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Taiwan Semiconductor Manufacturing Company Ltd. (TSM)
Earnings Quality Update- 9/21 Qtr.
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We are raising our earnings quality rating of TSM to 5+ (Strong).

For an explanation of the EQ ReviewRating scale, pleaserefer to the end ofthisreport.

Summary

TSM is through much of the new fab start-ups and results have returned to norms. For much of
the macro discussion of semiconductor shortages, it is worth noting that TSM’s DSI (Days of
Inventory) has rebounded to normal levels above 80 days on higher sales, which may be
evidence that the situation is being resolved and could help TXN and NATI as well.

The strong demand has enabled TSM to reverse inventory write-downs early in 2021. We do
not know the 3Q21 figure yet (that documenthasn’tbeen posted yet), buthere is whatit was in
2020 vs 2021 andthe impact on EPS and gross margin:

3020 2021 2020 1021 1Q20
Inventory Change 2182.3 -469.6 457.7 -476.4 -184.0
Impacton Gross Margin -61bp +15bp -15bp +13bp +6bp
Impacton EPS -1.3 cents +0.3 cents -0.3 cents +0.3 cents +0.1 cents
Beat by 4-cents 1-cent 3-cents

It is possible that TSM had a very easy comp in this area for 3Q21 y/y. This accountswingis
normally less than 1-centand the beat was 4-cents, so the beat may have been solid.
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Other than that, the primary driver of earnings was stronger sales, which enabled TSM to
leverage R&D and SG&A costs as well as post 0.4-cents in higherincome from affiliates which
are also benefitting from stronger demand for semiconductors. We are moving the company to
a 5+ rating from 5- as we believe TSM’s overall accounting quality is very strong and the rising
level of capital spending does not appear to pose as much of a margin headwind now as it did
at the end of 2019.

What to Watch?

Depreciation Remainsa Volatile and Significant Expense for TSM

Most of depreciation flows through Cost of Goods Sold. In 2019, TSM switched its depreciation
assumptions for machinery and equipmentfrom 2-5 years to 5-years. This along with building
an expensive new line production allowed depreciation to actually decline in 2019 on higher
sales and then really push gross marginsup in 4Q20 and 1Q21 before the new equipmentcame
online:

NT$ 3Q21 2Q21 1Q21 4Q20 3Q20 2Q20 1Q20 4Q19 3Q19
Sales 414.7 372.1 362.4 361.5 356.4 310.7 310.6 317.2 293.1
Depreciation 97.9 94.7 92.2 89.3 86.6 62.6 60.8 60.0 59.3

Deprec % Sales 23.6% 25.5% 25.4% 24.7% 24.3% 20.1% 19.6% 18.9% 20.2%
Gross Profit 212.8 186.2 189.8 195.2 190.5 164.7 160.8 159.2 1394
Gross Margin 51.3% 50.0% 52.4% 54.0% 53.4% 53.0% 51.8% 50.2% 47.6%

e Depreciation of 97.9 for 3Q21 is our estimate, the document that carries that
information has notbeen published yet.

e The depreciation figure is only for that amount recorded in Cost of Goods Sold to
influence Gross Profit.

e From 2016-2019, depreciation in COGS was 21%-25% of sales largely accounting for
400bp swing in gross margin.

e Gross margin rose as more new equipmentin PP&E was installedin 2019, but had
not begun depreciation as it had not been turned on.

Higher sales growth is leveraging the rising depreciation at this pointand helping gross margin.
TSM came in at the high range of 3Q guidanceforgross margin. For 4Q, the company is guiding
to 51%-53% for gross margin, which should be a further improvementover 3Q.
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Equipment Under Installationand Capital Spend Are Worth Watching

TSM expects to spend $30 billion on capital expendituresin 2021 vs. $18 billionin 2020. It is
basingthison forecasted demandfor new chipsto continuerisingatstrong rates. What happens
is there is a long lead-time between the start of a new plant and it beginning operation.
Construction and Equipment being installed represent PPE that exists, butis not being used in
manufacturing yet. TSM does not depreciate this PPE until the plantturns on.

EquipmentUnder Installation is growing again, but not at 2019 levels. With TSM having a fast
depreciation rate, having a high percentage of new equipmentand construction not in operation
reduces the amountof equipmentthatis being expensed.

NT$ 3Q21  2Q21 1Q21 4Q20  3Q20 2Q20 1Q20  4Q19 3Q19
EUIICIP n/a 3325 3089 2240 1572 1536 6065 5283 35509
Net PPE 18289 17221 16575 1554.6 1504.4 14935 14332 13523 1197.9
PPE in Deprec n/a 1389.6 13485 1330.6 1347.3 13400 8266 8240 8420
% EUI/ICIP n/a 19.3%  18.6%  144%  104%  103%  42.3%  39.1%  29.7%

e In 2017 and 2018 —the ratio was 16%.

e When EUlis a larger percentage of net PPE, gross margin tends to increase because
depreciation is a smaller hitto margins.

e However, when a high EUl balance flips on, margins also tend to be pressured in the
short term because the production level has to ramp up to fully leverage the new fixed
depreciation costs.

e Atthistime factory utilization isvery high,which ishelping margin leverage too. It was
94% at the end of 2020 vs. 81% in 2019. Management has indicated that it expects

utilization to remain high at this time.
Inventory Levels Have Returned to Healthier Levels

One of the biggest issues for the semiconductor industry has been low inventories as Covid
lockdowns changed to rapidly growing business and consumer demand for new products. A
lack of inventory hurtsales growth in recent quarters for many companiesin the industry along
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with logistical supply chain delays. On the positive side for TSM, inventories are now much
higherthan pre-Covid and when itwas moving through the start-up of its new fabs:

3021  2Q21 1Q21 4Q20  3Q20 2Q20 1Q20  4Q19 3Q19

Sales 414.7 372.1 362.4 361.5 356.4 310.7 310.6 317.2 293.1
COGS 201.9 185.9 172.6 166.3 165.9 146.1 149.8 158.0 153.6
Inventory 182.2 170.4 154.6 137.4 109.5 85.8 78.3 83.0 96.7
DSI 82.4 83.6 81.7 75.4 60.2 53.6 47.7 48.0 57.5

Historically, DSIs have been between 60-77 from late 2017-2019

It is worth noting that finished goods inventory was only 13% of total inventories in
2021 (we don’t know 3Q21 yet), however, that figure is about 3x the level in 2020
quarters.

With guidance for another 4.5% sequential revenue growth for 4Q21, it could be that
more of the bottlenecks are being resolved which could keep pressure on finished
goods inventory. However, the return to sales growth in 3Q and 2Q are good signs.
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Explanation of EQ Rating Scale

6- (Exceptionally Strong)- Indicates uncommonly conservative accounting policies to the point
that revenue and earnings are essentially understated relative to the company's peers. Higher
possibility of reporting positive earnings surprises

5 (Strong)- Indicates the company has no areas of concern with its reported results and we see
very little risk of the company disappointing due to recent results being overstated from
aggressive reporting in recent periods.

4 (Acceptable)- Indicates the company may have exhibited a minor “red flag”, butthe severity of
theissueis notyeta concern.Minimalrisk of an earnings disappointmentresulting from previous
earnings or cash flow overstatement

3 (Minor Concemn)- Indicates the company has exhibited either a larger number of or more
serious warning signs than companies receiving a 4. The likelihood of an immediate earnings or
cash flow disappointmentis not considered to be high,butthe signsmentioned deserve a higher
degree of attention in the future.

2 (Weak) Indicates the company’s recently reported results have benefitted materially from
aggressive accounting. Follow up work should be performed to determine the nature and extent
of the problem. There is a possibility that upcoming results could disappointas the impact of
unsustainable benefits disappears.

1 (Strong Concern)- Indicates thatthe company’s recent results are significantly overstated and
that we view a disappointmentin upcoming quartersis highly likely

In addition to the numericalrating,the EQ Review Rating also include eithera minusor plus sign.
A minus sign indicates that our analysis shows the overall earnings quality of the company has
worsened since the last review and there is a possibility the numerical rating will fall should the
problem continue into upcoming quarters. Likewise, a positive sign indicates that the overall
earningsqualityisimproving,and the company may see an upgradein its numerical rating should
the trend continue.
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Key Points to Understand About the EQ Score

The EQ Review Rating is much more than a blind, quantitative scoring method. While we utilize
proprietary adjustments, ratios, and methods developed over decades of earnings quality
analysis, the foundation of all of our analysis is reading recent SEC filings, press releases,
conference call transcripts and in some cases, conversations with managements.

The EQ Review Rating is not comparable to a traditional buy/sell rating. The Ratingis intended
to specifically convey the extent to which reported earnings may be over/understated.
Fundamental factors such as forecasts for future growth, increasing competition, and valuation
are not reflected in the rating. Therefore, a high score does notin itself indicate a company is a
buy but rather indicates that recent results are a good indication of the underlying earnings and
cash generation capacity of the company. A low score (1-2) will likely result in us performing a
more thorough review of fundamental factors to determine if the company warrants a full-blown
sell recommendation.
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Disclosure

Behind the Numbers, LLC is an independent research firm structured to provide analytical research to the financial
community. Behind the Numbers, LLC is not rendering investment advice based on investment portfolios and is not
registered as an investment adviser in any jurisdiction. All research is based on fundamental analysis using publicly
available information including SEC filed documents, company presentations, annualreports, earnings call transcripts,
as well asthose of competitors, customers, and suppliers. Other information sources include mass marketand industry
news resources. These sources are believed to be reliable, but no representation is made that they are accurate or
complete, or that errors, if discovered, will be corrected. Behind the Numbers, LLC does not use company sources
beyond what they have publicly written or discussed in presentations or media interviews. Behind the Numbers does
not use or subscribe to expertnetworks. All employees are aware of this policy and adhere to it.

The authors of this report have not audited the financial statements of the companies discussed and do not represent
that they are serving as independent public accountants with respect to them. They have not audited the statements
and therefore do not express an opinion on them. Other CPAs, unaffiliated with Mr. Middleswart, may or may not have
audited the financial statements. The authors also have not conducted a thorough "review" of the financial statements
as defined by standards established by the AICPA.

This reportis not intended, and shall notconstitute, and nothing contained herein shall be construed as, an offer to sell
ora solicitation of an offer to buy any securities referred to in thisreport, or a"BUY" or "SELL" recommendation. Rather,
this research is intended to identify issues that investors should be aware of for them to assess their own opinion of
positive or negative potential.

Behind the Numbers, LLC, its employees, its affiliated entities, and the accounts managed by them may have a position
in, and from time-to-time purchase or sell any of the securities mentioned in this report. Initial positions will notbe taken
by any of the aforementioned parties until after the report is distributed to clients, unless otherwise disclosed. It is
possible that a position could be held by Behind the Numbers, LLC, its employees, its affiliated entities, and the
accounts managed by them for stocks that are mentioned in an update, or a BTN Thursday Thoughts.
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