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Abstract. This study considers the relationship between the U.S. economic in-

dicators and gold price. The four indicators investigated in this research are 

nonfarm payroll employment, unemployment, consumer price index (CPI) and 

personal consumption expenditures (PCE). This study helps to fill the gap that 

how the U.S. economic indicators impact gold market, which are figures inves-

tors care about the most. In this study, relevance coefficients are used to evalu-

ate the relevance of U.S. economic indicators and gold price in both short and 

long term. Choosing the difference between real value and expected value as 

independent variables, and spot gold price change as dependent variables. After 

importing the collected data into curve fitter, it helps to calculate results. The 

results show that CPI is strongly related to gold volatility in short periods. Non-

farm payrolls and unemployment are in medium relevance of gold and PCE is 

weakly related. In the long term, neither of the indicators could impact gold 

market. This study provides an important reference for gold investors to make 

the right decisions. 

Keywords: Federal Reserve, Gold Market, U.S. Economic Indicators, Risk 

Management. 

1 Introduction 

Gold, a kind of precious metal, its over twelve trillion market value let it to be the 

biggest global assets reserve. Since holding gold can outpace inflation, this potential 

opportunity of trading gold attracts many investors to enter this giant market. Howev-

er, considerable earnings are also accompanied by great risks, while the interest rate 

decision of the U.S. Federal Reserve System (Fed) is one of the largest uncontrollable 

factors. Usually, the determinant of a country’s interest rate is inflation, and so does 

the United States. Data such as nonfarm payroll employment, unemployment, con-

sumer price index (CPI) and personal consumption expenditures (PCE) are significant 

to inflation level. According to Salsman, Fed has taken “moderate long-term interest 

rates” as its main fiscal task. Therefore, these data matter a lot to investors as well as 

the inflation rate [1].  

Research from Batten et al. gave a perfect result, which is, in some periods, bullion 

is controlled by the financial market more than monetary variables, implying that gold 
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performed more likely as an investing instrument [2]. Besides, their study introduced
other kinds of precious metal, using Generalized Auto-Regressive Conditional
Heteroskedastic (GARCH) models, also take S&P 500, World ex US, US M2, and
Consumer confidence into account, making the results more reliable. Another
research done by Tardiana et al. also used GARCH model, including GARCH-M and
GARCH (1,1) model [3]. In their study, GARCH-M gave a better fitness. This model
studied the relationship between U.S. Federal Reserve interest rates and gold price
volatility, and the results were highly related to expectations. Spot gold price is
strongly correlated to Federal Reserve interest rates, that is, gold rose when Fed
started to cut, and decline while Fed began to hike. Till now, the majority of the
research only takes inflation into account to study how it is related to gold price.
However, there are few studies analyzing the relationship between U.S. economic
indicators and spot gold temporarily, which is of great significance to traders.
Considering a variety of factors, this research will study how figures relating to
inflation influence gold price in the next periods. To be more specific, choosing
nonfarm payroll employment, unemployment, CPI and PCE these four most
important data as independent variables. The dependent variable is spot gold price,
also known as ‘XAUUSD’ in exchanges. On 23 July 2014, Jackson reported that gold
price is being optimistically expected to rise despite the tight monetary policy in U.S.
based on the growing U.S. economic indicators [4]. However, this statement has been
proved wrong since spot gold price declined from $1308 (23 July 2014) to $1151 (12
January 2014). On 11 July 2019, according to Bloomberg, gold began to rise when
U.S. Federal Reserve gave a signal that it is preparing to cut interest rates for the first
time in the past decade [5]. On 14 February 2024, IIFL Securities reported that gold
was seen to dip below $2000 because the market realized that cutting interest rates
may be delayed due to U.S. inflation being higher than anticipated [6]. On 16 April
2024, Bloomberg sent a report, which stated that gold fluctuated and gained
temporarily after Powell indicated ‘no rush to cut’ [7]. The next day, Bloomberg
reported that bullion became cheaper considering later cut rates anticipation [8]. From
the above reports, it is not hard to derive a conclusion: gold price is usually related to
U.S. Federal Reserve rates and future expectations, no matter in short or long periods.
These are part of the market’s anticipations; this research will give another aspect of
expectations from the market about U.S. Fed rates.

Aiming to predict the volatility of gold price, this study may advise investors to
plan their portfolio in the following stage. Investors could change their positions
before and after big events according to this research. Nevertheless, gold price
fluctuates with the global economic situation, gold mining, geopolitics and many
other elements, pay more attention to invisible risks when trading.

2 Method

Firstly, find whether the published figures could affect gold price as theoretically
predicted in short term. Nonfarm payroll employment, unemployment, CPI and PCE
are chosen to study, which indicate inflation in U.S. Following data sets are collected
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from ‘Jinshi Data’. This application provides the gold closing price in 5 minutes, 30
minutes, and daily closing price when each kind of indicator is released. The provided
data is from the last two years, each figure is published monthly, so a total of 24
numbers for every kind of data. For instance, inflation-related indicator, nonfarm
payroll employment, when the published value is larger than expected, it is negative
to gold. Similarly, published value smaller than expected is positive for gold price,
while the same could be neutral. If the newest value is positive to gold, then treat it as
a ‘positive number’, calculate the difference percentage compared to the expected,
vice versa, and take neutral as ‘0’. The other three sets of data are operated as above
similarly.

Next, find out how these indicators influence spot gold price in the next month,
which is a long term impact. The following data are found on investing.com, which
shows opening and closing price, highest and lowest price during a trading day. Here,
considering PCE of last month is released at the end of the following month, and it is
not as important as nonfarm payroll employment, unemployment and CPI, thus
exclude PCE when studying the monthly effect. Moreover, since monthly nonfarm
payroll employment and unemployment are published at the same time and they are in
same importance, hence each of them is half weighted. Additionally, CPI is released
in the middle of a month. Therefore, before CPI release, only study how nonfarm
payroll employment and unemployment impact gold, then, after release, add it into
analysis. Each price change is counted before next important figure is released. For
example, suppose to obtain how CPI in July 2022 (released on 10 August 2022)
affects gold price in August before nonfarm payroll employment and unemployment
are published (9 September 2022), calculate the price change during this period by
using the daily opening price.

Finally, after gathering enough data, import them into MATLAB and do curve
fitting. In this extension, correlation coefficients are available to give accurate results.
The correlation coefficients include Sum of Squares due to Error (SSE), R-Squared
and Adjusted R-Squared. Each of them is calculated as follows:
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where n is number of samples, p represents number of predictors. This section gives
an estimation of part of the results. To guess results, some graphs are needed to see
the direction. For example, Fig.1. is the relationship between gold price changes in 5
minutes and difference between real value and predicted previously after nonfarm
payroll employment are known. It can be found a medium strong relevance of them.



that the relevance of the latter one is weaker than the former one.

Fig.1. Spot gold price change in 5min after Nonfarm released (Photo credit: Original)

Fig.2 Spot gold price change in half a month after Nonfarm and unemployment released (Photo
credit: Original)

In Fig.2., Diff represents the difference of real value and expected after nonfarm
payroll employment and unemployment are released. Change 1 means the gold price
movement in half a month before CPI release. From Figures 1-2, it can be inferred
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3 Results

The fitness results are as shown in Tables 1-3.

Table 1. Relevance coefficients of nonfarm payrolls, unemployment and spot gold price in
short term

Nonfarm
5min

Nonfarm
30min

Nonfarm
Intraday

Unemployme
nt 5min

Unemploym
ent 30min

Unemployment
Intraday

SSE 0.0002 0.0005 0.0045 0.0004 0.0007 0.0048
R² 0.4951 0.446 0.13521 0.2566 0.2093 0.0816

Adjusted R² 0.4721 0.4208 0.0959 0.2228 0.1734 0.0398

Table 2. Relevance coefficients of CPI, PCE and spot gold price in short term

CPI 5min CPI 30min CPI Intraday PCE 5min PCE 30min PCE Intraday
SSE 0.0006 0.0016 0.0001 0.0001 0.0012

R² 0.5764 0.5358 0.368 0.0259 0.0192 0.0011

Adjusted R² 0.5571 0.5147 0.3392 -0.0183 -0.0254 -0.0443

Table 3. Relevance coefficients of Nonfarm & Unemployment, CPI and spot gold price in long
term

Monthly Nonfarm & Unemployment CPI
SSE 0.01144 0.0279
R² 0.0225 0.0021

Adjusted R² -0.0228 -0.0432

Comparing the results from the Tables 1-3, some important results can be derived.
When the timeline becomes one day or longer, the relevance of each pair is weak. It
implies that indicators about the U.S. economy cannot influence spot gold price in the
long run. Usually, spot gold would follow the trend of global macroeconomic factors.
For example, in 2020, gold started to gain higher as the U.S. Federal Reserve and
Congress uncorked plenty of liquidity and fiscal support during the coronavirus
lockdown [9]. When turns to the short term, the influence of these data could be
discovered obviously.

According to Tables 1-2, CPI affects gold price the most in 5min and 30min, then
nonfarm payroll employment and unemployment, while PCE is the least influential.
All the indicators but CPI could not impact gold price essentially on that day. From
Table 3, it shows the irrelevance between the indicators and gold price in the long run.
The influence of these figures to gold can be ignored.

To explain these results, many factors are in consideration. Initially, these data
directly reveal the anticipation of the U.S. federal reserve rates, then it will lead to
price fluctuations in the short term. However, such volatility cannot last too long,
even five minutes is too much. For advanced investors, such as big institutions and
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those who use high-frequency trading, can open positions very quickly and alter the
price instantly. After a temporarily high volume, the market calms down, prices
fluctuate for other reasons. Secondly, the significance of CPI is the same as nonfarm
payrolls and unemployment, but nonfarm payroll employment and unemployment
rate are published simultaneously. Therefore, after data is shown to the public, CPI
dominates the price in those periods, while unemployment and nonfarm payrolls
could not determine the price changes, they both control the price. Thirdly, the PCE
indicator is less important than the above three indicators, thus it performs a low
relationship between gold no matter in minutes or days.

4 Discussion

From the results, although some U.S. economic indicators are strongly related to the
spot gold price, there are still some warnings. Sometimes, these indicators can imply
economic problems in the U.S. For example, on 2 August 2024, unemployment rate
was released, 4.3% larger than the expected 4.1%, and then gold price increased over
$20 per ounce in 5 minutes, especially the first minute. However, unemployment rate
reaches 4.3% triggering the Sahm Rule, which signals recession [10]. This generated
fearful sentiment in the market, which lowered the gold price in the next half an hour
after part of the investors released this issue. Hence, blindly believing nominal
number is not a good choice. Indicators can only guide the market in very short
periods, for a longer timeline, investors should consider various factors. Nevertheless,
just because indicators will lead to drastic fluctuations, controlling risks is the first
step to take before important figures are published. Furthermore, when it is close to
officially announcing figures, manage the positions properly because some large
institutions would predict the indicators and act in advance, which may cause
volatility in the market.

From monthly analysis, it is worth noting that these four economic indicators
cannot always be useful, particularly in a relatively long time, some macro factors
would do more to the price change. For instance, each time during FOMC meetings,
gold price fluctuates dramatically, especially when some important information about
interest rates is indicated. Despite gold market is risky, constantly holding physical
gold is a good choice according to the historical performance. Value of gold keeps
growing as time flows, although this occupies much capital and realization is hard,
which is impractical for most investors, and they become speculators in the gold
market. Even if being a speculator, keeping positions unchanged still gives benefits to
the participants. Do not be controlled by temporary loss or gain, stay patient for long-
term interests. Do not be a gambler since the market would allow only small error
tolerance. Investors should have their thoughts and do their best to enlarge capital.
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5 Conclusion

verall, this research presents an analysis of the four main U.S. inflation indicators
and spot gold price. The four indicators are nonfarm payroll employment,
unemployment, CPI and PCE respectively. By using MATLAB to compute their
relevance, the results reveal that those important figures could impact gold in several
minutes. Among them, CPI obtains the largest relevance, while nonfarm payrolls and
unemployment are medium, PCE is the least relevant. Since high-frequency trading in
the market, nonfarm payrolls and unemployment are published simultaneously, and
PCE of least care jointly contribute to the results. If turns to long periods, gold price
would get rid of the indicators, and neither of them would influence gold market
essentially. This study helps to fill the gap that how the U.S. economic indicators
impact gold market, which are figures investors care the most. This may help
speculators to make correct decisions according to the real-time numbers they have
seen. However, this study only gives a reference, since the market always varies
dynamically, the rule in this study may be broken in some extreme cases. Therefore,
engaging in gold market requires a strong ability to control risks. Investors should do
only in their knowledge instead of over operations. In the long run, gold price may
depend on many factors such as gold mining and geopolitics. This is what this
research lacks. Besides, some news regarding global macroeconomics, such as FOMC
meetings are also big factors to affect gold market. In the future, hope researchers
could take these reasons into consideration and give more comprehensive results.
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