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Delta, supply issues slow Q3 growth, but recovery remains on track; transition to restocking in 2022  

• Our updated forecast of real GDP growth for 2021 is 5.5%, and for 2022 is 4.3%, both little changed from last month.1  

• GDP growth slowed from 6.7% in Q2 to 2.0% in Q3. Third-quarter growth was more than accounted for by an increase in invento-

ry investment. While still declining, inventories did so at a slower rate than in Q2. Final sales (-0.1%) declined outright as sales to 

domestic purchasers decelerated sharply and net exports posted a large decline.   

• PCE-services at risk of COVID decelerated during the summer surge of infections.2 Vehicle sales, constrained by low inventories, 

fell from 16.9 million to 13.3 million units in Q3, and tumbling motor vehicle output, constrained by chip shortages, subtracted 1.4 

percentage points from Q3 growth.  

• A subsiding rate of COVID infections, anticipated further progress on vaccinations (including vaccinations of children), the gradu-

al resolution of supply disruptions and labor shortages, and accommodative financial conditions will support the resumption of 

firm growth heading into 2022. We expect the unemployment rate, which fell to 4.6% in October, to reach 3.5% by late 2022.  

• We revised up our forecast of CPI inflation for 2021 from 4.3% to 4.5%, and for 2022 from 3.0% to 3.3%, mostly the result of 

higher projected near-term energy costs. As supply chains mend, and with long-run inflation expectations anchored near the Fed’s 

2% objective, we expect core PCE inflation to subside to moderately above 2% by 2023.  

• The FOMC met on 2–3 November and, as expected, announced it will begin tapering its purchases of assets this month at a pace 

that will complete the taper by mid-2022. We continue to assume “lift off” of the federal funds rate in March of 2023. 

• The House passed the Infrastructure Investment and Jobs Act (IIJA) and sent it to President Biden’s desk for signing. This was as 

we previously assumed, with no new impact on the forecast. We estimate the peak effect of IIJA, reached in 2025-26, is to raise 

the level of real GDP 0.5% and employment 750,000. These impacts wane after 2026 as the increase in spending unwinds.  

Forecast overview 

1. This forecast was issued on 8 November 2021. Unless otherwise noted, all quarterly 
growth rates are stated as compound annual rates, all expenditure components of GDP are 
chained 2012 dollars, and all annual growth rates are full-year over full-year percent 
changes. 

2. PCE is the acronym for personal consumption expenditures. 

Rebound in motor vehicle output to boost Q4 growth 

• We project GDP growth to tick up to 4.4% in Q4. Our auto-

motive group sees Q3 as the trough in unit vehicle produc-

tion, and we project that growth of motor vehicle output, 

after subtracting 1.4 points from Q3 GDP growth, will add 

0.6 point to Q4 growth, accounting for nearly all our pro-

jected acceleration of overall GDP.  

 

2022: transition to restocking  

• The forecast shows GDP growth, measured Q4-to-Q4, slow-

ing from 4.8% this year to 4.1% in 2022. Growth of final 

sales slows more dramatically, from 5.1% to 3.2%, as de-

mand approaches its pre-pandemic trend. However, with 

inventories near record low levels relative to sales, and 

shortages in certain industries starting easing, restocking of 

inventories will add 1.0 percentage point to growth in 2022.  

 

Near-term price pressures to ease by 2023  

• We expect inflation to ease late next year and into 2023 as 

supply chains recover and workers return to the labor force. 

A softening of vehicle prices helps restrain core PCE infla-

tion close to 2.2% in 2023-24. Partial reversals of recent 

surges in the prices of farm product and crude oil push head-

line inflation below core inflation in both 2022 and 2023. 

 

Taper begins without a tantrum   

• The Fed announced it will reduce its current rate of asset 

purchases ($120 billion per month) by $15 billion per month 

($10 billIon of Treasury issues, $5 billion of mortgage-

backed securities). This would reduce purchases to zero by 

the end of next June. The taper was well-signaled, so there 

was little market reaction to the announcement. The timing 

and pace of the taper was as we had assumed, so the an-

nouncement had no implications for our forecast. 

 

IIJA a modest stimulus  

• The impact of IIJA on the forecast is modest because most 

of the “new” contract authority for the highway trust fund 

was assumed in previous forecasts, other new appropriations 

are spread over five years, the spend-out of each year’s au-

thority itself is spread out over several years, and the rescis-

sion of some COVID relief funds offsets some of the stimu-

lus from infrastructure investments in 2022 and 2023.  

  

Build Back Better update  

• To secure the vote of progressives on IIJA, Speaker Pelosi 

promised a House vote on BBB by 15 November. Moder-

ates insist they will not vote on it without a score. CBO has 

not yet produced a cost. Informal estimates suggest a 10-

year cost near $2 trillion. While the odds that some version 

of BBB will be enacted this year have risen, we still consid-

er it too uncertain to assume it in our base forecast. 
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Forecast at a glance 

2021.2 2021.3 2021.4 2022.1 2022.2 2022.3 2020 2021 2022 2023 2024 2025 2020.4 2021.4 2022.4 2023.4 2024.4 2025.4

Key indicators of real activity

Real gross domestic product 6.7 2.0 4.4 5.0 4.7 4.0 -3.4 5.5 4.3 2.9 2.7 2.6 -2.3 4.8 4.1 2.5 2.7 2.6

Contributions to growth (% points):

   Final sales to domestic purchasers 8.2 1.1 3.5 3.8 3.1 2.9 -2.6 6.9 3.3 2.4 2.8 2.8 -1.3 5.8 3.0 2.4 2.8 2.9

   Net exports of goods & services -0.2 -1.1 0.1 0.0 0.3 0.2 -0.3 -1.3 0.0 0.2 0.0 -0.2 -1.2 -0.7 0.2 0.2 -0.1 -0.2

   Change in private inventories -1.3 2.1 0.8 1.2 1.3 0.9 -0.5 -0.2 1.0 0.2 -0.1 -0.1 0.3 -0.6 1.0 -0.1 0.0 -0.1

Major components of real GDP

   Personal consumption expend. 12.0 1.6 4.5 2.9 2.5 2.4 -3.8 8.0 3.4 2.3 2.9 3.2 -2.4 7.3 2.4 2.5 3.1 3.3

   Nonres. fixed investment 9.2 1.8 5.9 9.3 7.5 6.9 -5.3 7.6 6.8 5.1 4.5 4.0 -3.8 7.4 7.3 4.4 4.4 3.8

   Residential investment -11.7 -7.7 -8.1 -6.9 -1.3 -1.4 6.8 8.5 -5.6 -2.2 0.4 0.1 15.7 -4.0 -3.1 -1.6 0.8 -0.2

   Change in private inventories * -168.5 -77.7 -34.4 28.0 93.3 142.6 -42.3 -92.2 107.1 154.6 140.7 124.2 88.8 -34.4 164.8 144.9 135.8 119.1

   Exports of goods & services 7.6 -2.5 2.4 5.6 9.3 9.7 -13.6 3.7 5.5 8.3 5.9 4.8 -10.7 1.1 8.5 7.2 5.4 4.5

   Imports of goods & services 7.1 6.1 1.0 4.1 4.7 5.7 -8.9 13.1 4.3 4.5 4.5 4.9 0.3 5.8 4.9 4.1 4.9 4.9

   Gov't consump. & gross invest. -2.0 0.8 0.1 5.0 2.6 2.2 2.5 0.6 2.0 1.3 0.9 0.9 1.2 0.7 2.7 1.1 0.8 1.0

Pvt. housing starts (thous. units) 1588 1566 1533 1493 1454 1415 1397 1571 1435 1333 1327 1329 1575 1533 1377 1332 1321 1325

Light vehicle sales (mil. units) 16.9 13.3 12.8 13.7 15.1 16.1 14.5 14.9 15.3 17.1 17.7 17.5 16.2 12.8 16.4 17.4 17.8 17.2

Industrial production, total 6.4 4.3 2.7 4.5 5.1 5.0 -7.2 5.5 4.4 3.2 2.2 1.9 -4.3 4.3 4.6 2.4 2.1 1.9

Industrial production, mfg 5.0 5.3 3.9 4.9 6.3 6.0 -6.6 6.3 5.1 3.7 2.6 2.2 -2.5 4.2 5.4 2.7 2.5 2.1

Capacity utilization (mfg, %) 75.4 76.4 77.0 77.9 78.6 79.2 71.1 75.8 78.8 79.2 78.7 77.8 74.0 77.0 79.4 79.0 78.4 77.5

Nonfarm payroll employ. (mil.) 145.1 147.4 148.7 150.1 151.4 152.6 142.3 146.1 151.9 154.7 156.1 157.1 142.6 148.7 153.5 155.3 156.6 157.4

    Average monthly chg. (thous.) 615 629 453 477 405 369 -785 554 380 139 105 69 213 453 269 109 81 75

Private nonfarm hours 5.9 7.0 3.2 3.7 3.7 3.3 -6.6 5.4 4.0 1.7 0.8 0.6 -5.0 5.0 3.2 0.9 0.8 0.5

Civilian unemployment rate (%) 5.9 5.1 4.5 4.2 3.9 3.6 8.1 5.4 3.8 3.5 3.6 3.8 6.7 4.5 3.5 3.5 3.7 3.8

Prices, Productivity, & Costs

CPI, all items, all urban 8.4 6.6 4.6 1.4 2.1 2.2 1.2 4.5 3.3 2.1 2.2 2.2 1.2 5.8 1.9 2.1 2.2 2.2

CPI excl food & energy, all urban 8.1 5.3 2.6 2.7 2.8 2.6 1.7 3.4 3.3 2.5 2.5 2.5 1.6 4.3 2.6 2.5 2.5 2.4

PCE price index 6.5 5.3 3.6 1.8 2.0 2.1 1.2 3.7 2.9 1.9 2.1 2.1 1.2 4.8 1.9 1.9 2.2 2.1

PCE price excl food & energy 6.1 4.5 2.6 2.7 2.5 2.4 1.4 3.1 3.0 2.3 2.2 2.2 1.4 3.9 2.5 2.2 2.3 2.2

PPI finished goods 11.6 11.9 11.6 1.2 0.7 2.0 -1.3 8.7 5.0 1.4 1.8 1.8 -1.2 12.3 1.4 1.5 1.9 1.8

Compensation per hour 3.5 2.9 3.0 4.2 4.0 4.3 7.0 3.8 3.7 4.5 4.5 4.4 8.5 2.7 4.2 4.6 4.4 4.4

Output per hour 2.4 -5.0 1.5 1.9 1.7 1.4 2.4 1.5 0.8 1.5 2.4 2.4 2.5 0.7 1.5 2.0 2.4 2.5

Unit labor cost 1.1 8.3 1.5 2.2 2.3 2.8 4.5 2.3 2.9 2.9 2.0 2.0 5.8 1.9 2.7 2.6 2.0 1.9

CoreLogic house price index ** 5.7 4.2 2.2 2.2 1.8 1.6 6.2 16.0 10.0 4.5 2.3 1.3 8.6 17.2 7.0 3.3 1.8 1.2

Price of WTI crude oil ($/barrel) 66.09 70.64 81.39 75.44 72.76 74.36 39.25 68.98 73.80 67.26 64.98 62.96 42.53 81.39 72.63 65.86 64.12 62.74

Price of Brent crude oil ($/barrel) 68.83 73.49 84.34 78.67 76.00 77.67 41.77 71.87 77.08 70.65 68.59 66.82 44.29 84.34 76.00 69.33 67.83 66.66

Selected Financial Variables

Federal funds rate (%) 0.07 0.09 0.09 0.09 0.09 0.09 0.38 0.08 0.09 0.37 0.97 1.66 0.09 0.09 0.09 0.61 1.18 1.93

Yield on 10-Yr Treasury Notes (%) 1.59 1.32 1.63 1.70 1.76 1.91 0.89 1.47 1.85 2.25 2.55 2.80 0.86 1.63 2.03 2.35 2.66 2.87

Baa corporate bond yield (%) 3.61 3.30 3.46 3.55 3.68 3.86 3.69 3.47 3.77 4.28 4.62 4.87 3.36 3.46 3.98 4.41 4.73 4.93

Broad trade-wtd US$ (Jan 2006=100) 112.1 113.6 114.4 114.5 113.8 113.0 117.9 113.2 113.4 111.9 111.2 111.3 114.2 114.4 112.4 111.7 111.2 111.4

S&P 500 stock index, period end 4297 4308 4704 4705 4730 4639 3756 4704 4596 4632 4611 4639 3756 4704 4596 4632 4611 4639

S&P 500 stock index, average 4183 4421 4615 4705 4718 4685 3219 4270 4681 4593 4618 4619 3554 4615 4618 4622 4608 4632

Incomes & Related Measures

Corporate profits w/ IVA & CCAdj 49.1 -9.9 -22.6 16.4 8.9 4.6 -5.2 19.2 2.2 1.4 4.4 4.5 0.9 6.2 6.7 1.9 4.8 4.6

Real disposable personal income -30.2 -5.6 -5.8 -0.1 3.6 3.6 6.2 1.7 -3.0 2.9 3.1 3.1 4.0 -1.0 2.3 2.9 3.1 3.2

Personal saving rate (%) 10.5 8.9 6.5 5.7 5.9 6.2 16.4 11.6 6.0 6.5 6.6 6.6 13.6 6.5 6.2 6.5 6.6 6.6

Fed. surplus (unified, FY, bil. $) -2127 -2137 -1473 -1613 -667 -869 -3132 -2772 -1156 -707 -789 -819 -2292 -1473 -995 -1085 -1112 -1164

* billions of chained 2012 $

** % change, not annualized

Source: IHS Markit © 2021 IHS Markit

Base forecast (November 2021) 2021:Q4 - 2025:Q4

Major economic indicators

% ch. from prior quarter, annual rate

% ch. from prior year,

or annual average

% ch. from fourth quarter of prior year,

or fourth-quarter average
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Forecast at a glance 
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The November forecast is the first to include the third quarter 

as history for the National Accounts. BEA estimates real GDP 

grew 2.0% in Q3 after advancing at a 6.5% rate over the first 

half of the year. This was 0.6 percentage point above our Octo-

ber forecast and 0.4 percentage point above our final tracking 

estimate, but 1.6 percentage points below the October Blue 

Chip consensus. Final sales contracted (-0.1%) as growth of 

sales to domestic purchasers slowed sharply, from 8.0% in Q2 

to 1.0% in Q3, while net exports subtracted 1.1 points from 

GDP growth as exports declined (-2.5%) and imports rose 

firmly (6.1%). Spending on consumer durables plunged  

(-26.2%) as light vehicle sales, constrained by lean inventories, 

tumbled from 16.9 million units in Q2 to 13.3 million units in 

Q3. PCE for services other than healthcare, housing, and utili-

ties continued to recover, growing 13%. However, spending on 

activities at risk to COVID decelerated sharply, partly in re-

sponse to the summer wave of infections. Expenditures on 

business equipment (-3.2%), nonresidential structures (-7.3%), 

and residential investment (-7.7%) all declined outright. In-

vestment in intellectual property products was a bright spot, 

growing 12.2%. Inventories continued declining, but more 

slowly than in Q2. Consequently, inventory investment con-

tributed 2.1 points to Q3 growth, more than accounting for the 

rise in GDP. Motor vehicle output, constrained by chip short-

ages, contracted 41.6%, subtracting 1.4 points from GDP 

growth. The GDP price index rose at a 5.7% pace. 

Our forecast for core consumer inflation is little changed this 

month, but our projection for headline CPI inflation in 2021 is 

revised from 4.3% to 4.5%, and in 2022 from 3.0% to 3.3% 

(chart, top). This results partly from an upward revision in our 

energy group’s projection of the price of crude oil (chart, mid-

dle) to reflect market sentiment that soaring natural gas prices 

in Europe and Asia may induce switching to oil that might 

draw down inventories of crude. However, we also adjusted 

upwards modestly our projection of headline CPI inflation 

relative to the core rate. 

Most of our country analysts have raised their projections of 

interest rates for the countries they cover (chart, bottom). This 

is in response to the global uptick in inflation that has fostered 

expectations of an earlier, and perhaps faster, removal of mon-

etary accommodation by the world’s major central banks. The 

most notable consequence is a downward revision of the US 

dollar averaging of 2% - 3% over the 10 years of the forecast. 

Finally, two of our longstanding policy assumptions were vali-

dated when the Fed, following the recent FOMC meeting, an-

nounced the “taper” will begin this month, and the House 

passed the Infrastructure Investment and Jobs Act, sending it 

to President Biden for enactment within weeks. 

Q3 review; higher oil prices boost inflation; higher foreign yields lower USD; policy assumptions validated  
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The view just ahead 

GDP growth picks up in our near-term forecast from 2.0% in 

the third quarter to 4.4% and 5.0% in the fourth and first quar-

ters, respectively. The step-up in growth from the third to the 

fourth quarters, though, is not so much about what happens in 

the fourth quarter but rather what happened in July, as the Del-

ta wave of new infections was ramping up. After rising an av-

erage of 0.3% per month from April through June, monthly 

GDP declined 0.4% in July before rebounding 1.0% in August, 

setting monthly GDP back on the prior trend. In our near-term 

forecast, monthly GDP then rises an average of 0.3% per 

month from September through December, exactly the trend 

along which GDP was rising prior to July. The divot in activity 

in July had the effect of lowering third-quarter growth and 

boosting fourth-quarter growth. 

The trend in monthly GDP growth doesn’t pick up in our near-

term forecast until the first quarter of next year, when GDP 

advances at an average monthly rate of 0.5% per month. On 

the demand side, the primary driver of this acceleration is in-

ventory investment, which turns from negative to positive in 

the first quarter. On the supply side, we assume that after 

trending generally sideways since mid-2020, the labor-force 

participation rate turns up in the forecast. Combined with the 

implicit assumption of mitigation of other supply-chain con-

straints, this helps to put monthly GDP on a stronger trend. 

Contributing to the amelioration of supply conditions in our 

near-term forecast is a continued “re-normalization” of con-

sumer spending patterns, as spending on goods drifts lower, 

giving way to rising spending on services. By March, real PCE 

on goods remains above the pre-pandemic trend, but to a lesser 

extent than recently, easing pressure on the supply chains that 

are supporting the production and distributions of these goods. 

Following increases averaging 442 thousand per month over 

the last three months, payroll gains are assumed to average 452 

thousand per month from November through March (2022). 

Even with a rising labor-force participation rate, this is suffi-

cient to keep the unemployment rate on a downward track; we 

assume the unemployment rate declines from 4.6% in October 

to 4.0% by March.  

Following outsized increases in the spring, the core PCE price 

index has decelerated in recent months, with one-month in-

creases declining steadily from 0.6% in April and May to 0.2% 

by September. Going forward, this forecast assumes that 

monthly increases remain around 0.2% per month (although 

the October CPI report suggests a larger October gain). This 

keeps core PCE inflation on a twelve-month change basis 

close to 4.0% from November through March. 

Pick-up in Q4 growth tied to weakness in July; trend in monthly GDP does not firm until Q1 
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While much of the recent discussion of supply-chain disrup-

tions has focused on shortages of certain commodities, labor is 

part of the supply chain as well. During the pandemic the par-

ticipation rate fell far more than could be accounted for by 

normal cyclical variation. Among the reasons for this are con-

cern about safety in the workplace, the sudden lack of availa-

bility of daycare services, the shift of schools to virtual learn-

ing, a surge in wealth that may have encouraged early retire-

ments and emergency unemployment benefits that may have 

discouraged work. We expect participation to recover, but pro-

gress has been halting. Over the summer, half of states 

dropped out of the emergency unemployment programs, and in 

early September those programs expired for all states. Yet ear-

ly evidence suggests termination of these programs may not 

result in a surge in hiring. Daycare services remain unavailable 

to many. Concerns about workplace safety persist as the Delta 

strain of the coronavirus spreads. Some elderly or medically 

vulnerable persons may retire rather than return to the work-

force. Finally, during the pandemic some people may have 

reassessed their view of the work-leisure trade-off. In the fore-

cast, it takes two more years for the participation rate to ap-

proach its pre-pandemic level (chart, top) before resuming a 

secular decline driven by the aging of the population.   

An important issue in the forecast is the extent to which supply 

shortages are constraining current growth, and how quickly 

those shortages will resolve. One manifestation of supply 

shortages has been a sharp drawdown of inventories that has 

pushed the aggregate inventory/sales ratio to record low levels 

(chart, middle). The forecast shows inventory investment mak-

ing a positive contribution to GDP growth in 2022 as firms 

raise production and start rebuilding depleted stocks. However, 

the extent to which supply shortages linger is partially reflect-

ed in the time required—several years—to restore inventories 

to their pre-pandemic relationship with sales. 

One sector experiencing significant supply disruptions is the 

automotive industry, where shortages of microprocessors have 

sharply curtailed production. Early in the pandemic domestic 

sales and assemblies both fell, but sales then recovered quickly 

as auto loan rates fell and demand shifted from public to pri-

vate transportation. In the meantime, the surging tech sector 

absorbed much of the available supply of chips, supply that 

itself was constrained by labor shortages in producing coun-

tries. In addition, the production of microprocessors shifted 

towards high-margin chips favored by the tech industry. As a 

result, 2021 will witness only a modest rise in US light vehicle 

production, from 8.6 million to 8.9 million units. We do not 

expect a full recovery until 2023, when a rising supply of chips 

will allow assemblies temporarily to exceed the pre-pandemic 

pace as producers rebuild depleted stocks (chart, bottom).   

Gradual recovery in participation, rebuilding of inventories; chip shortage in auto sector eases by 2023  
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Sector highlights 

Consumer markets: According to the first estimate from 

BEA, real personal consumption expenditures (PCE) increased 

1.6% in Q3, a sharp slowdown from 12.0% in Q2. Consumer 

spending sputtered over the summer months as the fading im-

pact of fiscal stimulus coincided with a worrying spread of the 

Delta variant. High-frequency indicators on consumer activi-

ties such as air travel and hotel revenues remained subdued in 

October, suggesting some ongoing hesitancy on behalf of con-

sumers. According to the Opportunity Insights Economic 

tracker, average consumer credit- and debit-card spending dur-

ing the week ending 17 October was 23.0% above the January 

2020 level, which was up materially from September and early 

October, setting up October for a healthy increase in retail and 

food services sales. As a result, we expect a solid rebound in 

real PCE growth of 4.5% in Q4, even though supply chain 

bottlenecks and high prices for some goods may disrupt retail 

trade over the holiday shopping period. On an annual average 

basis, we expect real PCE to grow 8.0% in 2021 and 3.4% in 

2022.  

Labor markets: The October employment report surprised to 

the upside, setting the labor market on a solid trajectory early 

in Q4. Nonfarm payroll employment rose 531 thousand in Oc-

tober, beating expectations, and the unemployment rate de-

clined 0.2 percentage point to 4.6%. Combined with upward 

revisions to payroll gains for prior months, these developments 

reveal a labor market on a solid footing. The gain in overall 

payroll employment was more than accounted for by a 604 

thousand increase in private payrolls. Notable gains there in-

cluded leisure and hospitality (164 thousand), professional and 

business services (100 thousand), manufacturing (60 thou-

sand), and transportation and warehousing (54 thousand). The 

recovery in payroll employment has come a long way, but the 

count of jobs remains 4.2 million below the February 2020 

level and further below the rising pre-pandemic trend. This is 

not for a lack of trying, at least on the part of businesses, as 

labor demand remains strong. As of August, there were con-

siderably more job openings than job seekers, and the labor-

force participation rate has barely budged since spring. The 

labor force participation rate remained at 61.6% in October, 

down from 63.3% in February 2020. At some point, continued 

robust job growth will likely require a rising labor-force partic-

ipation rate.  

Business investment: Real nonresidential (business) fixed 

investment is forecast to grow 7.6% this year and 6.8% next 

year before moderating to growth averaging 4.5% over the 

following three years. The ongoing expansion and easing bank 

lending standards are supporting investment spending. Bor-

rowing costs are rising, but they would be higher throughout 

Consumer spending slowed in Q3; October employment report surprised to the upside 

the forecast were it not for accommodative monetary policy, 

also helping to support the investment outlook. The increase in 

overall investment spending this year reflects robust increases 

in equipment spending (13.1%) and intellectual property prod-

ucts (10.7%) that are partially offset by an 8.1% decline in 

investment in structures. Beginning in 2023, all three major 

components of investment spending are forecast to rise. 

Housing and construction: Builders, facing headwinds that 

show no signs of letting up, are putting up new houses at a 

furious pace. In September, the number of homes under con-

struction moved up to 1.426 million (seasonally adjusted), the 

highest total since January 1974. The headwinds include rising 

material costs, labor shortages, and issues with the supply 

chain for building materials—on top of the pre-pandemic 

headwinds: lack of buildable lots and skilled labor.  

Single-family permits have slid 18% since January; their year-

to-date totals, nonetheless, are the highest since 2007. Multi-

family permits totaled 600 thousand in Q3, the highest since 

Q4 1986. Despite steady declines from January and head-

winds, total housing starts and single-family housing starts are 

on track for having their strongest year since 2006. Multifami-

ly starts will post their highest totals since 1986.  The four-

quarter growth of the CoreLogic HPI reaches 18.5% in Q3 

2021 (previously 18.6%) and 7.9% in Q3 2022 (previously 

7.1%). We forecast home sales to rise to a 14-year high of 6.9 

million in 2021 (previously 6.8 million) and 6.7 million in 

2022 (previously 6.5 million).  

International trade: The broad trade-weighted foreign ex-

change rate index is weaker in this month’s forecast than in 

October’s starting with the first quarter of 2022; by 2026, it is 

3% lower. An upward revision in foreign government bond 

yields (relative to those in the US) is behind this change. Real 

imports in services and non-petroleum goods products—are 

also weaker; slower domestic growth accounts for this revi-

sion. The import price index, which grew at a 13% annual rate 

in both the first and second quarters, is expected to slow to a 

rounded 4% in the fourth quarter; an easing of bottlenecks and 

other disruptions will subsequently eliminate trade as a source 

of inflation. 

Despite a weaker dollar, we downgraded the near-term outlook 

for exports: real exports grow 3.7% this year (previously 

4.3%) and 5.5% in 2022 (previously 7.3%.)  Slower economic 

growth abroad is behind this downgrade. Progress for real ex-

ports over the next few quarters will be a slog—in the forecast, 

real exports, which bounced halfway back from the pandemic 

last year and then sputtered, attain pre-pandemic levels in Q2 

2023. 
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Key forecast assumptions 
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COVID-19: The summer surge of coronavirus infections, 

while now slowing, delays the recovery in consumer spending 

on services and exacerbates supply issues, including labor 

force participation. We do not expect a recurrence of the na-

tional lockdown that precipitated the 2020 recession, nor a 

complete vanquishing of COVID. Rather, US society moves 

towards managing the risks of living alongside the virus for an 

extended period.  

Federal fiscal policy: The forecast reflects all pandemic relief 

measures of 2020 and the $1.9 trillion American Recovery 

Plan (ARP) enacted in March. The support to incomes from 

these measures, which averaged $2.7 trillion (annual rate) over 

the first half of 2021, drops sharply to less than $0.5 trillion by 

the fourth quarter of the year (chart, top), and even less in 

2022. The forecast includes the Infrastructure Investment and 

Jobs Act (IIJA) now awaiting the President’s signature; it does 

not yet include the “Build Back Better” reconciliation bill, the 

size, scope, and timing of which remain uncertain.  

State and local fiscal policy: Strong revenues, reinforced by 

financial support provided under ARP, limit the usual cyclical 

state and local fiscal contraction. State and local employment 

rebounds unevenly with the re-opening of schools. States and 

localities receive unrestricted ARP funding in two tranches: 

the first in 2021 Q2, the second in 2022 Q2. The portion of 

IIJA funding that passes through to states and localities is re-

flected in state and local gross investment. The temporary 6 

point increase in the Federal Medical Assistance Percentage 

for Medicaid ends in the fourth quarter of 2022.   

Monetary policy: the Fed tapers it purchases of Treasury and 

mortgage-backed securities to zero by mid-2022; begins rais-

ing its policy rate in March of 2023; and tolerates inflation 

modestly above 2% after 2023 to affirm its long-run 2% objec-

tive is an average, not a ceiling. 

Tariffs and trade: Tariffs and trade agreements enacted by 

the US and China since 2017 remain in effect. 

Global growth: Real, trade-weighted foreign GDP contracted 

4.8% in 2020 but rebounds to grow 5.5% in 2021 and 3.9% in 

2022 as the COVID-19 pandemic recedes (chart, middle). For-

eign CPI inflation recedes from 2.7% in 2021-22 to 2.4% by 

2024. The foreign government bond yield dipped to 0.3% in 

2020 but gradually climbs to 2.5% by 2028. 

Oil prices: With the rebound in global growth, the price of 

Brent crude oil surges to $84/barrel in the fourth quarter of this 

year, then eases unevenly to $67 by early 2025, before resum-

ing a gradual secular rise (chart, bottom). 

COVID emergency relief waning; IIJA passes; taper begins November, Fed “lift-off” in March of 2023 
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Two alternative outcomes for the US economy 

Alternative scenarios 

Pessimistic Scenario: Recovery stumbles as supply 

issues persist and consumers slow spending (30% 

probability) 

This pessimistic scenario is characterized by a weaker recov-

ery in consumer spending than in the baseline forecast. Under-

lying this narrative is the assumption that a resurgent virus this 

fall and winter, with an alarming rise in cases and hospitaliza-

tions leads to more caution on the part of consumers, as they 

increasingly refrain from socially-dense consumer activities. In 

addition, worsening of ongoing supply-chain issues leads to a 

prolonged delay in the production and shipment of consumer 

durable goods. As a result, consumer spending increases 7.7% 

and 2.4% in 2021 and 2022, respectively, versus 8.0% and 

3.4% in the base case, measured year-over-year.  

GDP increases at a 1.3% annualized rate in the fourth quarter 

and 3.1% in the first quarter of 2022, compared to 4.4% and 

5.0% rates of increase, respectively, in the baseline. On an 

annual basis, GDP grows 3.1% and 3.0% in 2022 and 2023, 

respectively, versus 4.3% and 2.9% in the base case. 

Evidence of consumer hesitancy and a persistence of supply-

chain issues lead businesses to scale back investment plans. 

Overall business fixed investment growth averages 5.5% over 

the four quarters of 2021, well below the baseline. Intellectual 

property investment rises while computer investment and in-

vestment in structures decline in 2021.  

The unemployment rate peaked at 13.0% in the second quarter 

of 2020 and declined to 5.9% in the second quarter of 2021. 

It is expected to continue to decline, but at a slower pace than 

in the baseline, reaching 4.1% by late 2022, approximately 

where it remains through the end of the forecast horizon. 

Core PCE inflation starts out elevated, but declines to 1.0% 

through 2023 before gradually rising again. Nevertheless, it 

remains well below the FOMC’s 2% target through 2025.  

As a result of the slower recovery, GDP remains 0.7% below 

the base case and personal consumption expenditures remain 

0.6% lower than the baseline in 2025. 

Optimistic Scenario: Return to “normal”, still more 

stimulus, and improving supply issues drive faster 

growth (20% probability)  

The optimistic scenario is characterized by a quicker recovery 

of consumer spending and by stronger productivity relative to 

the baseline. We assume the consumer and business response 

to the upcoming Infrastructure Investment and Jobs act is more 

robust than in the baseline, while an effective response to the 

delta variant allows for continued strong growth in consumer 

spending. Furthermore, we assume that firms continue to capi-

talize on the productivity gains that they achieved during the 

pandemic, which improves corporate profitability. 

This scenario assumes that the impact of the Infrastructure 

Investment and Jobs Act is more robust, which constitutes 

another source of modest upside risk, potentially adding sever-

al tenths of a percentage point to growth over 2023–2026. 

GDP rises at a 7.2% annual rate in the fourth quarter of 2021 

and at a 5.3% average pace over the four quarters of 2022, 

compared to 4.4% and 4.1% rates of increase, respectively, in 

the baseline.  

The strength of this scenario early on is partly attributed to 

more front-loaded spending by households. This is in response 

to the prior stimulus, as consumers spend down some of the 

excess savings that accumulated over 2020, and a less threat-

ening COVID environment. This allows consumer spending to 

rise 4.9% over 2022 compared to 3.4% in the baseline.  

Business fixed investment rises more quickly and remains ele-

vated relative to baseline thanks to an acceleration in produc-

tivity. Business fixed investment grows 9.3% over the four 

quarters of 2022, compared to 7.3% in the baseline.  

As a result of the faster growth of GDP, the unemployment 

rate quickly falls below 4.0% by early 2022. Core PCE infla-

tion declines to slightly above the FOMC’s target by late 2023. 

The Fed begins to raise the federal funds rate in early 2022, 

four quarters earlier than in the base forecast. 

Our assessment of the economic risks around the baseline forecast as reflected in these alternative scenarios has not 

changed compared to last month. Relative to our updated base forecast, we continue to see the risks as being tilted to 

the downside. Posing upside risks are the persistent rise in productivity that firms achieved during the pandemic, the 

possible passage of more fiscal stimulus, and a growing share of the population that is vaccinated, potentially facilitat-

ing a full return to pre-pandemic in-person services consumption sooner than in the base forecast. Downside risks 

stem largely from a potential fall/winter resurgence in cases and hospitalizations due to the Delta  or other variant of 

the coronavirus along with the possibility that the supply-chain issues persist for an extended period of time. As a re-

sult, we assign a 50% probability to our baseline forecast, 30% to the Pessimistic, and 20% to the Optimistic scenario. 
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US Macro Forecast Snapshot 

 Baseline (50%) Pessimistic (30%)  Optimistic (20%)  

GDP growth 

Real GDP rises 5.5% in 2021 as annu-
alized growth increases from 2.0% in 
the third quarter to 4.4% in the fourth. 
Growth slows to 4.3% in 2022 and 2.9% 
in 2023. 

Real GDP rises 5.3% in 2021 as return 
of pandemic-related hesitancy inhibits 
vigor of the rebound. Growth slows to 
3.1% in 2022 and 3.0% in 2023. 

Real GDP surges 5.7% in 2021 and 
2022. Growth moderates to 3.5% in 
2023. 

Consumer spending 

Spending jumps 8.0% in 2021 thanks to 
surges of more than 11% at annual 
rates in the first and second quarters. 
Growth slows to 3.4% in 2022 and 2.3% 
in 2023. 

Spread of variants prompts extra cau-
tion by consumers versus baseline. 
Spending declines slightly in third quar-
ter but rises 7.7% in 2021, before slip-
ping to 2.4% in 2022 and 2.9% in 2023. 

Surges 8.2% in 2021 and rises 4.9% in 
2022, easing to 3.2% growth in 2023. 

Business fixed  
investment 

Jumps 7.6% in 2021 and remains strong 
at 6.8% growth in 2022 and 5.1% in 
2023. 

Grows 7.1% in 2021, 5.2% in 2022, and 
5.5% in 2023. 

Rises 8.0% in 2021, 9.3% in 2022, and 
6.9% in 2023. 

Housing 

Housing starts rise from 1.40 million in 
2020 to 1.57 million in 2021 before slip-
ping to 1.43 million in 2022 and 1.33 
million in 2023. 

Housing starts rise from 1.40 million in 
2020 to 1.56 million in 2021 but fall to 
1.32 million in 2022 and 1.24 million in 
2023. 

Housing starts grow from 1.40 million in 
2020 to 1.58 million in 2021 before 
settling back to 1.47 million in 2022 and 
1.37 million in 2023. 

Exports 

Recover 3.7% in 2021 and 5.5% in 
2022, surpassing prior peak in the sec-
ond quarter of 2023 as the pandemic 
inhibits global trade. Exports rise 8.3% 
in 2023. 

Grows 3.7% in 2021, 2.6% in 2022, and 
6.9% in 2023. 

Rise 3.8% in 2021, 6.7% in 2022, and 
8.2% in 2023. 

Fiscal policy 

$1.9 trillion ARP included. Income sup-
port drops from $2.7 trillion (annualized) 
in first half of 2021 to $0.7 trillion in 
second half. Forecast also includes the 
proposed infrastructure package. 

Same fiscal assumptions as in baseline.  
Consumers spend stimulus income to a 
greater degree than in the baseline. 

Monetary policy 

Fed keeps the funds rate at the zero 
bound through March 2023; current 
pace of asset purchases maintained 
through 2021 before tapering over 2022. 

Fed keeps the federal funds rate at the 
zero bound till mid-2026; aggressive 
“quantitative easing” and liquidity en-
hancement measures. 

Fed raises the federal funds rate at the 
start of 2022 in response to sustained 
inflation well above 2%. 

Credit conditions 
Rapidly ease in 2021 before stabilizing 
at a gentle pace of easing in 2022-2023. 

Remain slightly tighter than in baseline. Slightly looser than in baseline. 

Productivity growth 
Slips from 2.4% in 2020 to 1.5% in 2021 
with labor markets tight, slowing to 0.8% 
in 2022 and 1.5% in 2023. 

Decreases down to 1.4% in 2021 and 
slows to 0.3% in 2022 before picking up 
to 1.8% in 2023. 

Falls to 1.5% in 2021 and remains there 
in 2022 before rising to 2.5% in 2023. 

Consumer confidence 
Rises steadily through the fourth quarter 
of 2022 before leveling out around pre-
pandemic levels through late 2025. 

Remains below the baseline over the 
entire forecast interval. 

Outperforms baseline over the entire 
forecast interval. 

Oil prices (Dollars/
barrel) 

Average price of Brent crude oil rises 
from $42/barrel in 2020 to $72 in 2021, 
$77 in 2022, and $71 in 2023. 

Brent crude oil averages $71 in 2021, 
$75 in 2022, and $69 in 2023. 

Brent crude oil averages $72 in 2021, 
$79 in 2022, falling back to $72 in 
2023. 

Stock markets 

The year-end value of the S&P 500 rose 
16.3% in 2020. It rises 25.2% in 2021, 
falls 2.3% in 2022, and increases 0.8% 
in 2023. 

The year-end value of the S&P 500 
rises 24.5% in 2021, then contracts 
6.7% in 2022 before edging up 0.4% in 
2023.  

The year-end value of the S&P 500 
surges 26.6% in 2021, with smaller 
gains of 4.8% in 2022 and slight decline 
of 0.3% in 2023. 

Inflation (PCE) 

Core personal consumption (PCE) price 
inflation rises from 1.4% in 2020 to 3.1% 
in 2021 as supply chains are stretched, 
but ticks down to 3.0% in 2022 and 
2.3% in 2023. 

Core PCE price inflation rises to 3.1% in 
2021 but slows to 2.5% in 2022 and 
1.1% in 2023. 

Core PCE price inflation rises to 3.2% 
and remains there in 2022, slowing to 
2.5% in 2023. 

Foreign growth 

Eurozone GDP rises 5.0% in 2021 and 
4.0% in 2022 after a 6.4% drop in 2020, 
while China's growth rises from 2.3% to 
8.2% in 2021 and slows to 5.7% in 2022 

Global economy continues to suffer 
COVID-19-related setbacks. 

Global economy recovers more quickly 
than in baseline. 

US dollar 
The broad dollar increases slightly 
through 2022Q1, then depreciates gen-
tly through 2025. 

Falls gently from 2022 through the end 
of the forecast.  

The broad dollar strengthens slightly 
more than in the baseline. 
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2021.3 2021.4 2022.1 2022.2 2022.3 2022.4 2020 2021 2022 2023 2024 2025 2020 2021 2022 2023 2024 2025

Pessimistic: Recovery stumbles as supply issues persist and consumers slow spending (Prob. = 30%)

Composition of Real GDP, Percent Change

Gross Domestic Product 2.0 1.3 3.1 4.1 3.7 3.0 -3.4 5.3 3.1 3.0 3.0 2.8 -2.3 4.0 3.5 2.9 2.9 2.8

Total Consumption 1.6 0.7 1.0 2.8 3.1 2.7 -3.8 7.7 2.4 2.9 3.0 3.2 -2.4 6.3 2.4 2.9 3.0 3.3

Nonresidential Fixed Investment 1.8 -1.2 6.4 8.5 8.3 7.1 -5.3 7.1 5.2 5.5 4.1 3.8 -3.8 5.5 7.6 4.1 4.0 3.7

Residential Fixed Investment -7.7 -9.8 -14.0 -8.7 -4.5 -3.8 6.8 8.4 -9.5 -3.0 0.9 0.0 15.7 -4.5 -7.9 -0.8 0.7 -0.2

Exports -2.5 1.9 0.4 4.7 5.8 6.1 -13.6 3.7 2.6 6.9 7.5 5.9 -10.7 0.9 4.2 7.6 7.0 5.4

Imports 6.1 -2.7 -2.7 3.6 7.7 7.9 -8.9 12.8 2.1 6.2 4.1 4.6 0.3 4.8 4.0 5.1 4.2 4.8

Federal Government -4.7 -0.7 5.7 -0.3 0.4 -1.3 5.0 0.9 0.2 -0.1 0.6 0.9 3.1 -0.1 1.1 0.3 0.8 0.8

State & Local Government 4.4 0.6 4.5 4.5 3.3 2.7 0.9 0.5 3.2 2.2 1.1 0.9 0.0 1.2 3.7 1.5 0.8 1.1

Prices & Wages, Percent Change

Consumer Prices 6.6 4.2 0.9 1.7 1.3 1.0 1.2 4.4 2.9 1.0 1.2 1.5 1.2 5.7 1.2 1.0 1.3 1.6

Producer Prices, Finished Goods 11.9 10.7 0.4 0.3 1.1 0.6 -1.3 8.6 4.4 0.4 0.8 1.1 -1.2 12.1 0.6 0.3 1.0 1.2

Compensation per hour 2.9 2.6 3.3 3.2 3.1 2.8 7.0 3.8 3.0 3.0 3.3 3.6 8.5 2.6 3.1 3.1 3.4 3.7

Other Key Measures, Percent Change

Productivi ty -5.0 -0.7 1.0 2.1 1.7 1.2 2.4 1.4 0.3 1.8 2.6 2.6 2.5 0.2 1.5 2.2 2.6 2.6

Total Industrial Production 4.3 -0.1 1.9 3.7 5.8 4.9 -7.2 5.3 3.1 3.9 2.6 1.9 -4.3 3.6 4.1 3.0 2.3 1.7

Payrol l  Employment 6.7 3.0 3.5 3.0 2.5 1.8 -5.7 2.7 3.6 1.6 0.8 0.5 -6.0 4.1 2.7 1.0 0.7 0.5

Incomes, Percent Change

Personal Income 0.9 -3.4 0.6 3.9 4.4 3.3 6.5 6.4 -0.5 4.1 4.6 4.7 4.8 4.6 3.1 4.3 4.7 4.9

After-Tax Profi ts  (Four-qtr.% change) -9.9 -33.7 12.3 15.1 5.7 -1.2 -5.2 18.1 -0.5 1.9 4.4 5.0 0.9 2.1 7.8 1.5 5.2 5.5

Other Key Measures

Brent Crude, Spot Price ($/bbl) 73.49 82.34 76.78 74.29 75.81 74.16 41.77 71.37 75.26 68.83 66.75 64.87 44.29 82.34 74.16 67.52 65.96 64.66

Nonfarm Inven. Chg. (Bi l .2012 $) -53.7 -16.6 20.5 62.2 95.3 126.1 -35.3 -73.1 76.0 144.4 152.4 141.7 90.2 -16.6 126.1 146.7 151.8 136.2

Light Vehicle Sales (Mil . units, saar) 13.3 12.6 13.3 14.4 15.4 15.7 14.5 14.9 14.7 16.7 17.5 17.2 16.2 12.6 15.7 17.1 17.6 16.9

Housing Starts (Mil . units, saar) 1.6 1.5 1.4 1.3 1.3 1.3 1.4 1.6 1.3 1.2 1.2 1.2 1.6 1.5 1.3 1.3 1.2 1.2

Unemployment Rate (%) 5.1 4.7 4.5 4.3 4.2 4.1 8.1 5.5 4.3 4.1 4.2 4.2 6.7 4.7 4.1 4.1 4.2 4.2

Federal Surplus (Unified, FY, bi l . $) -2136.9 -1485.3 -1641.8 -712.0 -923.4 -1052.8 -3348.2 -2570.6 -1082.5 -779.2 -827.8 -850.3 -2291.6 -1485.3 -1052.8 -1134.2 -1143.6 -1181.3

Financial Markets, NSA, Quarter Average

Federal Funds Rate (%) 0.09 0.09 0.10 0.10 0.10 0.10 0.38 0.08 0.10 0.10 0.10 0.10 0.09 0.09 0.10 0.10 0.10 0.10

10-Year Treasury Note Yield (%) 1.32 1.57 1.62 1.68 1.74 1.81 0.89 1.45 1.71 1.93 2.14 2.37 0.86 1.57 1.81 1.99 2.22 2.44

Optimistic: Return to “normal”, still more stimulus, and improving supply issues drive faster growth (Prob. = 20%)

Composition of Real GDP, Percent Change

Gross Domestic Product 2.0 7.2 7.2 5.8 4.9 3.3 -3.4 5.7 5.7 3.5 2.7 2.4 -2.3 5.5 5.3 3.0 2.6 2.3

Total Consumption 1.6 7.8 5.3 3.4 3.6 2.8 -3.8 8.2 4.9 3.2 2.9 2.9 -2.4 8.1 3.8 3.2 2.8 2.9

Nonresidential Fixed Investment 1.8 11.7 13.2 7.9 9.2 7.0 -5.3 8.0 9.3 6.9 4.9 3.9 -3.8 8.8 9.3 6.0 4.6 3.3

Residential Fixed Investment -7.7 -6.1 -5.2 -1.2 -0.8 -2.4 6.8 8.7 -4.7 -1.9 0.3 0.4 15.7 -3.5 -2.5 -1.5 0.7 0.3

Exports -2.5 3.1 7.2 11.1 12.3 10.2 -13.6 3.8 6.7 8.2 5.6 4.5 -10.7 1.2 10.2 6.2 5.5 4.1

Imports 6.1 4.2 9.5 6.7 6.8 6.6 -8.9 13.3 6.9 5.4 4.0 4.8 0.3 6.6 7.4 4.3 4.3 4.8

Federal Government -4.7 -0.8 5.7 -0.3 0.4 -1.3 5.0 0.9 0.2 -0.2 0.6 0.8 3.1 -0.1 1.1 0.2 0.8 0.8

State & Local Government 4.4 0.6 4.5 4.5 3.3 2.7 0.9 0.5 3.2 2.2 1.1 0.9 0.0 1.2 3.7 1.5 0.9 1.1

Prices & Wages, Percent Change

Consumer Prices 6.6 4.9 1.4 2.7 2.6 2.3 1.2 4.5 3.6 2.4 2.3 2.3 1.2 5.9 2.3 2.3 2.3 2.3

Producer Prices, Finished Goods 11.9 12.0 1.4 1.4 2.5 1.9 -1.3 8.7 5.3 1.7 1.9 1.9 -1.2 12.4 1.8 1.6 2.0 1.8

Compensation per hour 2.9 3.1 4.5 4.7 4.8 4.7 7.0 3.8 4.1 5.0 4.9 4.8 8.5 2.7 4.7 5.1 4.8 4.7

Other Key Measures, Percent Change

Productivi ty -5.0 1.9 3.3 2.2 2.9 1.5 2.4 1.5 1.5 2.5 2.6 2.4 2.5 0.8 2.5 2.8 2.4 2.3

Total Industrial Production 4.3 4.3 7.1 7.3 6.4 4.3 -7.2 5.6 5.9 3.8 2.3 1.6 -4.3 4.7 6.2 2.8 2.0 1.5

Payrol l  Employment 6.7 4.4 4.8 4.8 2.6 1.5 -5.7 2.8 4.5 1.5 0.9 0.5 -6.0 4.5 3.4 1.0 0.8 0.5

Incomes, Percent Change

Personal Income 0.9 0.5 4.3 7.0 7.2 5.2 6.5 6.6 2.2 5.9 5.6 5.4 4.8 5.7 5.9 5.6 5.6 5.3

Corporate profi ts w/ IVA & CCAdj -9.9 -14.0 20.5 9.6 8.9 -2.4 -5.2 19.9 5.8 2.8 1.8 2.4 0.9 9.0 8.8 2.4 1.9 2.5

Other Key Measures

Brent Crude, Spot Price ($/bbl) 73.49 86.34 80.89 78.20 79.07 77.20 41.77 72.37 78.84 71.66 69.45 67.67 44.29 86.34 77.20 70.20 68.70 67.47

Nonfarm Inven. Chg. (Bi l .2012 $) -53.7 -15.9 52.2 132.3 162.2 175.4 -35.3 -72.9 130.5 160.6 130.5 113.2 90.2 -15.9 175.4 146.9 122.7 107.7

Light Vehicle Sales (Mil . units, saar) 13.3 13.7 14.3 15.7 16.7 17.0 14.5 15.2 15.9 17.7 18.3 17.9 16.2 13.7 17.0 18.0 18.3 17.5

Housing Starts (Mil . units, saar) 1.566 1.551 1.521 1.484 1.443 1.416 1.4 1.6 1.5 1.4 1.4 1.4 1.6 1.6 1.4 1.4 1.4 1.4

Unemployment Rate (%) 5.1 4.3 3.9 3.6 3.3 3.1 8.1 5.4 3.5 3.1 3.4 3.6 6.7 4.3 3.1 3.3 3.5 3.6

Federal Surplus (Unified, FY, bi l . $) -2136.9 -1462.9 -1579.3 -615.2 -815.0 -943.8 -3348.2 -2565.0 -988.3 -688.4 -769.4 -828.8 -2291.6 -1462.9 -943.8 -1046.0 -1093.4 -1168.8

Financial Markets, NSA, Quarter Average

Federal Funds Rate (%) 0.09 0.10 0.12 0.29 0.31 0.34 0.38 0.09 0.26 0.62 1.19 1.88 0.09 0.10 0.34 0.83 1.40 2.15

10-Year Treasury Note Yield (%) 1.32 1.69 1.79 1.89 2.04 2.17 0.89 1.48 1.97 2.40 2.69 2.89 0.86 1.69 2.17 2.50 2.78 2.94

Source: IHS Markit © 2021 IHS Markit

Annual rates Annual av erages Q4/Q4

Alternative Scenarios of the US Economy

Lev els Annual av erages Q4 v alues

Lev els Annual av erages Q4 v alues

Annual rates Annual av erages Q4/Q4
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!"#$%&'�()"#"*+)�,#-+).$"/0 1234 5674 89:4 ;3:4 89<4 =>?4 =>@4 ;>A4 1234 5674BCBC BCBC BCBD BCBD BCBD BCBD BCBD BCBD BCBD BCBD BCDE BCDF BCBCG?H>I7:J9@�89:K27ILMNOPQRSTU�VRWNX�YWQTU�Z[\]̂_]\\X\̀ abXc acXc aaX[ aaX[ aaXa ]\\Xd ]\]Xd ]\]Xe ]\\X\ ]\eX[ ]\[Xe abX\VfRgfMQ�hiTMjf k\Xe ]X] [Xa \X] \X̂ \Xb ]X\ k\X] k]Xe eX[ k\Xl k̂X[VfRgfMQ�hiTMjf�mfTR�nTRUSfR kcXc kdX̂ ]Xl ]̂Xa ]cXd ]\X[ cXa bX̂ dXchToTgSQp�qQSUSrTQSWMs�tTMOuTgQORSMj�Zv̀ [̂Xd êXb b̂Xe b̂X] b̂X̂ b̂Xb ĉXl ĉXb b̂Xa ^̂X̂ b̂Xl ]̂X]qMfwoUWpwfMQ�xTQf�Zv̀ X̂l cXa cX\ cX] bXl bXa bXd bX[ dXl dXc eXa eX̂ lX]VTpRWUU�nwoUWpwfMQ�ZtSUX̀ ]d]Xlcb ]d[Xbdb ]ddX\b̂ ]ddXe[c ]ddXad\ ]dbXa\[ ]dcXaae ]d̂Xd̂c ]d̂X̂ll ]dlXe]a ]dlXlae ]b\Xa\\ ]d[X[b[hiTMjf�ZtSUX̀ \X̂]c \Xcl\ \X̂lb \X[ca \Xc]d \Xac[ ]X\a] \Xdle \Xe][ \Xbe] [X[al [X\\̂ klXcdlyfTNSMj�LMNSgTQWR�Z[\]c_]X\\\̀ ]X\̂b ]X\l[ ]X]]b ]X]e] ]X]dc ]X]bd ]X]cd ]X]̂e ]X]̂b ]X\â ]X]]b ]X\c]VfRgfMQ�hiTMjf \Xa \X̂ ]Xe ]Xd ]Xe \X̂ \Xa \Xl \X[ bXc ]Xc kdXazf{�|RNfRPs�tujX�Z}SUX�~̀ ddaX] dbeX] dllX] dl̂Xd dalXc b\cX] b\aXb b]dXc b]bXa dldXa dleX̂ deeXeVfRgfMQ�hiTMjf ]X\ \Xa ]Xd k\X] [Xe ]Xb \X̂ ]X\ \X[ bX̂ k\X[ k]\XdLM�X�hijXs�tujX���YRTNf�Z}SUX�~̀ ]cXl ]̂Xd dX̂ ]Xe ][X[ ]lXc ]]Xd ]eXd lbXd dlXc kb[XetfRgiTMNSPf�YRTNf�}TUX�Z}SUX�~̀ kl\X[ kl]X] ka]Xa klbXa kllX] ka[X\ klcXa kllX\ kâX\ kl̂\Xd klb\Xa ka]]X]��?I>�2:�89:K27I�SPoWPT�Uf�LMgWwf�Z}SUX�[\][~̀ ]bcde ]bbcl ]a]]a ]c]\e ]bbal ]bb]l ]bc]l ]bbl̂ ]beeb ]dd[a ]d̂bc ]bĉ^VfRgfMQ�hiTMjf \Xc k\Xb [eX\ k]bXl keX] k\Xb \Xc k\X[ k]Xc eXd [Xe cX[VfRPWMTU�LMgWwf�Z}SUX�~̀ ]aĉb ]ac[a [d]d[ [\lce [\d]d [\dda [\cĉ [\̂\a [\dae ]̂ \̂c ]ld[d ]ac[lVfRgfMQ�hiTMjf \X̂ k\X[ []X\ k]eXc k[X[ \X[ ]X] \X[ k]X\ bX] dX] cXbVfRPWMTU��T�SMj�xTQf�Zv̀ ]dXe ]eXc [cXc ][Xd ]\X\ aX\ aXa aX[ X̂b X̂c X̂c ]cXehWMPOwfR�n�ofMNSQORfP�Z}SUX�~̀ ]ddl[ ]dbdc ]bdba ]bc]a ]bc[d ]bl\[ ]bl][ ]baĉ ]c\c\ ]ea]d ]dd[a ]d\dlVfRgfMQ�hiTMjf ]Xb \Xd bX[ ]X\ \X\ ]X] \X] ]X\ \Xc bX] eX̂ k[XcxfQTSU��TUfP�Z}SUX�~̀ bdlXa bb\X\ c[eX] c[lXl c[\X] c[bXd c]bXe c[\Xa c[bXd ballXl c]lbXd c[\[XdVfRgfMQ�hiTMjf [X\ \X[ ]]Xe \Xa k]Xd \Xa k]Xc \Xa \X̂ dXd eXe \XezWMk�OQWX�xfQTSU��TUfP�Z}SUX�~̀ dedXa debXl dl̂X̂ dl̂Xd dlbXe daeXd dllXa dalX̂ b\[Xc d̂ldX\ dadcX\ dabaXlVfRgfMQ�hiTMjf ]Xc \X[ aXl k\X] k\Xd ]X̂ k\Xa [X\ \Xl bX] eXd \Xezf{�ySjiQk�fiSgUf��TUfP�ZtSUX̀ ]cXe ]cXd ]̂Xc ]lXe ]cXa ]bXb ]dX̂ ]eX] ][X[ ]eX\ ]̂X[ ]̂X\ ]dXb�WOPSMj��QTRQP�ZtSUX̀ ]Xddl ]Xb]d ]X̂[b ]Xb]d ]Xbad ]Xcb̂ ]Xbc[ ]Xbl ]Xbbb ]X[d̂ ]X[a[ ]Xeâzf{��Wwf��TUfP�ZtSUX̀ \Xâ] \Xaca \Xl̂e \X̂ac \X̂ee \Xcle \X̂][ \X̂\[ \Xl \Xc]d \Xcle \Xl[ln�SPQSMj��Wwf��TUfP�ZtSUX̀ cXdd\ cX̂e\ cX\]\ bXlb\ bX̂l\ bXl̂\ cX\\\ bXll\ cX[a\ bXeed bXe[̂ bXcblhijX�hWMPOwfR�LMPQTUUX�hRfNSQ�Z}SUX�~̀ ]cXl k\X[ ]aXd ]cX] e[X̂ ebXb ]cXc ]eXl [aXa ]̂cXe ]lbX] k̂Xe�:J62I�9?H��9A2IhVLs��UU�qR�TM�hWMPOwfRP [Xc\] [Xc\b [Xcdl [Xccl [Xclc [X̂]\ [X̂[e [X̂e\ [X̂d] [X̂ĉ [Xb]] [Xbb̂ [XbllVfRgfMQ�hiTMjf�mfTR�nTRUSfR ]Xd ]X[ [Xc dX[ dXa bXe bXe bX[ bXd cX[ [Xd ]Xl ]X[hWRf�hWMPX�VRSgf��f�X�Z[\][_]\\X\̀ ]]dX] ]]dX] ]]bXd ]]cX] ]]cXl ]]̂Xe ]]̂X̂ ]]lX\ ]]lXe ]]\X] ]][X\ ]]eXcVfRgfMQ�hiTMjf�mfTR�nTRUSfR ]Xc ]Xd [X\ eX] eXb eXc eXc eXc eXc [X\ ]X̂ ]XdVVLs��SMSPifN��WWNP [X\[a [X\ea [X]dd [X]be [X]̂[ [X[\] [X[] [X[e[ [X[cc [X[ae [X\d] [X\b̂ [X\e\VfRgfMQ�hiTMjf�mfTR�nTRUSfR k]X] k]X[ cX\ aXc lXd aXd aXd ]\Xe ]]X̂ ][Xb eX] \Xl k]XeVVLs�LMNOPQRSTU�hWwwWNSQSfP�Zz��̀ ]Xabc ]Xab̂ [X]c\ [X]l] [X[dd [X[la [Xee\ [Xed] [Xê[ [Xde[ [X\ê [X\\̂ ]XaeaVfRgfMQ�hiTMjf�mfTR�nTRUSfR k[X\ k]X̂ ][X\ ]lX] [\Xl [\X[ [\X̂ [\X[ []Xe [dXe bX[ k]Xb keXd��jX�VRS�TQf��WORUp�nTRMSMjP�Z~̀ [dX̂a [dXle [bX[̂ [bXdb [bXc [bX̂[ [bXlc [cX\] [cX]c [cX[c [[X̂\ [eXb] [dXclVfRgfMQ�hiTMjf�mfTR�nTRUSfR dXc dXb dXc ]X[ [Xd eXl dXl dXl bXb bXl eX\ eXb bX\}RfMQ�hRONfs��oWQ�VRSgf�Z~���UX̀ d\Xa] d\X]a cbXd] cdX̂a clXbe êX]c b̂X][ \̂Xl̂ d̂Xda leXbd \̂Xac cdXed d]X̂̂VfRgfMQ�hiTMjf�mfTR�nTRUSfR kedXa kedXa ]\dXa [b\Xa ]eeX\ l]X̂ êX̂ blXe l[X] ]\̂Xa [aXd kaXe kebX]�fMRp��O���oWQ�zTQORTU��TP�Z~�ww�QÒ ]Xa[ [Xea [Xc[ [Xcc [Xa] eX[c eXld dX\̂ bX]c bXbe eX]̂ [Xb̂ [X\eVfRgfMQ�hiTMjf�mfTR�nTRUSfR k[dXa [Xb dcX[ beX\ ccXc aaX̂ ]]̂Xc ^̂X\ ]clXb ]e]Xd cXl k]lXa k[\Xl�J?9?6J9@�89:K27I���2:J�H�;�2:9A2�fNfRTU��OMNP�xTQf�Zv̀ \X\a \X\a \X\̂ \X\̂ \X\c \X\l \X]\ \X\a \X\l \X\l ]Xle [X]c \XelektWMQi�Yk}SUU�xTQf�Zv̀ \X]] \X]\ \X\e \X\[ \X\[ \X\d \X\b \X\b \X\d \X\b ]Xad [X\c \XêhWwwfRgSTU�}TM��VRSwf�xTQf�Zv̀ eX[b eX[b eX[b eX[b eX[b eX[b eX[b eX[b eX[b eX[b dXa\ bX[l eXbd]\kmfTR�YRfTPORp�zWQf�mSfUN�Zv̀ \Xcl \X̂a ]Xc] ]Xcd ]Xc[ ]Xb[ ]Xe[ ]X[l ]Xê ]Xbl [Xa] [X]d \XlahWM�X�tWRQjTjf�xTQfs���yth�Zv̀ [Xla [Xle eX\l eX\c [Xac [Xal [Xl̂ [Xld [Xl̂ eX\c dXbd eXad eX][t]�tWMfp��OooUp�Z}SUX�~̀ ]̂]b̂ ]̂ed̂ ]lcca ]la]l ]a]â ]a[dd ]ad\l ]acl[ ]alc[ ecl\ eldd ][̂aeVfRgfMQ�hiTMjf ]Xc ]X] ]Xb ]Xe ]Xb \X[ \Xa ]Xd \Xa dXd dXb [e[Xlt[�tWMfp��OooUp�Z}SUX�~̀ ]lc\[ ]l̂dl ]aa]e [\][a [\ea] [\d]l [\bĉ [\l[\ [\ale ]d]]c ]dlec ]̂ĉ^VfRgfMQ�hiTMjf ]X[ \Xl ]Xe ]X] ]Xe \X] \X̂ ]X[ \Xl eXa bX] ]aX]�WORgf��L���tTR�SQ ��[\[]�L���tTR�SQ
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!"##$%&�'(�)*+�,!�-.'/'#& 0123 0124 0125 0126 0127 0128 0101 0102 0100 0109 0103 0104 0105:;<=;>?@?;A�;B�CDEF�GHIJ�IDKLDA@�:MEAND�OP3QP3RSTUVV�WUXYVZ[\�]TÛ_\Z àb cad àe àf àg àb h̀ag iaj iac àk àf àb àkl[mno�pnoYV�Uq�WUXYVZ[\�]TÛ_\Z àj caj à̀ àj àc àd h̀ab kac gac àb àj àf àkSTUVV�WUXYVZ[\�rm\UXY iae cà cà àd àd caj heà gaf iac àk àb àk àkstua�Uq�SW]�nm̂�SWr gag cak cab àj àb à̀ hcà iag iac àk àf àb àkvUZno�wUmV_XxZ[Um gak àb àg àj àb àg h̀ai fag ài àk gac gag gagW_TnyoYV dà bae bag fad gad kaj cgak kaj hcac cac iae kac kaizUm̂_TnyoYV gà àj àe gaf àe àf iaf jaj hcae àe àj àd àdpYTt[\YV àf àc caj caj àk cab hbad fac ià àd gae gac gàzUmTYV[̂YmZ[no�l[{Ŷ�rmtYVZXYmZ bad heac àk iaf bac gac hgaj fai fà iai iai gaj gai|}_[xXYmZ kab cak h̀à bai bae head heag baf dai kaj kaf kac iadrmqUTXnZ[Um�]TU\YVV[mu�|}_[xXYmZ bai bak gag dà iaj àd ckai gad baf gag gae iaj iacrm̂_VZT[no�|}_[xXYmZ iag cae hcaf bab kaf h̀ac cag ceag ceaj dai iag gad gàvTnmVxUTZnZ[Um�Y}_[xXYmZ dai bab hbai iag bab hbà h̀bà ciac cbad bag jak kà bàs[T\TnqZ head hciac cfà c̀ac ià h̀̀ ac h̀baj giaf g̀ai kae heaf cab kaj~Z�YT�|}_[xXYmZ caf hceac hkag iaj faf cac kag àk bag kab jab fà badrmZYooY\Z_no�]TUxYTZ��]TÛ_\ZV bad gag jai kaj dà bag àk cgac jae iac gai àk àepZT_\Z_TYV dag hfag gab eae caj kaj h̀eae h̀ag cae cad gab gag gaewUXXYT\[no����YnoZ��wnTY cgaj jag cdad h̀ab hcab jai hdad hkac hc̀ak eag jak bab kae�nm_qn\Z_T[mu d̀ai daj hbag hc̀ai cai gae hcbab h̀ae c̀ae heab hgag hiak hgaf]U�YT���wUXX_m[\nZ[Um hcbac èae c̀ag hcjac hkad f̀aj h̀cac hceak heà hcà àc bab iag�[m[mu���]YZTUoY_X cbag hiià h̀fae ifak cdae hceaj hgjaj gfae cdai iab h̀ac hgab heak~Z�YT c̀ak iaf jad caf heaf eaf h̀eaf hc̀ac iae bag jai kad iab�YV[̂YmZ[no�l[{Ŷ�rmtYVZXYmZ faf dà iae iak hgad à̀ ckaf hiae hgac hcab eaj heà hcà|{xUTZV ài hcak cag kad eà eag hceaf cac jak fà kai iak iaerXxUTZV bak gag à̀ kac gai h̀ae eag kad kae iae iad iad kaelŶYTno�SUtYTmXYmZ hcae cà eac cag gae iag gac heac cac eà eaj eaj eagpZnZY����U\no�SUtYTmXYmZ cà àj àk eai heag àk eae cà gaf cak ead cac ead�?FF?;A>�;B�H;FFEK>�Yno�SW] cbdg̀ac cfgdeag cfbjeag cjefdac cjbebaj cdeg̀af cjgjiaf cdgdcak è̀ f̀ak èjeià c̀gbfà c̀d̀cà `̀ij̀àzUX[mno�SW] cfkkeaf cj̀ebae cjbdkac cdifdab èk̀fà c̀gf̀ab èjdgaf `̀degak ìfekaf k̀dffab f̀gieak j̀ficak gecj̀àIK?LD>����END>J�IDKLDA@�:MEAND�OP3QP3RSW]�WY�nZUT cak eaj cak àc àg cab cak iad ài àg àk ài àiwUmV_XYT�]T[\YV cà eai caj àc à̀ àe cà kaj cad àc à̀ à̀ àg]TÛ_\YT�]T[\YV��l[m[V�Ŷ�SUÛV eab hgai cae gak àg ead hcà c̀ag cai cak cad caj àe|XxoU�XYmZ�wUVZ�rm̂Y{�h�vUZno�wUXxa àg caj à̀ àb gae àf àb iab kà ià iae gad gad�@MDK��D���DE>�KD>�TYmZ�wT_̂Y��pxUZ�]T[\Y����yyo� ddajg k̀abj iiài kiajg feadb biagi icaff fcajf ffaej feabk bjakd bbaj̀ bfagd]TÛ_\Z[t[Z����\�a� eag eaf cag cà cae àg àk eaf cak àe ài àk àgvUZno�rm̂_VZT[no�]TÛ_\Z[Um���\�a� gae hcai h̀à cag gà heaj hfà kak iai gà à̀ cad cajln\ZUT��~xYTnZ[mu��nZY fkaf fbae fkà fbà ffaf fkaj fcac fkaj fjaj fdà fjaf ffaj ffaezUmqnTX�rmtYma�w�ua���[oa�̀ec̀��� deac cgbak icà gjab f̀af jdae hgkag hfgag dfag cicag cgeab ccbaj cejagwUmV_XYT�pYmZ[XYmZ�rm̂Y{ jiac d̀ad dcaj dbaj djai dbae jcak fdak jdaj dkak diac diaf dkab�[u�Z��Y�[\oY�pnoYV���[oa�_m[ZV� cbaik cfaic cfaij cfack cfà̀ cbadb ciaif ciadi ckagc cfaej cfafe cfake cfaec�U_V[mu�pZnTZV���[oa�_m[ZV� caeee cacef cacff càek càif càd̀ cagdf cakfc caigk caggg cag̀f cag̀d càdb|{[VZa��U_VY�pnoYV��vUZno���[oa�_m[ZV� iad̀g kà̀ j kaigf kak̀f kaggi kag̀f kabkj baefj kadì kabeg kaiì kagdj kaicc�mYXxoU�XYmZ��nZY���� bà kag iad iai gad gaf jac kai gaj gak gab gaj gad]n�TUoo�|XxoU�XYmZ���\�a� àc àe caf cak cab cag hbae iag gà cà eaj eak eablŶYTno�p_Txo_V���m[�Ŷ��l���y[oa��� hijfai hifkai hkjcab hbjead hjfgae hcè àe hggijà h̀bccae hc̀ceag hjìag hfgjab hjceà hjikajw_TTYmZ�s\\U_mZ��nonm\Y���[oa��� hgfeae hiejad hgdfab hgbcaf higjà hif̀ac hbcbac hffcai hfcjai hbieag hkfbac hkbeak hkfkad�?AEAL?EF��EK�D@>J����J�P�EK@DK�� DKENDlŶYTno�l_m̂V��nZY���� eaed eacg eaie caee cajg àcb eagj eaej eaed eagf eadf cabb à̀bgh�UmZ��vTYnV_T���[oo��nZY���� eaeg eaek eag̀ eadg cadi àeb eagf eaek eaeb eag̀ eajb caid àeiceh�YnT�vTYnV_T��zUZY��[Yô���� àki àci caji àgg àdc àci eajd caif cajk à̀k àkk àje àdkgeh�YnT�l[{Ŷ��UTZunuY��nZY���� iacf gajk gabk gadd iaki gadi gac̀ àdf gaig gade iàg iake iabjp�]�kee�pZU\¡�rm̂Y{ cdgc èbc èd̀ ìij f̀ik d̀c̀ g̀cd ìfe ibjc ikdg ibcj ibcd ibjd�]YT\YmZ�\�nmuY��¢i�¢i� cgab àe bai cdà gag ciaf ckà d̀aj eac eac heag eak àc|{\�nmuY��nZY���TUn̂�rm̂Y{�Uq�]nTZmYTV caeii cacje càgk càg̀ cà̀ g càbg càjf càgk càgj cà̀ ` càci càck càcb���\�nmuY��¢i�¢i� baf c̀à gad hià iag eab hcad eà hcaj heab heak eà heac£AL;<D>]YTVUmno�rm\UXY���\�a��¢i�¢i� bab gak gae kag iaj gab iaj kà iab iad kai kag kà�Yno�W[VxUVnyoY�rm\UXY���\�a��¢i�¢i� kà àj cab gac gaf caf iae hcac àg àd gac gà gaepnt[mu��nZY���� fae fak fae fag fab faf cbai ccab bae bak bab bab baisqZYThvn{�]TU�ZV���[oo[UmV�Uq��� cjkf cfg̀ cfkj cjj̀ cdff cdk̀ cdej k̀ek ìgk k̀cj f̀è j̀fb gekk�]YT\YmZ�\�nmuY��¢i�¢i� à̀ hcgae ccak h̀af cgae h̀ac ceà ccac cab iaf fai bai bacpU_T\Y¤�r�p��nT¡[Z ¥�̀èc�r�p��nT¡[Z
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!"#$%&'#()$�*+$&'%(,-�,.�#/$�0*�1+,&,23454674 454678 454679 454476 454474 454478 4545 4546 4544 4548 4549 454: 454;<=>>?@?>A?B7�C=BDE=FG�>AH@IJ=>�K>�>HLLJG�?>>H=>�L=F>?>A�KMN�BDM>H@=F>�>JDO�>L=MN?MP�Q85R�LFDIKI?J?AGSTD@LD>?A?DM�DU�C=KJ�VW<X�<=FB=MA�TYKMP=X�ZMMHKJ�CKA=[\]̂ �̂_]̀ âbcd�e\]fgdb hij kil min nik oim nij pnio qin nim nil nil kir kijs]btu�v]ŵg̀xbc]w mkil mih lij mil kir nim pnir jij kio kiy nil nik niqz]w\âcfawbctu�{c|af�}w~âb̀awb yik mir pmio hio riq rin pqin jim qik qiq oim nir nij�âcfawbctu�{c|af�}w~âb̀awb pmmij pjij pyir pmoil prir poih hir rio pyih pnil liy lil pliq�|x]\b̂ jih pkiq miy lio oij qir pmnih nij kih hiy jiq qiy oiy}̀x]\b̂ jim hil pkij pkij nih jij priy mkir kim hik oim oih qil{afa\tu�[]~a\ẁawb pqin poij plih qij plin lio qil liy lik plim lih lir liq�btba����]dtu�[]~a\ẁawb lik oio lih oiq oiq nin liy liq nik kik mim liy mil<F?B=>����KP=>X�<=FB=MA�TYKMP=X�ZMMHKJ�CKA=v]ŵg̀a\�e\cdâ rio hih oik liy mij min mik oio kiy mil mik miq miye\]fgda\�e\cdâ��{cwĉ�af�[]]f̂ mmih mmiy mlij lio lin mim pmin rih oio lio lir mim miq�̀xu]�̀awb�v]̂b�}wfa|�p�s]btu�v]̀xi nim qij qio qil oij oiq kih nih oiy nih kir kih kih�AY=F��=G��=K>HF=>�\awb�v\gfa���x]b�e\cda������u� hrirn jnioy rkino jhijr joiky jqirm omijj jminj jqikh hrirn hhijq hoirj hqinqe\]fgdbc~cb����d�i��̂tt\� kio pqil plij mil kim mij kio mio lin mir kih kih kiqs]btu�}wfĝb\ctu�e\]fgdbc]w���d�i��̂tt\� hio oin plim miy nij qir pjik qin nim niy kih miy miqz]w�t\̀�}w~awi�v��i���cuiklmk��� pmojij pqnij pmhih kliq hkik yqin pnqin pjnim jhil mooio mqkio momij mkhirv]ŵg̀a\��awbc̀awb�}wfa| rqih joir jnio jyil rkij rriy rmiq jriq rqih ynir ynin yniy yoir�c��b��a�cdua��tuâ���cui�gwcb̂��̂tt\� mhiry mnink mkiqn mnimn mnirj moirn moioj moirr moikn mqiyh mhijl mhinr mqihq�]ĝcw���bt\b̂���cui�gwcb̂��̂tt\� miqrr miqhh miqlo minro minoq mikyh minyj miqho minkk mikol mikom miknj mikml�wàxu]�̀awb��tba���� qiy qim oij oiq oin oik rim qiq oin oim oik oik oiket�\]uu��̀xu]�̀awb���d�i��̂tt\� oir hij nil niq nil kiq pqij kij nih mih lir liq lih{afa\tu��g\xuĝ���wc�af��{����cui��� pqnmij pqnoik pokmih ponlik pkjlik pnmmin pnmnmiy pkjjkik pmonnin pyohil pjhhim pjyoin pjrmir�?MKMB?KJ��KF�=A>X���ZX��HKFA=F�ZE=FKP={afa\tu�{gwf̂��tba���� lilj lily lily liml liml liml linr lilr liml liml liml liml linjmlp�at\�s\at̂g\��z]ba��cauf���� miqy mink miqj mihk mihr mijo liry mioq mijm miyn kimo kinj kiqk MBD@=>ea\̂]wtu�}wd]̀a����d�i��̂tt\� pkmih liy pnio lih niy oin hiq hio pliq oil oiq oij qil¡�ba\pst|�e\]�b̂���{]g\p¢b\i��d�tw�a� jliq myik jil pkij pmkih pjim pkin nlim pqio kiq him hik jio�LA?@?>A?B7�C=AHFM�AD�£MDF@KJ¤X�>A?JJ�@DF=�>A?@HJH>X�KMN�?@LFDE?MP�>HLLJG�?>>H=>�NF?E=�UK>A=F�PFDOAY�Q45R�LFDIKI?J?AGSTD@LD>?A?DM�DU�C=KJ�VW<X�<=FB=MA�TYKMP=X�ZMMHKJ�CKA=[\]̂ �̂_]̀ âbcd�e\]fgdb hij kil rik hih qir oiy pnio qij qij niq kij kio kims]btu�v]ŵg̀xbc]w mkil mih jir qin nio nih pnir rik oiy nik kiy kiy kirz]w\âcfawbctu�{c|af�}w~âb̀awb yik mir myik rij rim riy pqin rio yiq hir qik nij kio�âcfawbctu�{c|af�}w~âb̀awb pmmij pjij phim pqik pmin plir hir rij poij pmiy lin lio pliy�|x]\b̂ jih pkiq nim jik mmim mkin pmnih nir hij rik qih oiq niy}̀x]\b̂ jim hil oik yiq hij hir priy mnin hiy qio oil oir oiq{afa\tu�[]~a\ẁawb pqin poij plij qij plio lin qil liy lik plik lih lir liq�btba����]dtu�[]~a\ẁawb lik oio lih oiq oiq nin liy liq nik kik mim liy mil<F?B=>����KP=>X�<=FB=MA�TYKMP=X�ZMMHKJ�CKA=v]ŵg̀a\�e\cdâ rio hih oiy mio kij kih mik oiq nih kio kin kin kine\]fgda\�e\cdâ��{cwĉ�af�[]]f̂ mmih mmiy mkil mio mio kiq pmin rij qin mij miy miy kil�̀xu]�̀awb�v]̂b�}wfa|�p�s]btu�v]̀xi nim qij qij qih qiq qio kih nij qio oir oin oik oim�AY=F��=G��=K>HF=>�\awb�v\gfa���x]b�e\cda������u� hrirn jnioy rhino rliry jrikl jyilj omijj jkinj jriro jmihh hyioq hjihj hrimre\]fgdbc~cb����d�i��̂tt\� kio pqil miy nin kik kiy kio miq miq kiq kih kio kims]btu�}wfĝb\ctu�e\]fgdbc]w���d�i��̂tt\� hio oin oin jim jin hio pjik qih qiy nir kin mih mikz]w�t\̀�}w~awi�v��i���cui�klmk��� pmojij pqnij pmqiy qkik mnkin mhkik pnqin pjkiy mnliq mhlih mnliq mmnik mlkilv]ŵg̀a\��awbc̀awb�}wfa| rqih joir rmik rhir yliq yhim rmiq rliq ykij yhij yqin yqir yhij�c��b��a�cdua��tuâ���cui�gwcb̂��̂tt\� mhiry mnink moikh moioq mqirh mhirn moioj mqinm mhilj mjiry mrijl mriko mjino�]ĝcw���bt\b̂���cui�gwcb̂��̂tt\� miqrr miqhh miqqm miqkm mioro mioon minyj miqjh miohh minjl minhn minjo minoj�wàxu]�̀awb��tba���� qiy qim oin niy nih nin rim qio niq nim nio nih nijet�\]uu��̀xu]�̀awb���d�i��̂tt\� oir hij oio oir oir kih pqij kir oiq miq liy liq liq{afa\tu��g\xuĝ���wc�af��{����cui��� pqnmij pqnoik poloih polnil pknniq pkhqio pnmnmiy pkjjkik pmnlhiq pjoqir phljin phykih pjoliy�?MKMB?KJ��KF�=A>X���ZX��HKFA=F�ZE=FKP={afa\tu�{gwf̂��tba���� lilj lily liml limk liky linm linr lily likh lihk mimy mirr kiormlp�at\�s\at̂g\��z]ba��cauf���� miqy mink mihy mijy miry kilo liry mior miyj kiol kihy kiry nill MBD@=>ea\̂]wtu�}wd]̀a����d�i��̂tt\� pkmih liy liq oio jim jik hiq hih kik qiy qih qio qim¡�ba\pst|�e\]�b̂���{]g\p¢b\i��d�tw�a� jliq myik mhil hio pqim kil pkin nkij mio oir oiy nir nih�]g\da¥�}����t\¦cb §�klkm�}����t\¦cb
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!"#$%&'#()$�*+$&'%(,-�,.�#/$�0*�1+,&,23454674 454678 454679 454476 454474 454478 4545 4546 4544 4548 4549 454: 454;<=>>?@?>A?B7�C=BDE=FG�>AH@IJ=>�K>�>HLLJG�?>>H=>�L=F>?>A�KMN�BDM>H@=F>�>JDO�>L=MN?MP�Q85R�LFDIKI?J?AGSTD@LD>?A?DM�DU�C=KJ�VW<X�<=FB=MA�TYKMP=X�ZMMHKJ�CKA=Q[9\[9�UDF�ZMMHKJ�]KJH=>S_̂̀aa�b̀cdaefg�h_̀ijge klm nlo plq qln rlp qlm snlq rlp qlt nlu nlv nlu nlmẁexy�z̀{ajc|ef̀{ pnlo plk olm plo nlu qlp snlr klq nlr nlv qlo qlq qlk}̀{_dafid{efxy�~f�di��{�daecd{e vln plu splr klr ult ulq sqlu tlt mlk rlp rlo qlm qlu�dafid{efxy�~f�di��{�daecd{e spplm smlm svlu sprlo sulu srlk ptlm srlt smlv solu olm soln solu��|̀_ea mlk snlt plv olr rlm tlu spolm olv rln mlk mlo tlr rlt�c|̀_ea mlp klo snlm snlm qlk mlm olq rlu rlo tlp rln rlu tlo~did_xy�̂̀ �d_{cd{e stlq srlm solk tlm solq olr qlp olo plp oln olu olu olq�exed����̀gxy�̂̀ �d_{cd{e oln rlr olk rlt rlt qlq olo pln qlm plt olu plp olv<F?B=>����KP=>X�<=FB=MA�TYKMP=X�ZMMHKJ�CKA=Q[9\[9�UDF�ZMMHKJ�]KJH=>Sz̀{ajcd_�h_fgda ulr klk rln olv plm plq pln tlm pln plo plq plk nloh_̀ijgd_�h_fgda��~f{fa�di�̂̀ ìa pplk pplv polm olr olq plp spln pnlp olk olq plo pln plm�c|ỳ�cd{e�z̀ae��{id��s�ẁexy�z̀c|l qlp tlm tlr tlo rlm rlt nlk rlt rlt qlp nlk nlk nlm�AY=F��=G��=K>HF=>�_d{e�z_jid���|̀e�h_fgd������y� kuluq mqlrv unlqr mklmu mrlnv mtlup rplmm mplqm mtlnk kuluq kklmt krlum ktlqth_̀ijgef�fe����g�l��axx_� nlr stlo solm plo nlp plm nlt oln plt nln nlk nlk nltẁexy��{ijae_fxy�h_̀ijgef̀{���g�l��axx_� klr rlq solp plv qlm tlu srlq qlk rlp qlo nlq plm plq}̀{�x_c��{�d{l�z��l���fylnopn��� sprmlm stqlm spklk nolt knln vtlq sqtlq smqlp mklo prrlr ptnlr prplm pnkluz̀{ajcd_��d{efcd{e��{id� utlk mrlu mqlr mvlo unlm uulv uplt mult utlk vqlu vqlq vqlv vrlu�f��e��d�fgyd��xyda���fyl�j{fea��axx_� pkluv pqlqn pnltq pqlpq pqlum prluq prlrm prluu prlnq ptlvk pklmo pklqu ptlkt�̀jaf{���ex_ea���fyl�j{fea��axx_� pltuu pltkk pltor plqur plqrt plnvk plqvm pltkr plqnn plnro plnrp plnqm plnpo�{dc|ỳ�cd{e��xed���� tlv tlp rlm rlt rlq rln ulp tlt rlq rlp rln rln rlnhx�_̀yy��c|ỳ�cd{e���g�l��axx_� rlu klm qlo qlt qlo nlt sklo rlp nlm plo olm olt olm~did_xy��j_|yja���{f�di��~����fyl��� stqplm stqrln srnplk srqoln snmoln sqpplq sqpqplv snmmnln sprqqlq svrklo smkklp smvrlq smuplu�?MKMB?KJ��KF�=A>X� ¡ZX�[HKFA=F�ZE=FKP=~did_xy�~j{ia��xed���� olom olov olov olpo olpo olpo olqu olou olpo olpo olpo olpo olqmpos�dx_�w_dxaj_��}̀ed��fdyi���� pltv plqn pltm plkn plku plmr oluv plrt plmp plvq nlpr nlqm nltn¢MBD@=>hd_à{xy��{g̀cd����g�l��axx_� snplk olv sqlr olk qlv rlq rlu rlk qlo rln rlk rlu tlp£�ed_swx��h_̀�ea���~̀j_s¤e_l��g�x{�d� molt pvln mlo snlm spnlk smlp poln mlo plv nlu klu klm mlu�LA?@?>A?B7�C=AHFM�AD�¥MDF@KJ¦X�>A?JJ�@DF=�>A?@HJH>X�KMN�?@LFDE?MP�>HLLJG�?>>H=>�NF?E=�UK>A=F�PFDOAY�Q45R�LFDIKI?J?AGSTD@LD>?A?DM�DU�C=KJ�VW<X�<=FB=MA�TYKMP=X�ZMMHKJ�CKA=Q[9\[9�UDF�ZMMHKJ�]KJH=>S_̂̀aa�b̀cdaefg�h_̀ijge klm nlo uln klk tlu rlv snlq tlu tlp qlo nlk nlq nloẁexy�z̀{ajc|ef̀{ pnlo plk mlu tlq qlr qlk snlr ulp qlu qln nlu nlv nlu}̀{_dafid{efxy�~f�di��{�daecd{e vln plu pvln ulm ulp ulv sqlu polk ulo kln rlm qlp nlp�dafid{efxy�~f�di��{�daecd{e spplm smlm sklp stln splq solu ptlm sqlt snlt splt olm olq splk��|̀_ea mlk snlt qlp mln pplp pnlq spolm pln poln kln tlt rlp qlu�c|̀_ea mlp klo rln vlt klm klu olq klk mlr rlq rlq rlu rlq~did_xy�̂̀ �d_{cd{e stlq srlm solm tlm solr olq qlp olo plo oln olu olu oln�exed����̀gxy�̂̀ �d_{cd{e oln rlr olk rlt rlt qlq olo pln qlm plk olv plp olv<F?B=>����KP=>X�<=FB=MA�TYKMP=X�ZMMHKJ�CKA=Q[9\[9�UDF�ZMMHKJ�]KJH=>Sz̀{ajcd_�h_fgda ulr klk rlv plr nlm nlk pln tlv nlq nlq nlq nlq nlrh_̀ijgd_�h_fgda��~f{fa�di�̂̀ ìa pplk pplv pnlo plr plr nlt spln pnlr plu plk nlo plu nlp�c|ỳ�cd{e�z̀ae��{id��s�ẁexy�z̀c|l qlp tlm tlm tlk tlt tlr nlk rlk tlr rlt rln rln rlp�AY=F��=G��=K>HF=>�_d{e�z_jid���|̀e�h_fgd������y� kuluq mqlrv uklqr uoluv mulno mvlom rplmm mnlqm mulur mplkk kvlrt kmlkm kulpuh_̀ijgef�fe����g�l��axx_� nlr stlo plv qlq nln nlv nlt olu nlt nlu nlr nlq nloẁexy��{ijae_fxy�h_̀ijgef̀{���g�l��axx_� klr rlq rlq mlp mlq klr srlq rlm kln nlu nlo plt plo}̀{�x_c��{�d{l�z��l���fyl�nopn��� sprmlm stqlm sptlv tnln pqnlq pknln sqtlq smnlv pqolt pkolk pqolt ppqln ponloz̀{ajcd_��d{efcd{e��{id� utlk mrlu upln uklu volt vklp uplt uolt vnlm vklm vtlq vtlu vklm�f��e��d�fgyd��xyda���fyl�j{fea��axx_� pkluv pqlqn prlnk prlrt ptluk pkluq prlrm ptlqp pklom pmluv pulmo pulnr pmlqr�̀jaf{���ex_ea���fyl�j{fea��axx_� pltuu pltkk plttp pltnp plrur plrrq plqvm pltmk plrkk plqmo plqkq plqmr plqrm�{dc|ỳ�cd{e��xed���� tlv tlp rlq qlv qlk qlq ulp tlr qlt qlp qlr qlk qlmhx�_̀yy��c|ỳ�cd{e���g�l��axx_� rlu klm rlr rlu rlu nlk sklo rlt qlr plo olu olt olt~did_xy��j_|yja���{f�di��~����fyl��� stqplm stqrln srorlk sroqlo snqqlt snktlr sqpqplv snmmnln spqoklt smrtlu skomlq skvnlk smrolv�?MKMB?KJ��KF�=A>X� ¡ZX�[HKFA=F�ZE=FKP=~did_xy�~j{ia��xed���� olom olov olpo olpn olnv olqp olqu olov olnk olkn plpv pluu nlrupos�dx_�w_dxaj_��}̀ed��fdyi���� pltv plqn plkv plmv pluv nlor oluv plru plvm nlro nlkv nluv qloo¢MBD@=>hd_à{xy��{g̀cd����g�l��axx_� snplk olv olt rlr mlp mln rlu tlm klo tlk tlk tlq tlo£�ed_swx��h_̀�ea���~̀j_s¤e_l��g�x{�d� molt pvln pklo klr stlp nlo poln pklo qlp tln rlr qlk qlm�̀j_gd§������x_̈fe ©�nonp������x_̈fe
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Disclaimer 

The information contained in this report is confidential. Any unauthorized use, disclosure, reproduction, or dissemination, in full or in part, in any media or by any 
means, without the prior written permission of IHS Markit or any of its affiliates (“IHS Markit”) is strictly prohibited. IHS Markit owns all IHS Markit logos and trade 
names contained in this report that are subject to license. Opinions, statements, estimates, and projections in this report (including other media) are solely those of 
the individual author(s) at the time of writing and do not necessarily reflect the opinions of IHS Markit. Neither IHS Markit nor the author(s) has any obligation to 
update this report in the event that any content, opinion, statement, estimate, or projection (collectively, “information”) changes or subsequently becomes inaccu-
rate. IHS Markit makes no warranty, expressed or implied, as to the accuracy, completeness, or timeliness of any information in this report, and shall not in any way 
be liable to any recipient for any inaccuracies or omissions. Without limiting the foregoing, IHS Markit shall have no liabil ity whatsoever to any recipient, whether in 
contract, in tort (including negligence), under warranty, under statute or otherwise, in respect of any loss or damage suffered by any recipient as a result of or in 
connection with any information provided, or any course of action determined, by it or any third party, whether or not based on any information provided. The 
inclusion of a link to an external website by IHS Markit should not be understood to be an endorsement of that website or the site’s owners (or their products/
services). IHS Markit is not responsible for either the content or output of external websites. Copyright © 2021, IHS Markit®. All rights reserved and all intellectual 
property rights are retained by IHS Markit. 
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