

the sector coefficients of inflation expectations. The459

aggregate is less than unity because sectors with unem-460

ployment do not fully incorporate expected inflation461

in their nominal wage settlements. As the unemploy-462

ment rate and proportion of sectors with unemployment463

decreases, the aggregate coefficient of inflation expecta-464

tions increases. When all sectors are at full-employment465

it becomes unity. At that stage the Phillips curve becomes466

vertical and the inflation–unemployment trade-off467

disappears.468

The multi-sector framework is essential as this struc-469

ture explains why the aggregate coefficient of inflation470

expectations is less than unity and why it can vary with471

the aggregate unemployment rate. The Phillips curve472

steepens and the marginal inflation–unemployment473

trade-off weakens as more and more sectors reach474

full employment and fully incorporate inflation475

expectations.476

The method of formation of inflation expectations is sec-477

ondary. In the above model workers are assumed to have478

perfect foresight (i.e. rational expectations) and a Phillips479

trade-off still exists. Having adaptive expectations would480

not change this. The only effect would be to create a sep-481

arate additional family of short run Phillips curve, each482

indexed by the level of inflation expectations, that intersect483

the long-run Phillips curve at the point where �e = �.484

The coefficient of incorporation of inflation expecta-485

tions is what distinguishes the multi-sector Phillips curve486

from other Phillips curves. For instance, the Tobin–Palley487

multi-sector Phillips curve becomes vertical and equiva-488

lent to the Friedman–Phelps–Lucas Phillips curve when489

there is simultaneously true full employment in all sec-490

tors (u ≤ u*) so that s = 0 and � = � = 1. The issue is not491

frequency of nominal wage re-contracting as in the Fischer492

(1977) long-term over-lapping nominal contracts model.493

In the Fisher model wage contracts fully incorporate infla-494

tion expectations at the contract date. There is a temporary495

inflation–unemployment trade-off when old contracts are496

in place, but that trade-off gradually decays as new con-497

tracts which fully incorporate new inflation expectations498

are negotiated.499

The Tobin–Palley and Fisher models reflect fundamen-500

tally different views of the nominal wage contracting501

process. In the Tobin–Palley model there is some perma-502

nent downward nominal wage rigidity and labor market503

adjustment in sectors with unemployment is accomplished504

gradually by having sector nominal wages lag aggregate505

inflation. In the Fisher model there is temporary down-506

ward nominal wage rigidity, labor market adjustment in507

sectors with unemployment is accomplished fully with508

discrete nominal wage reductions when contracts are re-509

negotiated, and nominal wages grow thereafter at the510

aggregate rate of inflation.511

MUR

MURI

Inflation (%)

Unemployment

rate

u*
π = 0

Fig. 1. The backward bending Phillips curve.

7. The backward bending Phillips curve: 512

near-rational expectations 513

The Phillips curve has historically been viewed as nega- 514

tively sloped. Akerlof et al. (2000) have presented a model 515

which has the Phillips curve bending backward. Accord- 516

ing to their model, the curve is initially negatively sloped 517

in unemployment–inflation space, then bends back and 518

becomes positively sloped, and ultimately becomes verti- 519

cal. 520

Such a backward bending Phillips curve is shown 521

in Fig. 1. In place of a non-accelerating inflation rate 522

of unemployment (NAIRU) that acts as a constraint on 523

the sustainable minimum unemployment rate, there is 524

a minimum unemployment rate (MUR) that pairs with 525

a minimum unemployment rate of inflation (MURI). The 526

MURI is the inflation rate that obtains at the point of inflex- 527

ion when the Phillips curve bends backward. 528

Whereas Tobin (1972) proposed a multi-sector 529

approach to the Phillips curve, Akerlof et al. (2000) 530

adopt a multi-agent approach in which agents differ in 531

their degree of rationality. That approach makes for- 532

mation of inflation expectations the foundation of the 533

Phillips trade-off and therefore remains stuck in the 534

Friedman–Phelps–Lucas research tradition. 535

The argument is some agents (workers) have near- 536

rational inflation expectations and they systematically 537

under-estimate inflation at low rates of inflation. This 538

constitutes a form of “money illusion”, and it is this 539

money illusion that enables a trade-off between inflation 540

and unemployment. However, as actual inflation increases 541

workers progressively reduce the extent of money illu- 542

sion (i.e. reduce their underestimate of actual inflation). 543

That reversal causes the Phillips curve to bend back and 544

eventually become vertical at high levels of inflation when 545

workers fully correct their underestimate. 546

The model can be represented in a conventional Phillips 547

curve framework by the following equations: 548

wi = f  (u − u∗) + �e
R i = R

f (u − u∗) + �e
NR i = NR

(5.1) 549

�e
R = � (5.2) 550

�e
NR = p(�) ≤ � � < �C p′ > 0

� � ≥ �C (5.3) 551

�i = wi (5.4) 552
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w = swNR + [1 − s]wR (5.5)553

� = s�NR + [1 − s]�R (5.6)554

s = s(�) 0 < s < 1, s′ < 0 (5.7)555

The critical feature of the model is there are two types556

of agents—rational (R) and near-rational (NR). Rational557

agents have perfect foresight rational expectations and558

their expected inflation equals actual inflation, as described559

by Eq. (5.2). Near-rational agents have near rational expec-560

tations and consistently under-estimate inflation when561

inflation is low. Eq. (5.3) describes the determination of562

their inflation expectations. NR agents underestimate infla-563

tion when it is less than �C, though the error also falls as564

inflation rises. They correctly estimate inflation when it is565

at or above �C.566

Eq. (5.7) describes the proportion of NR agents in the567

economy. As inflation rises, the proportion falls as more568

and more agents become aware of their underestimate.569

Combining Eqs. (5.2), (5.3) and (5.7) yields an expression570

for economy-wide inflation expectations given by571

�e = s(�)�e
NR + [1 − s(�)]�e

R (5.8)572

Combining (5.8) with (5.1) and (5.7) then yields an aggre-573

gate equation for the Phillips curve given by574

� = f (u − u∗) + s(�)�e
NR + [1 − s(�)]�e

R (5.9)575

There are now two regimes: one where inflation is equal576

to or greater than �C and the proportion of NR agents has577

shrunk to zero; the other where inflation is below �C and578

the proportion of NR agents is non-zero.579

In the regime where � ≥ �C all agents are rational and580

the Phillips curve is given by581

� = f (u − u∗) + �e (5.10.a)582

�e = � (5.10.b)583

The Phillips curve therefore reduces to the natural rate ver-584

tical Phillips curve and there is no trade-off.585

In the regime where � < �C some agents are non-586

rational and the Phillips curve is given by587

� = f (u − u∗) + s(�)p(�) + [1 − s(�)]� (5.11)588

Differentiating with respect to u yields:589

d�

du
= f ′

[s(�) + �s′ − s′p(�) − p′s(�)]
≷ 0590

The sign of this expression is ambiguous and depends on591

the rate of inflation. The numerator is negative, but the592

denominator is ambiguous. When � is low, s(�) is large and593

the denominator will be positive if it dominates, making the594

Phillips curve negatively sloped. As inflation increases s(�)595

falls and the term involving � gains greater weight, caus-596

ing the expression to change sign so that the denominator597

becomes negative and the Phillips curve bends back.598

The economic logic of the Akerlof et al. (2000) backward599

bending Phillips curve is as follows. Initially, higher infla-600

tion lowers unemployment by fooling NR agents. However,601

as inflation increases, fewer and fewer agents are “fooled”602

by inflation. Additionally, those who are fooled are fooled603

by less. These effects progressively steepen the Phillips604

curve (i.e. the marginal effect of inflation fooling dimin- 605

ishes). Eventually, as the proportion of NR agents shrinks, 606

further increasing inflation actually increases unemploy- 607

ment by further reducing the number of NR agents and 608

lowering the extent to which remaining NR agents are 609

fooled. 610

8. The backward bending Phillips curve with 611

incomplete incorporation of inflation expectations 612

Akerlof et al. (2000) redirect attention back to the 613

issue of formation of inflation expectations and generate a 614

Phillips curve because some workers systematically under- 615

estimate inflation. Palley (2003) provides an alternative 616

explanation of the backward bending Phillips that rests on a 617

multi-sector construction of the economy in which there is 618

less than complete incorporation of inflation expectations 619

in sectors with unemployment. 620

The key innovation is that workers in sectors with 621

unemployment become increasingly resistant to exces- 622

sively fast reductions in the general purchasing power of 623

their wages. They therefore respond to increased inflation 624

by increasing the extent of incorporation of inflation expec- 625

tations. Such a mechanism was  suggested by Rowthorn 626

(1977),  albeit in the context of a single sector economy. 627

The model is the same as that in Section 6 and described 628

by Eqs. (4.1)–(4.7). As before, there are two  sector nomi- 629

nal wage adjustment regimes. One when a sector is below 630

full employment (ui > u*), and another when a sector is at 631

or above full employment (ui > u*). However, there is an 632

additional equation determining the coefficient of inflation 633

expectations in sectors with unemployment, given by 634

� = �(�e) < 1 �e < �C, �′ > 0
1 �e ≥ �C (6.1) 635

This coefficient depends on the rate of inflation. In low 636

inflation environments there is less than full incorporation 637

of inflation expectations. However, as inflation increases 638

the degree of inflation expectation incorporation rises, and 639

inflation expectations are fully incorporated when �e ≥ �C. 640

There are now two regimes to consider. Regime one is 641

when all sectors are at full employment so that proportion 642

of sectors with unemployment is zero and s(u) = 0. Regime 643

two is when some sectors have unemployment and s(u) > 0. 644

When all sectors are at full employment (regime one) 645

the coefficient of inflation expectations is unity in all sec- 646

tors. In this case the aggregate Phillips curve is given by 647

� = F(u − u∗) + �e Fu < 0, �e > �C (6.2) 648

�e = � (6.3) 649

This is the same as the natural rate vertical Phillips curve 650

and there is no inflation–unemployment trade-off. 651

When some sectors have unemployment (regime two) 652

the aggregate Phillips curve is given by 653

� = F(u − u∗) + [1 − s(u)]�e + s(u)�(�e)�v Fu < 0, 654

�e < �C (6.4) 655

656

�e = � (6.5) 657
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MUR

MURI

Inflation (%)

Unemployment

rate

u*
π = 0

SRPC(πe = π2)

SRPC(πe = π1)

SRPC(πe = π0)

LRPC

Fig. 2. The backward bending Phillips curve (LRPC) with adaptive expec-
tations (�2 > �1 > �0).

The critical feature is that as long as �e < �C the aggregate658

coefficient of inflation expectations will be less than unity659

because workers in sectors with unemployment less than660

fully incorporate inflation expectations.661

Substituting (6.5) into (6.4) and differentiating with662

respect to u yields the slope of the Phillips curve, which663

is given by664

d�

du
= {F ′ + s′�[�(�) − 1]}
s(u){[1 − �(�)] − ��′} ≷ 0665

The sign of this expression is ambiguous. The denomina-666

tor is negative, but the numerator is ambiguous. For low667

rates of inflation, �(�) will be small so that the numerator668

is positive and the slope of the Phillips curve is negative.669

However, as inflation increases, �(�) increases so that the670

numerator becomes negative and the Phillips bends back671

and become positively sloped.672

The economic logic is that when inflation is low sectors673

with unemployment do not fully incorporate aggregate674

inflation in their wage demands, enabling an increase in675

real demand that lowers unemployment in those sectors676

and in aggregate. However, as inflation increases, work-677

ers in these sectors start increasingly resisting too rapid678

real wage erosion. That diminishes the beneficial effect of679

inflation, causing the Phillips curve to steepen. As infla-680

tion increases further the Phillips curve bends back because681

workers start to ratchet up their incorporation of inflation682

expectations faster than the increase in inflation.683

For low inflation rates there is an unemployment trade-684

off, but once again it has nothing to do with formation685

of expectations, misperceptions, or fooling. Workers have686

perfect foresight but choose not to fully incorporate their687

inflation expectations.688

Replacing perfect foresight with adaptive expectations689

would complicate the model. Instead of a single backward690

bending Phillips curve that is both the short-run and long-691

run Phillips curve, there would be a long-run Phillips curve692

and a family of short-run Phillips curves each indexed693

by a particular level of adaptive expectations. As inflation694

expectations increase, each short-run Phillips curve will695

become steeper because the coefficient of feedback of infla-696

tion expectations, �(�e), becomes larger in Eq. (6.4). Each697

individual short-run Phillips curve is also convex because698

of the F(u − u*) and s(u) terms in Eq. (6.4). This is illustrated699

in Fig. 2.700

Such a configuration helps explain the econometric dif- 701

ficulties surrounding the Phillips curve. A single backward 702

bending Phillips curve that becomes vertical will on its 703

own  produce a complicated scatter plot. A backward bend- 704

ing Phillips curves that is crossed by a family of short-run 705

Phillips curves will produce a scatter plot that is bunched 706

and looks close to random. That makes it enormously dif- 707

ficult to estimate econometrically the Phillips curve. 708

9. Worker militancy, conflict, and the Phillips curve 709

In the above model the slope of the backward bend- 710

ing Phillips curve and its turning point depend on how 711

rapidly workers start to display real wage resistance (i.e. 712

how sensitive � is to �e). If workers start displaying real 713

wage resistance at low inflation rates, the Phillips curve 714

will be steep and bend back at a relatively low rate of infla- 715

tion and high rate of unemployment. If real wage resistance 716

only develops slowly, the Phillips curve will be flatter and 717

will bend back at a higher rate of inflation and lower rate 718

of unemployment. 719

This links the Phillips curve to Post Keynesian con- 720

cerns with the inflation effects of labor market conflict and 721

worker militancy. It also closes a hole in Post Keynesian 722

conflict inflation theory which has no theory of how infla- 723

tion expectations fit into the Phillips curve.9 724

Worker militancy can be thought of as a political atti- 725

tude that influences wage behavior. Such a militancy effect 726

can be incorporated by re-specifying the sector nominal 727

wage adjustment process as follows: 728

wi = f (ui − u∗) + ��e ui > u∗, 0 ≤ � ≤ 1,
f (ui − u∗) + �e ui < u∗ (7.1) 729

� = �e (7.2) 730

u∗ = u( ) u > 0 (7.3) 731

� = �(�e,  ) < 1 �e < �C, ��e > 0, � > 0
1 �e ≥ �C (7.4) 732

where   = labor militancy variable. The model is identical 733

to that described in Section 8 except for the addition of a 734

labor militancy variable. 735

Labor militancy affects the inflation process in two  736

ways. First, Eq. (7.3) has labor militancy raising the unem- 737

ployment rate at which workers start to demand higher 738

wages. Greater militancy means unemployment has less 739

of an intimidation effect on wage demands so that wage 740

inflation picks up at a higher rate of unemployment. 741

Second, Eq. (7.4) has an increase in labor militancy raise 742

the coefficient of inflation expectations, thereby increasing 743

the incorporation of inflation expectations for any given 744

rate of expected inflation. That means nominal wage infla- 745

tion incorporates more expected inflation. 746

9 Indeed, if inflation expectations are introduced in the standard Post
Keynesian model (Myatt, 1986; Dalziel, 1990; Lavoie, 1992; Palley, 1996)
and workers correctly anticipate inflation, the Post Keynesian Phillips
curve is vertical for the same reason the neo-Keynesian Phillips curve
(Tobin, 1971a,b) was vertical, unless the feedback of inflation expectations
is less than unity. That begs the question addressed in this paper.
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Unemployment
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MURI1

MURI2

Fig. 3. Increased worker militancy shifts the backward bending Phillips
curve to the right and lowers the MURI.

Using Eqs. (7.1)–(7.4) and Eqs. (4.3)–(4.7) yields the fol-747

lowing aggregate nominal wage Phillips curve:748

w = F(u − u∗( )) + [1 − s(u) + s(u)�(�e,  )]�e �e < �C

F(u − u∗( )) + �e �e ≥ �C (7.5)749

The price inflation Phillips curve is then given by750

� = F(u − u∗( ))
s(u)[1 − �(�e,  )]

�e < �C (7.6)751

Like the Phillips curve in Section 8, this Phillips curve is752

backward bending. Likewise, when �e ≥ �C the Phillips753

curve is vertical.754

Fig. 3 shows the effect of increased worker militancy755

on the Phillips curve. Greater worker militancy causes a756

generalized rightward shift of the Phillips curve by increas-757

ing the unemployment rate consistent with zero inflation.758

Additionally, it generates more rapid feedback of inflation759

expectations that causes the Phillips curve to bend back at760

lower rates of inflation and higher rates of unemployment.761

Greater militancy therefore lowers the minimum unem-762

ployment rate of inflation (MURI1 > MURI2). The reverse763

holds for reduced militancy.764

This formulation has important policy consequences. It765

is widely believed that the current era is one of reduced766

labor militancy. Indeed, as far back as 1999 former Federal767

Reserve Chairman Alan Greenspan (1999) openly com-768

mented about workers’ heightened sense of job insecurity769

tamping down real wages. In terms of the above model, this770

can be interpreted as reduced militancy that has shifted771

the Phillips curve left and increased the MURI, creating772

space for the monetary authority to push for a lower rate773

of unemployment.774

10. Near-rational expectations versus incomplete775

incorporation of expectations: why it matters?776

Near-rational expectations (Akerlof et al., 1996, 2000)777

and incomplete incorporation of inflation expectations778

(Palley, 1994, 1997, 2003) can both explain the Phillips779

curve and why it might also be backward-bending.780

However, the two theories have dramatically different eco-781

nomic welfare implications, and they also have different782

empirical implications.783

With regard to economic welfare implications, the crit-784

ical feature is that the near-rationality approach relies on785

misperceptions and fooling to generate a Phillips trade-off.786

As in the Friedman (1968)–Phelps (1968)–Lucas–Rapping 787

(1969) world, near-rationality has workers being fooled to 788

supply more labor. At low rates of inflation, near-rational 789

workers systematically under-estimate inflation and they 790

therefore supply more labor than they would if they had 791

full information or rational expectations. Such fooling is 792

sub-optimal from a welfare standpoint since it forces a 793

departure from the full information equilibrium so that 794

the new equilibrium is not Pareto optimal. Consequently, 795

the policy recommendation from a model that generates a 796

Phillips trade-off on the basis of near-rationality is to either 797

have zero inflation or an inflation rate above �C at which 798

rate all agents are rational and correctly anticipate inflation. 799

In contrast, the nominal wage conflict approach 800

involves no fooling. Instead, inflation helps circumvent 801

mistrust between workers and firms over adjusting wages 802

from within the employment relation. It does so by impos- 803

ing wage adjustments from outside the relation via the 804

general price level. That helps reduce disequilibrium unem- 805

ployment and it unambiguously raises economic welfare by 806

avoiding wasteful unemployment. That was Tobin’s (1972) 807

original rationale for why  a little bit of inflation could 808

increase economic welfare by greasing the wheels of labor 809

market adjustment. 810

Which theory is to be preferred? There are both the- 811

oretical and empirical reasons to prefer the incomplete 812

incorporation of inflation expectations hypothesis. With 813

regard to theory, the near-rational expectations approach 814

relies on some workers having near-rational expectations. 815

Who  are those workers, why are only some near rational, 816

and why do they not learn? The incomplete incorporation 817

of inflation expectations approach views the nominal wage 818

adjustment problem as generic and afflicting all sectors and 819

workers. However, at any particular time only those sectors 820

with unemployment are affected by it.10
821

With regard to empirics, the near-rationality approach 822

predicts that, at low rates of inflation, surveys of inflation 823

expectations obtained from randomly selected participants 824

should be systematically below actual inflation and ratio- 825

nally formed inflation expectations. This is because the 826

pool of respondents will include a mix  of near-rational 827

and rational agents, and the former systematically under- 828

estimate inflation. The inflation expectations incorporation 829

hypothesis implies no such bias about the public’s inflation 830

expectations. 831

Second, in contrast to the near-rational expecta- 832

tions hypothesis, the inflation expectations incorporation 833

hypothesis provides a theoretical explanation of Brainard 834

and Perry’s (2000) finding that the coefficient of inflation 835

expectations increased in the 1970s. One reason is that 836

workers may  have become more militant. A second rea- 837

son is that the economy may  have been operating on the 838

positively sloped portion of the backward bending Phillips 839

curve. In that region, high inflation prompts workers to 840

10 A referee suggested that the near-rational workers might be re-
entrants and new entrants to the labor force. However, the Akerlof et al.
(1996, 2000) models involve nominal wage-setting with existing workers.
Moreover, there is no reason to believe that re-entrants and new entrants
are  less well informed about aggregate price inflation.
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resist too rapid real wage erosion by incorporating more841

of their inflation expectations into nominal wage setting.842

11. Conclusion843

The Phillips curve is an essential part of macroeco-844

nomics, yet its history has been one of initial theoretical845

confusion followed by subsequent neglect of alterna-846

tive theoretical explanations. The Friedman–Phelps–Lucas847

explanation of the Phillips curve fundamentally changed848

the direction of Phillips curve research, making formation849

of inflation expectations the critical question. That change850

truncated interest in an alternative approach to explaining851

the Phillips curve that identified incorporation of inflation852

expectations into nominal wage setting as the critical fac-853

tor.854

Forty years on, macroeconomics remains dominated by855

the issue of formation of expectations and there seems little856

awareness of the significance of expectation incorporation.857

Near-rational expectation formation can explain the exist-858

ence of a negatively sloped Phillips curve, but it cannot859

provide a welfare economics rationale for exploiting the860

trade-off. That keeps macroeconomic policy stuck in the861

policy orbit of natural rate thinking. In contrast, explaining862

the Phillips curve by reference to rational but incomplete863

incorporation of inflation expectations breaks that orbit864

and provides a rationale for Keynesian activist policies that865

reduce unemployment at the cost of higher inflation.866

Academic research is path dependent, and once a par-867

ticular path is chosen it is difficult to reconsider paths not868

taken. In the case of Phillips curve research that has had869

enormous implications for macroeconomics and macroe-870

conomic policy because of the profound significance of the871

Phillips curve.872
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